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Introduction

in 1997, the Yellow Ferch Task Group (YPTG) was assigned five charges by the Lake
Erie Committee. As in previous vears, the task group was charged with producing a lake-
wide Kecommended Aliowable Harvest (RAH) partitioned by Lake Erie management unit,
and to maintain and update the centralized time-series data set of harvest, effort, growth
and maturity and agency or interagency abundance indices of vellow perch. A recent charge
undertaken by the YPTG involves using interagency field data in a regression or other
predictive model to estimate the relative strength of the age 2 cohort in each management
unit as 1t recruits into the fishery in the subsequent vear. Another charge assigned to the
YPTG, a determination of & minimum spawning stock biomass necessary for sustaining
fishabie veliow perch stocks in Lzake Erie, is still being researched by members of the group
More work on that charge will foliow concurrentlv with a new charge exploring the potential
for genetic research on Lake Erie vellow perch stocks. Stock delineation and their
boundaries need to be defined before we can address the previous charge of minimum
spawning stock necessary to sustain vellow perch populations throughout the lake

Former members of the YPTG were also responsible for the completion of the joint
YPTG and Statistics and Modeling Task Group (SAM) report, documenting the procedures
used to develop RAH values. This document has been completed and is available from the

Great Lakes Fishery Commission office.

1997 Fisheries Review

The reported harvest of yellow perch from Lake Erie in 1997 totaled 6.295 million
pounds (2,855 metric tonnes or 2.855 million kgs), which was a 30% increase over the 1996
harvest (Table 1). As in recent vears, the YPTG partitioned Lake Erie into four
Management Units (Units. or MUs; Figure 1) for harvest, effort, age and population
analvses. Yellow perch harvest increased substantially for Ontario (+49%). Ohio (+11%)
and Pennsylvania (+135%), but decreased in Michigan (-17%) and New York (-47%).

In comparison with 1996, each agency's proportion of the lakewide harvest changed

onlv slightly. Ontario’s proportion increased from 53% to 60% of the lakewide harvest,

Ohio’s proportion decreased from 44% to 38%, Michigan's proportion decreased from 3% to
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2%. while New York's and FPennsvivania's shares remained at less than one percent of the
total lakewide harvest.

Harvest. fishing effort. and catch rates are summarized for the time period 1987-
1997 by management unit, vear, agency. and gear type in Table 2, parts & through &.
Trends over jonger time series (1975-1997) are depicted for harvest (Figure 2), fishing effort
(Figure 3). and catch rate (Figure 4) by management unit and gear type. Harvest summed
by management unit showed strong increases in Units 1 through 3. Unit 4 (the eastern
basin) exhibited a minor increase for the first time since 1987. Ontario experienced sizable
harvest increases in all Units. Ontario’s harvest increased by 55% in Unit 1, 41% in Unit 2.
62% in Unit 3, and 19% in Unit 4. Michigan’s harvest (Unit 1) decreased by 17% over 1996.
Ohio’s vellow perch harvest experienced modest increases in Units 2 and 3, up 31% and
18%, respectively. Ohio’s Unit 1 harvest was down 5% compared to 1996. Fennsylvania's
fisheries, albeit small, showed sizable increases: up 158% in Unit & and up 38% in Unit 4.
New York's harvest declined for the eighth consecutive vear to 53% of their 1996 harvest.

Commercial gill net harvest for 1997 increased in all management unite over 199¢
levels. Ontaric has the only gill net fisherv remaining on Lake Erie for yellow perch
Harvest from commercial trap nets increased in Units 1 and 2, up 6% and 54%, respectivei
but declined in Units 3 and 4, down 43% and 56%, respectively. Sport harvest increased in
Unite 2 through 4: up 16% in Unit 2, 108% in Unit 3, and 9% in Unit 4, but declined by 8%
in Unit 1. Note: Ontario’s Lake Erie sport, trap net and large mesh gill net catches and effort
are not calculated in Yellow Perch Task Group reporting procedures and analyses. The task
group uses Ontario commercial smali mesh gill net fishery data obtained in OMNR fish
processor reports (known as processor weight) instead of landed estimates because they are
more precise. ’

Commercial small mesh gill net effort for 1997 increased sizably in Management
Units 1-3 and slightly in Unit 4: up 5§9% in Unit 1, 71% in Unit 2, 52% in Unit 3 and 1% in
Unit 4. Trap net effort for 1997 increased in Unit 1 (up 15%) and Unit 2 (up 49%), remained
nearly unchanged (-0.6%) in Unit 3, and decreased by 45% in the small trap net fishery in
Unit 4. Compared to 1996, sport fishing effort for 1997 increased by 7% in Unit 1, 82% in
Unit 2, 105% in Unit 3, and 64% in Unit 4.

Catch rates (catch per unit of effort, or CPE) for the 1997 commercial gill net fishery

decreased in Unit; 1 and 2: down 3% in Unit 1 and 17% in Unit 2. Small to moderate
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incregses in CPE were realizec in Units & and 4: up 6% in Unit & and 15% in Unit 4. Tray
net catch rates aeclined in Unit 1. aown 8%. and Unit 3, down 41%;: but increased slightiv ir:
Unit 2, up 8%. Trag net catch rates for the small Unit 4 fisherv declined for the fifth
consecutive vear. aown 15% compared to 1996. Catch rates for anglers targeting vellow
perch declined in Unit 1 (-24%) and Unit 2 (-33%), but increased in Unit 3 (+11%) and Unit <
(+21%;.

The lakewide RAH range recommended by the YPTG for 1997 was 4.2 to 7.9 million
pounds lakewide, with a mean RAH of 6.0 million pounds. The Lake Erie Committee
supported z total aliowable catch (TAC) lakewide aliocation of 7.4 million pounds.
Fartitioned by YPTG Management Unit, TAC values for 1997 were: Unit 1, 2.4 million
pounds: Unit 2, 3.6 million pounds; Unit 3, 1.2 million pounds; Unit 4, 0.2 million pounds.
The YPTG RAH mean values by Unit from west to east were: 1.9, 2.9, 1.1 and 0.2 million
poundes respectively. The harvest of Lake Erie vellow perch in 1997 by management unit
did not exceed total aliowabie catch set by the Lake Erie Committee. The 1997 Lake Erie
veliow perch fisheries attained 94.8% of TAC in Unit 1. 80.7% of TAC in Unit 2. 89.3% of
TAC in Unit & and 20.8% of TAC in Unit 4.

