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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.

Line Drawings from:

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.

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

USA. 782 pp.



“A Pair of Lake Erie Relics!”
Congratulations Phill

Acknowledgment

Upon his retirement, the members of the
Coldwater Task Group would like to
recognize the valuabl e contributions Phil
Ryan made to the task group, to the eastern
basin fish community, and to fisheries
management in Lake Erie. Among his many
accomplishments was the Lake Erie Fish
Community Goals and Objectives, which
will serve as a guide for Lake Erie managers

for yearsto come. Phil’s contributions to
thistask group, hisrole as co-chair for
OMNR, and his historical knowledge of the
lake and coldwater community will be
missed (as well as hiswitty sense of humor
and duck-taped shoes!). We congratul ate
Phil on his retirement and wish him well
working in hisvineyards and in all of his
other future endeavors!
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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 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
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).
While these two plans still serve as the working
documents guiding current assessment efforts, a
revision of the plan is due with the completion
of the Lake Erie FCGO (Ryan et a. 2003)
identifying lake trout as the dominant predator in
the profundal waters of the eastern basin.

The group developed into the CWTG in 1992 as
interest in the expanding burbot and |ake
whitefish populations as well as predator/prey
relationships involving salmonines and rainbow
smelt interactions prompted additional charges
to the group from the LEC. Rainbow/steel head
trout dynamics have recently entered into the
task group’slist of charges. A new charge
concerning lake herring was added in 1999.

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.
by James Markham, NYSDEC

M ethods

A stratified, random design, deepwater gill net
assessment protocol for lake trout has been in
place since 1986. NY SDEC 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). 1n 1998
and 1999, all CWTG agencies except PFBC,
which still uses nets made of multifilament
nylon mesh, switched to standard monofilament
assessment netsto 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 (1.5in.) to 152 mm (6
in.) on aside (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 (A1 —A8) using
north/south-oriented 58000 series Loran C Lines
of Position (LOP) bounded on the west by LOP
58435 and on the east by LOP 58955 (Figure
1.1). New York isresponsible for sampling
areass Al and A2, Pennsylvania A3 and A4, and
USGS/OMNR A5 - A8. Each areacontains 13
equidistant north/south-oriented LOPs that serve
astransects. 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 Y ork and
Pennsylvania waters (2 areas each) and 120 lifts
from Ontario waters (4 areastotal). To date, this
amount of effort has never been achieved. Areas

A1l and A2 have been the most consistently
sampled areas during the course of the survey
while effort has varied in al other areas (Figure
1.2). Area A4 hasonly been sampled once due
to the lack of enough cold water to set nets
according to the sampling protocol.

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
compl eting 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 2004 by the combined agencies was
100 unbiased standard lake trout assessment lifts
in the eastern basin of Lake Erie (Figure 1.2).
Thisincluded 60 lifts by NY SDEC and 40 by
USGS/OMNR. The PFBC was unable to
samplein 2004 due to illness.

All lake trout areroutinely examined for total
length, weight, sex, maturity, fin clips, and
wounding by sea lampreys. 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 al so retained from a sub-sampl e of
lake trout or when the fish is not adipose fin-
clipped. Stomach content data are usually
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collected as on-site enumeration or from
preserved samples.

Results and Discussion

Abundance

Sampling was conducted in Sx of the eight
standard areasin 2004 (Figure 1.1), collecting a
total of 283 laketrout. Areas Al and A2 again
produced the highest catch per unit effort (CPE)
values for the fifth time in the previous six
years, coinciding with the areasin which
stocking of yearling lake trout occurs. Area A5
produced the most lake trout in Ontario waters.
In general, lake trout catches decreased along
northerly and westerly gradients.