Stock Assessment

Age and Growth

Recruitment of vellow perch vear classes to the fisherv was generally low and
inconsistent from 1990 through 1994. During this time period no large, dominant vear
classes, as large as those seen in 1982 or 1984, recruited into the fishery. The failure to
produce large year classes resulted in yellow perch stock size, harvest and catch rates
reaching historic lows from 1991 through 1995. Moderate-sized year classes were produced
in 1993 and 1994 which helped reverse the downward trend and have brought on the
appreciable increases in harvest realized in 1996 and 1997. Older fish (age 6+) continue to
be a component of the trap net and sport fishing harvest from Unit 4 (Table 3), but stronger
age 5 and 4 cohorts are starting to make an impact in the fishery. All management units
and fisheries should be affected by the incoming recruitment of a potentially very large 1996

vear class that should enter the fisheries late in 1998, and fully recruit to all fisheries gear

during 1999.
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The 1995 and 1994 vear cizsses dominated the fisheries in Management Units -
through 3 during 1997. In Units 1, 2, and 4 the 1995 vear class entered the fishery weaker
than expected (Table 3;. Ir Unit & it was slightly stronger than expected, but still not
comparabie to other strong vear ciasses seen 1n that management unit.

in examination of the growth of 1995 vear class, it was observed that length anc
weight across ages was substantiallv below the mean value or recent trend since about 199C
(Appendix A). In concern that overall lake productivity might be affecting vellow perch
growth. condition. maturity and ultimately recruitment into the fishery, we investigated
this issue further. We calculated condition factors for agency fall trawl series for ages 1, 2,
and 4 vellow perch in each management unit. Although there was a high degree of
variation in vellow perch length, weight and condition factors (K values), there was no
apparent decreasing trend in condition for Lake Erie vellow perch. This variation may be
attributed to abiotic or biotic factors associated with lake and their effects on the food web.
Appendix A also presents some long term trends showing decreasing annual growth in the
western and central basine. This issue warrants serious concern and investigation by the
Yellow Perch Task Group because of ite ability to affect all cohorts, but particularly the
magnitude of the incoming age 2 vear class as it first enters the fishery. This is especially &
concern for those fisheries like gill nets that experience a more knife-edge recruitment on
the ascending limb of the selectivity curve (Figure 5), or trap nets that are governed by &
minimum size limit, and alse display a similar ascending limb in their selectivity curve. 1f
growth is slowed across all ages, effects on selectivity (increases or decreases) across ages
may also occur, having concomitant effecte on harvest, exploitation and survival of the
affected cohorts. The task group analyzed age 2 yellow perch growth differences (by mean
length in harvest) observed in the gill net fishery, and when weighted by when the fish were
caught, little difference was calculated for an annual estimate of mean length at harvest
(Appendix A).

The task group continues to update vellow perch growth in: (1) weight-at-age values
recorded annually in the harvest and (2) weight-at-age values taken from interagency trawl
and gill net surveys. These values are important in our calculation of available biomass and
for calculating harvest in the next year. The task group reviewed and updated vellow perch

— vonBertalanffy growth model data and F op values according to methods previously

described (YPTG 1996). The YPTG uses this information to provide model predictors that




refiect recent condiuions and changes in the Lake Erie environment and veliow perct,

popuiation response to those conditions.

Catch-at-Age Analvsis (CAGEAN) and the 1998 Population Estimate
CAGEAN 1997

As discussed 1n a previous report (YPTG 1996). only data from 1988 to present were
incorporated in the CAGEAN model. The accuracy and credibility of the model was
improved by reducing the number of parameters used by the model (e.g. selectivity or
catchability groups, gear types, age groups), according to the pattern of residual variables,
which decreased variability in the shortened data series (T. Quinn - personal
communication). Lack of sufficient biological data from Unit 4 has caused analyses for that
management unit to be less precise. However, given the current reduced state of the vellow
perch population: and the small size of the fichery (and low exploitation rates), our CAGEAN
resulte and conservative recommendations for low harvest in Unit 4 are still valid.

The effort lambda, A was adjusted for each gear type a¢ the ratio of the variances of
catch observations to effort observations. The 1997-98 CAGEAN model ran efficiently as
model iterations were low (usually 3 to 6), no apparent trends were depicted in the
residuals, and 50 bootstraps were easily completed. The 1997 CAGEAN estimates of Lake
Erie vellow perch populations ages 3 and older are supported by abundance indices from all
agencies.

A three-gear (gill net, trap net and sport: harvest, effort, and weight-at-age) version
of the CAGEAN model was used to estimate the 1997 population size in numerical
abundance and biomass in each management unit. The three-gear version allows factors
such as catchabilities and selectivities to be gear specific. Population size estimates were
based on a natural mortality rate of 0.4 (M=0.4).

Population size and population parameters such as survival and exploitation rates
are presented for a stock size estimate that consists of 1998 age 2 abundance estimates
derived from a refined recruitment-regression model (Table 4 and Appendix B). Last vear's
non-parametric methods were not repeated this vear because comparable estimates for 199¢
age 2 vellow perch would be expected based on trawl series information. Numbers and

biomass by management unit are presented for age 2 and older. Population estimates using

the regression model are depicted in Figure 6, and biomass estimates are presented in




Figure 7.

Backcasting population estimates for 1997, and comparing to YPTG (1997) modei
projections, stock size estimates of age 5 and older fish increased slightly (i.€.. they were
underestimated iast vear) in ali management units YPTG 1997 and this report: Tables 4
and 5). Our estimates were within the stated coefficients of variation stated in last vear’s
report that calculate variation around the estimate. Comparing this vear's CAGEAN to last
vear s total population estimates for ages 3+: Unit 1 increased 21%, Unit 2 increased 3%.
Unit 5 increased 13%, and Unit 4 decreased 6%. When incorporating all (2-6+) ages. our
models from last vear overestimated populations in Management Unite 1, 2, and 4 largely
based on the reduction in the entry of the age 2 fish to the fishery. In Umnit 3, our estimate
of recruitment for age 2 vellow perch was just above the predicted range. Our recruitment
estimation last vear overestimated age 2 population bv 82% in Unit 1, by 55% in Unit 2, and
bv 72% in Unit 4. The recruitment regression underestimated the age 2 cohort by 44% 1in
Unit &. Ae previously discussed, growth declines for Age 2 fish and specific gear selectivity
(Figure 5, Appendix A) may have lead to their reduced recruitment, which in turn could give
sn underestimate to CAGEAN's first estimate of the 1995 vear class as it entered the
fishery in each management unit. These estimates have generally followed a pattern of
increasing abundance of the year class represented by the age 2 cohort for the first few
vears after successive annual CAGEAN runs. This process improves precision of the cohort
estimate with time.

Backcast estimates of biomass for ages 2+ at the start of 1997 were lower than
projected in the YPTG 1997 report, in part due to reduction in growth and weight-at-age
values. Age 2+ backcast values were lower than YPTG 1997 projections by 10% in Unit 1,
8% in Unit 2, 2% in Unit 3 and 23% in Unit 4. Backcast estimates slightly increased the
biomass of ages 3+ yellow perch in Unit 1 and 2, up 17% and 8% respectively. Backcast
estimates reduced biomass in Unit 8 by 10% and by 17% in Unit 4.

A problem in the moderate to severe underestimation of the age 2 cohort occurs when
this smaller numerical estimate is not corroborated with similar tendencies in interagency
trawl and partnership gill net index series. These potentially erroneous values are then

projected forward into the next year as age 3 in the vield per recruit scenario, ultimately

——————piving rise-to-a-lower projected harvest range and RAH. The YPTG investigated methods to

calculate an alternate estimate for age 2 cohort in 1997. Conversely, if the age 2 estimate is
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&ajustec upward too far. then the age & estimate would be high. leading to an RAH value
that could be potentially too high. causing overharvest, increased exploitation and reducec
survival. Certainly the opposite scenario coula occur if growth was significantly higher
than average, leading to an overestimate of abunaance.

We have adjustea age Z cohort estimates for 1997 for Units 1-3 by incorporating &
regression of partnership gill net catches of age 2 against the age 2 cohort in that season
produced by this vear's CAGEAN long dats series output. No partnership gill net
information was available for Unit 4. These calculations increased the numbers in the age £
cohorte in 1997 for Management Units 1-28. The methodology and projected population
abundance, biomass and projected RAH information for this second scenario are presented

in Appendix C.

hecruitment Estimator for Incoming Age 2 Yellow Perck.

In recent vears, age 2 yellow perch recruits have been projected using regressions of
annual index trawling values for each vear class as voung-of-the-vear and vearlings against
CAGEAN estimates of abundance for those vear clacses as age 2 fish. By using CAGEAN a¢
& method of backcasting age Z population size and recruitment, it has been shown that our
prior methods of calculating age 2 yellow perch entering the fishery using either the old
regressions or the three-vear, age 2 averaging method (YPTG 1995, 1996) were not robust
and did not predict actual magnitude of age 2 entry verv well. Typically in most cases, the
old regression model overestimated age 2 severely (YPTG 1995, 1996) and the averaging
method underestimated age 2 recruits. Further investigations into the effect of changes in
growth at early ages and selectivity of the fisheries is warranted to improve the precision of
this estimator.

In 1997-98 the Yellow Perch Task Group continued to refine the recruitment module
and has improved the trawl data series that goes into calculating the least-squares
regression values against calculated CAGEAN age 2 values. Trawl values were also pooled
across season and agency where available to gather additional index series. Greater
precision was gained by compiling data in arithmetic and/or geometric mean catch per hour

tow. The YPTG presents the most significant regression equations used in calculating age 2

vellow perch from the 1996 vear class entering the fishery in 1998 in Appendix B, Table B-1.

Raw data from trawl index series for the time period examined are presented in Appendix
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B, Tabie B-2, while a kev summarizing abbreviations used for the traw! series is presentec
as 2 Legend in Appendix B. The YPTG chose a mean estimator from the significant
regression lines to describe age £ veliow perch available to the fisherv beginning in 199¢
Ares discrepancies across management units were takern into consideration (i.e. Unit 4 date
was not applicable in Unite 1 and 2). and aiso omitted were regressions that producec

negative slopes or did not have index values for 1997.

1998 Population Size Projectior

Stock size estimates for 1998 (age & and older) were projected from the CAGEAN
1997 population size estimates and age-specific survival rates in 1997 (Tables 5 and 6).
Recruitment of the 1996 vear class in 1998 (age 2 fish) was estimated from the revised
recruitment-regression module (Table 6, Appendix B). Stock size estimates for 1998 (age 3
and older) were projected from the CAGEAN 1997 population size estimates and age-specific
curvival rates in 1996 (Tables 5 and 6).

At the request of the Lake Erie Committee (LEC) and the Standing Technical
Committee (STC) iast vear. the YPTG changed the way 1t calculates and reports stanaarc
errors and ranges about our mean estimates for each age (YPTG 1997). At the request of
LEC and STC, the YPTG adopted the Lake Erie Walleve Task Group (WTG) calculation
method in 1997. This method calculates the coefficient of variation (CV, Table 6). using the
mean and standard deviation from the last vear in the time series of CAGEAN in each
management unit, instead of the bootstrap mean of means that was used in the past. This
new method has been adopted as a standard procedure from last year (Table 6). The net
effect will be wider ranges for the 1998 population estimates and RAH's for each
management unit.

For 1998, stock size estimates of age Z and older yellow perch show a sizable increase .
of 230% in Unit 1, 142 % in Unit 2, 165% in Unit 3, and 5% in Unit 4 (Tables 4 and 5,
Figure 6). Stock size estimates of age 3 and older fish show a sizable decrease in all
management units in 1998: down 56% in Unit 1. down 46% in Unit 2, down 19% in Unit 3
and down 34% in Unit 4, due to the weak recruitment, possible underestimate of

abundance, and poor growth of the 1995 year class and the higher exploitation and lower

survival of the older age groups. .




bicmess estimetes ior age £ and older fish for 1998 1ncrease greatlv over 1997 jevels
in all Units except Unit 4 (Table 4, Figure 7) due. again. to the entrance of the strong 199¢
veear clase. Ages Z+ biomass estimates are +97% in Unit 1, +74% in Unit 2, +69% in Unit &
and -9% in Unit 4. Bijomass estimates of age 3 and older vellow perch available at the start
of 199¢ are substantiallv lower than 1997 in all management units: Unit 1, -44%; Unit 2,
-36%: Units & and 4, each -23%. Yellow perch populations in all unite will be dominated by
fish from the 1996 vear class, but the 1995 and especially the 1994 vear class are persisting
in all management units. Yellow perch ages 6 and older will continue to persist in the
Lastern Basin fishery.