Sixteen age-classes of lake trout ranging from
age 1 to 20 were represented in the catch of
known-aged fish (Table 1.1). Similar to the past
three years, young cohorts (ages 2 - 6) were the
most abundant, representing over 92% of the
total catch (Fig. 1.3). All cohortsup to age 9
were represented in the catch; cohorts age 10
and older were only sporadically caught. Lake
trout age 10 and older continue to declinein
overall abundance in the Lake Erie population,
representing only 2.7% of the overall catchin
standard assessment nets.

The overall trendsin areaweighted mean CPE’'s
of lake trout caught in standard nets (mesh sizes
38- 152 mm) in the eastern basin decreased
from atime-series high of 3.38 fish/lift in 2003
to 1.71 fish/lift in 2004, alevel comparableto
the 2002 survey (Figure 1.4). Thiswasthe first
declinein overall catch in the past four years.
However, the 2004 survey was more in-line with
expected results and trends given survey results
up to 2002, suggesting that the 2003 survey was
an aberration. Overall lake-wide abundanceis
expected to continue to increase in the near
future due to the survival and recruitment of the
successful 1999 thru 2004 stockings.

The relative abundance of adult (age 5 and
older) lake trout caught in standard assessment

gill netswas initially monitored to gauge the
response of thelake trout population to sea
lamprey treatmentsinitiated 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 6-year
(1992 -1997) period of steady growth, which
corresponded to the decrease in lake trout
stocking numbers that began in 1992. The 2004
CPE for age-5-and-older lake trout sampled in
New Y ork standard assessment nets decreased in
2004, but was still higher than the 14-year low
experienced in 2002 (Figure 1.5). The age 5+
index of 1.55 fish/lift was dightly lessthan the
long-term series average. Thisindex 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 1.36
lake trout/lift was the second consecutive
decrease in juvenile abundance from the 14 year
high experienced in 2002 (Figure 1.6). The
decrease was primarily due to the low
recruitment of the 2003 stocking to age 2, which
were absent as age 1 fish in the 2003 survey.
The relative abundance of age 3 lake trout
comprised the magjority of the age 1-3 index
(78%), but was still lower than expected given
that this cohort had the highest recruitment to
age 2 of any lake trout stocking since 1985. Age
1 lake trout were caught for the fifth timein the
past six years. One of the yearlings was the new
Klondike strain lake trout stocked for the first
timein Spring 2004. Thiswas the first time that
adifferent form of lake trout other than a*lean”
has been both stocked and captured other thanin
L ake Superior, where this strain originated.
Future surveys will continue to monitor the
progress of these fish, and compare their growth,
maturity, and wounding rates to lean lake trout
strains.

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
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by 100,000 to obtain an index equal to the age 2
catch per lift per 100,000 lake trout stocked.
The results show a significant decline (P<0.001,
r* = 0.80) in recruitment to age 2 from 1986
through 1999 (Figure 1.7). Very few of the
yearlings stocked from 1993 through 1998
survived to age 2 in 1994 through 199. 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
sharp decrease in 2004 compared to 2003 due to
the poor recruitment of the 2003 stocking.
However, this cohort did appear in higher
abundance than was expected and should
contribute to overall lake trout abundance in
upcoming surveys.

Survival

Estimates of annua 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 calculated 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
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 remain
consistent with averages from the previous 5
years (1999 — 2003) through age 15 (Figures 1.8
and 1.9). Deviationsin older ages are dueto
low sample sizes. Overal growth of |ake trout
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. Overall condition
coefficients for both age 3 and age 5 lake trout
remain above 1, indicating that Lake Erie lake
trout are, on average, heavy for their length
(Figure 1.10). Condition coefficientsfor age 3
lake trout declined from 1985 through 1990,

increased to 1997, and then stabilized. Average
age 3 male condition remains consistently higher
than age 3 female condition. Condition
coefficients for age 5 lake trout exhibited an
increasing trend from 1993 — 1999, and have
since stabilized with males and females
essentially equal.