Survival rates for ages 2 and older perch in 1997 declined markedly in all
management units (Figure 8). This trend was also exhibited for survival of ages 3 and older
vellow perch in all units (Figure 9). Overall survival trends since 1988 show a general
(slow) increase in survival across all management units until this past vear. Exploitation
rates for ages Z and older fish in 1997 increased substantially in all management units
(Figure 10;. The same trend for exploitation of age 5 and older veliow perch is evident in;
ell units (Figure 11). Overall trends for expioitation showed & slight decreasing trend up
until last vear, but are influenced in each management unit independently by periodic
spikes that coincide with the entry of strong vear classes into the fishery. The 1997
rebound in exploitation both for ages 2+ and 3+ was most likelv due to the large increase in
the TAC for each management unit compared to 1996, which was not backed up by a sizable

gain in the population abundance or biomass estimates, and the overestimate of potential

age 2 vellow perch entering the fishery.

Yield per Recruit; F,,

and F,,

The yvield per recruit model used to calculate a recommended harvest in 1998 is
modified from tha‘t used in 1997 by several different factors. The first of which is how we
calculate Fop: . The basic assumption of the yield per recruit model is that the desired
harvest strategy is to optimize the return in weight per recruit. The optimum harvest rate.
Fop:, is determined by growth rate versus natural mortality rate. For temperate waters,
Fop is modified to F 0.1, which corresponds to 10% of the rate of increase in yield per recruit,

which can be obtained by increasing F (fishing mortality) at low levels of fishing. A full
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aescription of the model inputs, as well as the steps required 1o determine a scalec Fo. are
given in previous reports (YPTG 1991, 1992, 1995). Since we have updated our growth
information. the YPTG determined upGaies 10 VoI Bertalanffv inputs and Fop calculations
and outputs were aiso necessary. For Management Units 1, 2 and 4, knife-edge full
recruitment in the F-OPTMAXX model (YPTG 1995, 1996) was set at age equal to 3.5 vears.
whereas in unit 5 it was set to 3.0 vears based on recent selectivity and CAGEAN
information. Updated Fopr values are presented in Table 7. Fopt values in general
decreased slightly for Management Units 2 through 4, but increased in Unit 1. The second
factor in calculating vield per recruit that was modified was the way the YPTG treats
fiching mortality by age (F age). In previous vears (see YPTG 1996 or 1997, for example), &
method of calculating F age was employved that resulted in values of F for specific ages being
greater than F o for that age. This was a compensatory mechanism of the model
caiculations because F age was less than F op for other ages that did not exhibit full
recruitment. This method was modified such that under full recruitment Fage 15 equal tc
Fope (not greater) and for those ages where full recruitment is not attained, Fag 1¢
caiculated by the equation: Fage= Fop” € waee) where s @ge) 18 the selectivity for that age
Selectivity at a specific age is calculated {rom the iast year of the CAGEAN run (or a similar
vear's conditions in CAGEAN runs if the new vear is expected to differ significantly from the
previous vear’s fishery), based on the ratio of F for that age to F for the age of full
recruitment (see “F” column from Table 6 and “s(age)” column from Table 7). This method
produces & more conservative estimate of F age, more akin to a Ricker method, and will
result in a lower estimate of harvest (and RAH) than the previous method. This is also a
more desirable calculation in that at no time do we recommend an F value for any age group
that is higher than F ot . This is the same method of calculating Fop that has been adopted
by the WTG.

The third factor updated in the yield per recruit calculations is a change in methods
of calculating mean weight-at-age in the population (Table 6) and mean weight-at-age in
harvest (Table 7). In both cases, a five-year time series average was used in each
management unit for these calculations. Because of the recent changes and variability seen
in growth, the YPTG determined that shortening the time series used in calculating these

—  sveragestojusttwo years would be more appropriate in reflecting current conditions seen

across the lake and would be more responsive to changes in each unit. These values are
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based on & high number of samples taken from interagency survevs by all agencies. These
velues have been calculated and updated in Tables 6 and 7. Presenting two vear averages
will become standard procedure. These same values have been incorporated in the
alternate scenario presented in Appendix C.

The 1998 harvest estimates for age 2 and older fish are summarized by management
unit in Table 7. These values are the sum of the estimates of the harvest in numbers of
each age group. The harvest estimates are derived (as described above) by scaling the Fop
value by the selectivity for that age. s(age), and applving the resulting F and exploitation (u)
to the 199¢€ population projection for that age. The harvest in weight is then calculated by
multiplying the age specific catch (in millione of fish) by the mean weight in the harvest (2
vear average, 1996-1997).

The 1998 harvest values are in the same range to slightly less than those calculated
for 1997 and seen in the 1997 harvest. Projected 1998 harvest values are somewhat more
conservative compared to last vear based on new methods for calculating Fue and weight-
at-ape in the population and harvest. Two big factors in where the 1998 harvest lands is the
full recruitment of the 1995 vear class (which from our initial indications was weak. but
may be underestimated due to poor growth) and the entrv of the large 1996 year class
(which is one of the largest seen in our interagency trawl and gill net surveys for at least &

decade. but may also be affected by poor growth).

Recommended Allowable Harvests

In 1997, a lakewide harvest of 7.4 million pounds of vellow perch was adopted by the
Lake Erie Committee. The YPTG recommended an RAH of 6.1 million pounds with a range
of 4.2 million to 7.9 million pounds. The 1997 lakewide harvest was 6.295 million pounds.
The TAC (Total Allowable Catch) for 1997 was presented by management unit by the YPTG
and the LEC. Allocation for Unit 1 was 2.4 million pounds, and harvest was 2.275 million
pounds. Allocation for Unit 2 was 3.6 million pounds, and harvest was 2.907 million
pounds. Allocation for Unit 3 was 1.2 million pounds, and harvest was 1.072 million pounds.
Allocation for Unit 4 was 0.2 million pounds, and harvest was 0.04 million pounds. For

1998, we present two harvest scenarios by management unit (Table 8 and Appendix C,

- Table 8C). This first strategy employs the CAGEAN estimates of population size for ages 3
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10 6+ and & scaled F o1 {or Fopt) exploitation strategy and uses the updated mear.
recruitment-regression equation from interagency trawle for incoming age 2 vellow perck
(Tabies 6 and 7. and Appendix B;. The second strategy incorporates partnership index gili
net regression information as alternate estimates of the 1995 cohort in Unite 1-%. The
YPTG saiso again has provided a wider harvest range by calculating population-at-age
ctandard errors (from use of the CV previously described) within management unit using
the same methodology and formula as the WTG.

The recommended allowable harvest (RAH) by management unit, and summed for &
lakewide total, is presented in Tables & and 8C. The Yellow FPerch Task Group is aware that
recovery of vellow perch stocks in all management units may hinge on the progression of the
1996 vear class to reproductive age and size. Recovery signs (increased abundance and
biomass and survival, reduced exploitation and production of good vear classes) were
evident until last vear in Units 1, 2 and 3, but may have been handed a setback in 1997
with increased exploitation well above Fop: . Recovery and strong to moderate vear classes
are not apparent in Unit 4. The YPTG is concerned about the delay (or inability) of the 199%
vear class 10 recruit into the fishery during 1997 and is urging caution in setting allowabic
catch levels too high in hopes of either the 1995 vear class re-emerging or based on the
potential strength of the 1996 year class entering the fishery (which is also exhibiting slow
growth). Until we get a good read on the strengths of the 1995 and 1996 ye\ar classes, which
are just really beginning to contribute to the fishery, the task group would prefer that TAC's
are somewhat conservative. The task group is aware of the problems of ultraconservative
TAC estimates that could be generated by under-representing the age 2 cohort and
compounding the problem in yield per recruit calculations for the subsequent year.

The Yellow Perch Task Group recommends for management units 1 through 3
adopting a 1998 harvest distribution by Management Unit in the range of values from the
mean to the maximum of the range found in Table 8 to those values found in the minimum
to the mean of the range found in Table 8C (Table 9). There is some overlap between the
two ranges found in the two scenarios. Presented by management unit these suggested
1998 RAH vaiues would be: Unit 1, 2.2-2.6 million pounds; Unit 2, 2.6-3.3 million pounds;
and Unit 3, 1.1-1.4 million pounds. In Management Unit 4, the Yellow Perch Task Group,

— based-onouranalvses and the small fisheries and poor recruitment existent there.

recommends a harvest in the range from 50 thousand to 140 thousand pounds.
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Additional Task Group Charges

Spawning Stock Biomass

The task group was also charged tc "...continue the effort to establish a minimum
stock eize which management agencies should stav above to sustain perch stocks. Inherent
In this charge is the development and documentation of indicators and methodology for
determining stock size."

Several models are under review by the task group. Indicators of spawning stock
size have included catch rates for mature vellow perch during or immediately following
spawning, and indicators of recruitment have included indices of juvenile abundance or
catch rates of two vear old fish as they become vulnerable to the fisheries. A number of
problems in the analysis and interpretation have been considered during the review. For
example, the reiationship between the size of the spawning stock and the resulting
recruitment is confounded by the occurrence of highly variable vear class strengths. which is
typical for vellow perch and other species which are present in Lake Erie. Also, the
changing habitat and the presence of & succession of invading species such as zebra mussels
must be considered in the evaluation of the success of veliow perch.

The task group members deemed this charge to be of lower priority since we were
awaiting results of the charge regarding genetics work. It seemed more appropriate to
define/identify & specific Lake Erie vellow perch stock or stocks before proceeding in these
calculations (of total unexploited population number and biomass, for example) and model
1terations. This genetic work will be a cornerstone for defining these potentially important
biologic units (stocks) and is integral to the completion of this charge. Also required for
these models are updated estimates of fecundity from various locations across the lake.
This data continues to be gathered; however, final results are not presently available.

During winter 1998, we have initiated contact and will seek-the guidance of Dr.
Ransom Myers (Dalhousie University, Halifax, Nova Scotia) who has been instrumental in
developing similar biomass models and estimates for coastal fisheries and their testing and
discussion (Hutchings and Myers 1994, Myers and Barrowman 1994, 1995 and 1996, Myers
et al. 1995a, Myers et al. 1995b, Gilbert 1997, Mvers 1997 and Francis 1997). Some of this

work has been instrumental in describing the collapse and rehabilitation potential of East
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Coast fish stocke. The Yellow Ferch Task Group will continue to pursue this topic with Dr
Mvers. This work will alsc investigate and ascertain stock-recruitment relationships in
which the YPTG has shown long-term interest. The YPTG will continue to evaiuate thas
method of estimating populations, ever cautious that the minimum stock size does not

become & target for the fishery to exploit the population down to on an annual basis.

Yellow Perch Stock Genetics

A new charge for the Yellow Perch Task Group in 1997-1998 was to "explore the
potential for genetic research on vellow perch stocks in Lake Erie.” In addressing this
charge. the Yellow Perch Task Group collected camples of five adult female yellow perch
from several different locations around the lake (Sandusky Bay, Gibraltar Island (Bass Isl.),
Fairport. Erie, Dunkirk, and Long Point Bay) during the post-spawn season for genetic
analveis by Dr. Carol Stepien of Case Western Reserve University at Cleveland. Ohio. Dr.
Stepien is renowned in her work on Lake Ene fish species genetics, especially percids. Her
initial work on these sampies involved analysis of ten western basin female adult vellow
perch on mitochondrial DNA (mtDNA) sites. This work showed that there existed very littie
variation between sampies across sites. She has stated from this initial exploration that the
western basin’s Lake Erie vellow perch populations were probably influenced by large
population fluctuations (and subsequent recolonization). She has stated that she intends to
do more work on our full sample of Lake Erie vellow perch at the mtDNA level and will alsc
use new nuclear DNA region testing to determine if this technique is more expressive of
Jocal, rapid changes (Lansman et al. 1981), therebv determining if specific stock lineage can

be ascertained. We will continue to assist and promote this important work in stock

identification and delineation.

Conclusions

1t is the view of the Yellow Perch Task Group that the long term time series
monitoring of the yeliow perch population and harvest continue, and that effort continue to
be devoted to understanding the population changes which are occurring. The Task Group

is continuing to monitor yellow perch growth rates, as dry weight information was collected

in 1996 and 1997 will be continued in 1998. These data will serve as baseliné comparisons
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of velicw perch condition throughout the lake, and will be comparabie to dry weight date
obtained from 1984-1986 (Havward and Margraf 1988;.

The YPTG will also continue to address current charges regarding long term date
sete, RAH, age Z recruitment estimators. The YPTG will continue to explore age ¢ Erowth,
backcasting, and selectivities, all selectivity curves for each fishery, the Fopr procedure and
fishing mortalities at specific ages for incorporation into following task group reports in
order to better track how fisheries will perform in subsequent vears with projected vellow
perch populations. We will also look at other independent estimators of population
abundance that could be used to complement and verifv CAGEAN outputs and trends. We
will continue te track the 1995 vear class and CAGEAN estimates of it after another fishing
vear. The YPTG plans z renewed effort to examine abiotic and biotic factors influencing
vellow perch growth and condition and their effect on vellow perch entering the fisherv at
age £ and selectivity at all ages. We will alsc apply these findings to how we address
projection of age Z recruitment into the next vear and our projected population abundance,
biomass, and harvest estimates and recommendations.