Maturity

Fifty-seven mature females ranging in age from
4 through 19 were sampled in standard
assessment gill netsin 2004, generating a mean
age of mature females of 6.1 years old (Figure
1.11). Thisisthe third consecutive year that
meature femal e 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 is reflective of the low
abundance of female lake trout older than age 7
present in the Lake Erie population compared to
females age 7 and younger. The plan’s objective
assumes that adult females would need at |east
two spawning years to contribute to the
production of detectable, natural reproduction.
Female lake trout in Lake Erie reach 100%
maturation by age 5 (Einhouse et a. 2005).

Natural Reproduction

Despite more than 20 years of stocking, ho
naturally reproduced | ake trout have been
documented in Lake Erie. Two potentially wild
fish were caught in eastern basin coldwater gill
net surveysin 2004, making atotal of 27
potentially wild lake trout recorded over the past
fiveyears. A reliable method for distinguishing
between a fry-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
attempted to determine if unknown origin fish
were wild or of hatchery origin (Ludsin et al.
2004). Results of thisresearch failed to find any
unknown-origin lake trout that were
significantly different than hatchery-raised lake
trout, indicating that natural reproduction, if
present at all, is at extremely low levelsin Lake
Erie.
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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, 2004.

MEAN MEAN
AGE SEX NUMBER LENGTH WEIGHT

(mm) (9)

1 Combined 5 214 88
5 Mae 8 396 700
Female 5 415 726
3 Mae 53 569 2208
Female 14 552 1872
4 Mae 23 645 3276
Female 8 647 3149
5 Mae 43 693 4125
Female 53 703 4503
6 Mae 15 745 5050
Female 11 754 5253
7 Male 1 708 3747
Female 3 704 5135
8 Male 3 748 5920
Female 0 e s
9 Made 1 762 5674

Female 0

Male 0

10 Female 0
1 Male 1 870 8000
Female 1 758 5220

Male 0

12 Female 0 ---- ----

13 Male 0
Female 1 865 7720

14 Mae 0
Female 2 818 6890

Mae 0

15 Female 0 - —
16 Mae 1 892 7560

Female 0 ---- ----

17 Mae 0 e
Female 1 817 4700

Mae 0

18 Female 0
19 Mae 1 844 6470
Female 2 899 9370
20 Mae 1 910 8800

Female 0
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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. The numbersin each area represent 2004 CPE (number/lift) for total lake trout catch within

that area.
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Figure 1.2. Number of coldwater assessment gill net lifts by areain the Eastern Basin of Lake Erie, 1985
- 2004.
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Figure 1.3. Relative abundance at age of lake trout collected from standard assessment gill netsfished in
the eastern basin of Lake Erie, August 2004.
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Figure 1.4. Mean CPE (number fish/lift) weighted by area of lake trout caught in standardized gill nets
assessment surveys from the eastern basin of Lake Erie, 1992 —2004. The NY SDEC series from 1985 —
2004 is dso shown for reference to alonger time-series.
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Figure 1.5. 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 — 2004.
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Figure 1.6. 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— 2004.
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Figure 1.7. Index of age 2 recruitment of lake trout caught in standard assessment gill nets from New
York waters of Lake Erie, August, 1985 —2004. 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 1.8. Mean length-at-age of lake trout collected in gill nets from the eastern basin of Lake Erie,
August, 2004. The previous 5-year average (1999 — 2003) from New Y ork are shown for current growth
rate comparison.
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Figure 1.9. Mean weight-at-age of lake trout collected in gill nets from the eastern basin of Lake Erie,

August, 2004. The previous 5-year average (1999 — 2003) from New Y ork are shown for current growth
rate comparison.
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Figure 1.10. Mean coefficients of condition for age 3 and age 5 lake trout, by sex, collected in NY SDEC
gill net assessment surveys, August, 1985 — 2004.
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Figure 1.11. Mean age of mature female lake trout sampled in standard assessment gill net surveysin the
eastern basin of Lake Erie, 1985 —2004. Thetarget mean ageis 7.5 years.
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