Task group members are pleased to be working with Dr. Stepien addressing the
genetics 1ssues and with Dr. Myers investigating the spawning stock biomass and stock-
recruitment issues and look forward to making substantial progress on these charges in the

coming vear.
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veliow perch harvest i pounas for 198%-19¢7%. by manzgement unit (Unit) anc

sgencs
Onieric® Ohi Michiger. Fennsviveni New York Toiz:
Yez- Catcl L Catel Catel Cseict Catct Catcl
Unit 2 198° 2.862.09( 5¢ 1,730,92¢ 3¢ 224,91( ¢ 4.817 9%
198¢ 5.186,22¢ [ 1.86543( 3t 167,58( 5.210.23¢
198¢ 3157 .56( 5¢ 1.900 73 at 332 95¢ [ 5,361,227
199¢ 1,761.64( € 652 68( 2 231.52¢ { 2 665 &4!
19¢: 648.27( 4¢ 681,341 4t 94.81F C 1424 43(
199 687 96( 5¢ 405,720 3t 66.15( : 1,156 83(
199 1,139,988 6 577.71C KE 123 480 5 184117
199¢ 710.01C 5¢ 434,38¢ a 66 15(: 3 1210548
199¢ 524,79C 3¢ 784,980 5% 77178 € 1.386 945
199¢ 704.167 3€ 1,125 7€ L 134 810 1.964 65¢
1997 1.091 84¢ 4 1,071.02¢ 4 111.81¢ B 2,274 68¢
Unit & 198" 5,538,960 8¢ 758.520 1% 6297 48(
198¢ 5,596,290 9t 421.15¢ % 6.017 44F
198¢ 5.578.650 8¢ 1,071 63C 1¢ 6.650.28(
199( 2.873,11¢ 7 952.560 b 3,825 67
1991 2,171,92¢ 7€ 683 550 24 2.655 4%¢
199 2,522,520 gs 500.53% 17 - 3.023.05¢
199- 1.938.78¢ 8( 493 92 20 . - 2 427.70¢
1994 1.300.95C 5E 1.045.17¢ 4% 2 346.12(
199 1,073 83¢ £ 804 82 4z 1878 66(:
199¢ 1,290.99¢ 6: 823428 3¢ - 2,114 42¢
19¢7 1,826,180 6t 1.076.882 33 2 906 06
Unit & 198~ 2.002.140 [ 238,140 10 141.12( ¢ 2 381 40(
198¢ 2 487,24( 7t 526,99¢ 17 178 60¢ f 3192 64l
198¢ 2414 47¢ 6" 1,199,52¢ EM 211.68( 3 3825678
199C 2,127,828 7t 504 94¢ 18 185,220 2 817 99(
1991 1.212.750 78 253,678 16 152.14¢ ¢ 1616 470
1992 1,190,700 82 185,220 18 77178 3 - 1.453.09f
1993 606,375 3 145,580 1€ 24,258 776 160
199¢ 379,260 4t 355 41¢ 48 55125 3 X 793 80(.
1998 465,255 80 83780 14 30 £7( . 57601F
199¢ 512,292 7z 186 69¢ 26 9.043 - 708 D2¢
1997 829,358 i 219,664 20 23.36C ’ 1072377
Unit 4 19875 573.300 90 - 50,718 £ 13,230 b4 637 24
1988 568,890 9¢ - = 5 2.208 <1 8.820 2 579.91F
1989 438,795 78 = 2 & - 0 ¢ 121,275 22 560,070
1990 282,240 8¢ - - ¢ ¢ 37.485 12 310 72F
1991 160,965 87 - - - - 0 0 24,255 13 185,220
1992 114,660 85 = - ¢] 0 19,845 18 134,505
1993 72,765 8% - - 0 ] 13,230 15 85.895
1994 52.920 83 - - - 0 0 11,025 17 63,945
1995 88,075 83 - - - - 0 (1] 6,615 17 39.690
1996 80,495 8z - e 2,205 £ 4.472 12 37.172
1997 36,171 87 - - 3.04¢ T 2,387 € 41.607
Lakewide 1987 10,976,490 7€ 2,727.588 1€ 224,910 2 191,838 18,230 <1 14.134 050
Totals 1988 11,838,645 79 2,613,580 18 167,580 i 180,810 ) 8,820 <1 15.009.435
1989 11,589.480 71 4,171,860 25 332,958 ¢ 211,680 ! 121,275 1 16.427.250
1990 7.064.820 73 2,110,185 22 231,525 2 185,220 2 37.485 <1 9.629.285
e 1y mm——Y . T Fa 1.615.470 2% 94 81F 2 152,148 2 24,255 <] 6,083.59%
1992 4,515,840 78 1.091.475 19 66.150 1 71,178 1 19,845 <] B.770.4B5
1993 3.762,910 73 1,217,160 24 123,480 2 24,255 <1 18,230 <1 5,131,085
1994 2,443,140 BE 1,838,97C 42 66,150 1 55,125 1 11,025 <1 4414410
1995 2,096,965 54 1,673,695 43 77175 Z 30,870 ] 6,615 <] 3,885,210
1996 2,637,953 53 2,185,836 44 B b 5 ) B S—p 2 3 44 L ARZ4 817
1997 3.783,64¢ 60 2,370,571 38 111,818 2 26.409 <1 2,987 <l 6,294,734
* processor weight ; f: 2 S i



abie 2z Ceick. effort and catch per unit effort summaries for Lake Erie veliow perch fisheries
ir Management Unit I (Western Basin) by agency &n¢ gear tvpe. 1987-19¢€"

Unit 1

Ohic Michigamn Ontaric

Year Trap Nete Sport ____ Sport Gill Nets
198" 306.49& 1.424.430 224 .91C 2.862.09C
198¢ 626.22C 1,239,210 167.58C 3,186,225
198¢ 864.360 1.036.35C 332.955 3.157.560
Catck 199C 463.05C 189,630 231.525 1,781,640
(pounds, 1991 196.245 485,100 94 815 648,270
199¢ 123.480 282,240 66.150 687,960
1995 158,760 418,950 123.480 1,139,985
1994 165.375 269,010 66,150 710.010
19956 108,045 676.935 77.175 524,790
1996 200,313 925,403 134,810 704,167
1997 211,876 859.149 111.819 1.091.844
1987 139 646 102 1,29¢&
198¢ 284 562 76 1.445
198¢ 392 470 151 1.432
Catch 1990 210 8¢ 105 80¢
(Metric} 1991 89 220 43 294
{tonnes: 1992 5¢€ 12¢ 30 312
1995 i 190 5€ 517
1994 i7L5) 122 30 322
1995 49 307 35 23¢
199¢ 91 420 61 31¢
1997 96 390 51 495
198% 7,078 1,046,115 452.460 14,730
198¢ 6.900 1.153,182 494,158 9.61¢
198¢ §,41¢& 1.028.551 696.973 12,716
Effort 1990 6,299 350,000 634.255 18,305
(a) 1991 7,259 700,719 164,517 13.629
1992 6,795 350,433 120.979 9,221
199& 7,092 530,012 244,455 12.006
1994 5,937 469,959 224,744 11,734
199¢& 5,103 598,977 123,616 11,136
1996 4,869 772,078 193,733 8,614
1997 5,580 834,934 192,605 13,704
1987 19.64 3.8 1.1 88.12
198¢& 41.16 4.2 0.5 150.27
1989 46.57 2.8 1.7 112.61
Catch Rates 1990 33.34 1.4 1.5 44.14
(b) 1991 12.26 2.4 1.9 21.57
1992 8.24 2.8 2.1 33.84
1993 10.15 2.6 1.9 43.06
1994 12.63 2.2 1.1 27.44
B 1995 9.60 43 28 21.3%
199¢ 18.66 4.9 3.3 37.07
1997 17.20 3.7 2.8 36.12

(a) sport effort in angler-hours; gill net effort in km; trap net effort in lifts

(b) catch rates for sport in fish/hr, gill net in kg/km, trap net in kg/lift
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Tebie 2t Catch. efior: and catch per unit effort summeries for Lake Erie veliow perch fisheries
ir. Menagement Unit ¢ (western Central Basin) by agency ana gear type. 1987-1997

Unit £

Ohic Ontario

- Year Trap Nets Sport Gill Nets
198% 22.050 736.47C 5,638.960
198¢ 46,305 374.85C 5.596.290
198¢ 200.655 870.9758 5,578,650
Catch 1990 650.475 302.085 2,873,115
(pounds; 1991 302.085 381.465 2,171,925
1992 145,530 355.008 2,522,620
1995 114.660 379.260 1,933,785
1994 304,290 740,880 1,300,950
19956 257,985 546.84C 1,073,835
1996 323,334 500.091 1,290,99¢
1997 498,945 580.937 1,826,180
198% 10 334 2,612
198¢ 21 17G 2,638
198¢ 91 39t 2,630
Catch 1990 295 13" 1,303
(Metric} 1991 13% 175 985
(tonnes’ 1992 6€ 163 1,144
1995 52 172 87"
1994 13¢& 33¢€ 590
1995 117 24¢ 487
1996 14% 22° 585
199% 226 26% 82¢
1987 630 429.23% 20,940
198¢& 448 402.186C 17,315
198¢ 1,403 572.612 25,679
Effort 1990 6,238 400.676 31,613
(a, 1991 6.480 452.27" 34,739
1992 4,753 340,917 35,34¢&
1993 2,568 320,891 25,569
1994 7,139 538,977 23,441
1995 6,467 388,23¢& 18,337
1996 5,834 316,736 14,572
1997 8,721 575.365 24,974
1987 15.87 4.0 119.96
1988 46.88 2.4 146.58
1989 64.86 3.4 98.52
Catch Rates 1990 47.29 1.5 41.22
(b) 1991 21.14 2.2 28.35
1992 13.89 3.0 32.36
1993 . 20.33 3.1 34.30
1994 19.33 3.3 25.17
1995 18.09 3.0 26.56
1996 25.13 4.2 40.18
1997 25.91 2.8 33.15

(a) sport effort in angler-hours; gill net effort in km; trap net effort in lifts
(b) catch rates for sport in fish/hr, gill net in kg/km, trap net in kg/lift

>

LB



Table Zc. Catck. eficrt and catch per unit effor: summaries for Lake Erie veliow perch fisheres
it Mznagement Uniut & iezstern Central Basin) by agency ana gear type, 1687-10¢"

Unit ¢
Ohic Ontaric Pennsvivanie
Year Trap Nete Sport Gill Nets Gill Nete  Trap Nete Spor:

19€~ 46.30% 191.83¢ 2.002.14C 1431,12C
198¢ 330.750 196.24% 2.487.24C 178.60¢
198¢ 635.040 564.48C 2.414.47% 211.68C
Catck 1990 447.615 57.330 2,127,825 185.220
(pounds: 1991 185.220 68,355 1,212,750 162.14%
1992 101.430 83.790 1,190,700 77.17¢
199% 68.355 77.17¢ 606,375 24,255
199¢ 141.120 218.29& 379,260 55,12t
199¢ 63.94¢% 19,845 465,258 30.87¢

199¢ 103.414 83,281 512.29& 0 5.292 3.74¢

199~ 54,776 164.88¢& §29.353 0 7.39¢ 15.962
1987 21 87 90¢ 64
198¢ 150 8¢9 1,128 &3
198¢ 28¢ 256 1.095 9¢€
Catch 1990 203 2€ 968 8¢
(Metric) 1991 84 31 550 6¢
(tonnes; 1992 4€ 3¢& 540 5
199: 31 & 278 11
1992 64 9¢c 172 &
199¢& 2¢ ¢ 211 i¢

199¢ 47 3¢ 23¢ G 1% 2.4

1987 2E e 376 G 3.£ 7.2
1987 66¢& 129.31¢ 6.667 1,63¢
198¢ 4,781 172,490 6,208 1,41¢
198¢ 7,281 248,530 7,09¢ 1,03%
Effort 1990 7,876 31,881 12,472 1,97¢
(a) 1991 4,516 54.607 12,24% 2,01¢
1992 3.361 84.44% 14.540 1.321
1992 2.610 96.61¢ 10.017 620
199¢ 3.053 173,706 8,169 1.442
1995 3,25¢ 42,234 6,843 1,468

199¢ 2.730 69.887% 6,184 0 18& 12.850

1997 2.455 126,530 9.423 : 0 44] 43.377
1987 31.44 3.6 136.19 4161
198§ 31.37 2.4 181.85 57.12
1989 39.56 4.1 154.2% 92.57
Catch Rates 1990 27.52 1.9 77.37 42.4%
) 1991 18.60 2.0 44.91 34.19
1992 13.69 1.8 37.14 26.50
1993 11.88 1.7 27.45 17.74
1994 20.96 2.5 21.06 17.34
1995 2.90 1.2 30.83 9.56

199¢ 17.1& 2.& 37.5% 9.16 0.81

1997 10.18 3.1 39.90 7.61 0.94

(a) sport effort in angler-hours, gill net effort in km; trap net effort in lifts
(b) catch rates for sport in fish/hr, gill net in kg/km, trap net in kg/lift
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Tebie 2¢. Letch. efiort end cetch per unit effort summeries for Leke Erie vellow perch fishenes

it. Menegement Unit 4 (Lastern Basin) by agency and gear type. 1987-19€7

Unit 4
New York _ Ontaric Pennsvlvanie
Year Trap Neis Spori Gill Nets Gill Nets  Trap Nets Sport
198" 13,23C 573.30C 50,71&
198¢ £.82¢C 568.89C 2,208
198¢ 17.640 103,635 438,795 ¢]
Catch 199C 19,84¢ 17,640 282.240 0
(poundas; 196: 15.43¢& 8.820 160,965 0
1997 11.028 8.820 114.660 0
1993 6.615 6.615 72.765 0
1994 4,410 6,615 52,920 0
199¢ 3,122 6.615 33.075 0
199¢ 2,822 1,650 30.495 0 0 2,20¢
1997 1,241 1,146 36,171 0 ¢ 3.04¢
1987 6 260 23
198¢ 4 25¢& 1
198¢ €& 47 199 0
Catch 1990 @ & 128 0
(Metric; 1991 T 4 7Z 0
(tonnes 1992 & 4 52 0
199: & g 33 0
1994 z & 2¢ (i}
199% 14 g 15 0
199¢ 1.2 0.t 1< 0 G 3
1997 0.6 0.t 1€ ] 0 1z
198% 1,602 4.90¢ 632
198¢€ 2.132 2,71¢ &
198¢ 1,136 65,370 2.62¢& 0
Effor 199G 981 24.463 3,924 0
(aj 1991 91& 22.090 3.859 0
1992 632 52,39¢ 3.351 0
1998 761 26,297 2.00¢€ 0
1994 5556 14,800 1,642 0
199¢ 532 12,115 1.375 0
199¢ 533 6,538 1.06& 0 0 7,292
1997 292 £,905 1,078 0 0 13,747
1987 3.75 52.97 36.39
198¢ 1.88 94.89 125.00
1989 7.04 75.72
Catch Rates 1990 9.17 0.35 32.62
(b) 1991 7.63 0.59 18.92
1992 7.91 0.36 15.52
1993 3.94 0.37 16.43
1994 3.60 0.42 14.62
1995 2.63 0.76 10.91
199¢ 2.40 0.50 13.01 0.60
1997 2.05 0.35 14.91 0.9¢

(a) sport effort in angler-hours; gill net effort in km; trap net effort in lifts
(b) catch rates for sport in fish/hr, gill net in kg/km, trap net in kg/lift




Tuble 3. Luke Lrie 1997 yellow perch harvest (uumbers ol 1sh) Ly geur, uge und management unit (Unit).
~ Unit1 ~ Unit 2 ~ Unir3 Unit 4 Lukdwide

ucur AR ~Number % Number % Number % ~ Number % ~ Numbel %
1 U (VAV} 10,238 (VAN (V] (VA1) 0 0.0 wc.N%m 0.1
2 4H,044 1.0 1,414,800 19.7 328,689 10.9 2,617 1.9 rqwu.p_ﬂc 120
3 2,020,718  56.8 4,431,611 o618 1,668,469 55.5 67,576 48.5 8,788,274 58.9
uill News 4 1,668,258 36.2 990,342 138 788,282 26.2 52,112 374 3,498,994 23.4
5 246,961 5.4 292,749 4.1 209,692 7.0 10,627 7.6 760,029 5.1
ut 31,980 0.7 32,885 ub 9,125 0.3 6,522 4.7 80,512 0.5

L'otal 4,012,961 1,112,525 3,004,257 139,454 Trcww.wﬂq
1 V] [VRV] ] [VRV] u V.u V) [VXV) V] V.0
2 25,041 3.8 Z2,5u8 02 0 0.0 0 0.0 Nm,:c 1.2
3 459,826 ©79Y 1,uab,954 w4 115,088 ©b.7 268 11.1 1,621,736 08.6
Weap News 4 134,608 199 304,420 20.2 28,885 16.4 473 19.6 ncm.u#‘.m 19.8
5 40,033 5.9 85,008 5.0 14,533 8.2 664 27.0 140,228 59
v 16,985 2.5 70,082 4.6 17,066 9.7 1,024 423 Hom.wm‘.q 4.4

Loral 077,093 1,507,972 176,172 2,419 2,363,656
1 V] [VRV) 3,211 (Vv (V] 0.0 (V] 0.0 3,211 u.1
2 292,037 7.2 145,251 8.5 18,156 4.1 143 1.8 455,587 7.4
3 2,128,643 527 1,215,413 ‘114 236,157 529 999 12.2 u‘umw.w_.m 57.8
Sport 4 1,335,886  33.1 256,504 151 102,681  23.0 1,686 20.6 1,696,757 27.4
”_..v nomcmmv 65 um.nnm u 3 66,779 15.0 2,029 248 370,242 6.0
ut 16,435 0.4 42,273 2.5 22,271 5.0 3,308 40.5 B4,287 1.4

Y'ouLal 4,035,690 1,701,347 440,044 8,165 0,191,296
1 0 00 13,449 vl v vV 0 0.0 13,449 0.1
N 302,722 3.9 1,562,559 151 340,845 9.6 2,760 1.8 2,274,856 9.7
3 5,209,187 559 6,692,878 045 2,020,314 557 68,843 459 13,991,222 59.6
all Gear 4 3,138,752 33.7 1,651,266 149 919,848 254 54,271 36.2 5,664,137 24.1
.v ma.c.cmu 5 w ic.mcx 4.0 291,004 3.0 13,310 8.9 1,270,499 54
o 65,400 07 145,240 14 48,402 1.3 10,854 7.2 269,946 1.1

T'utal 4,525,744 10,381,894 3,026,473 160,038 23,484,149




Vubide o

Lotisnuies vl Labe

and w is the annual expluitation rate. Results are presented for ages 21 and ag

Eaae yellow peich pupulabivi si2e, biviliass, eaghuitative

wond owdvaval dates Livia the thive gear CAGEAN iiudeld

S is tie annual survival rute

s 31 Lo o8 Lhuough 1988 by inaunageiient uml Waiy

Number - Ages 2t

Bivinuas - Apes 2+

) Yeut Linillions) iidlivis K
Uait 1 1988 84 214 9 889
1u8Y 42013 5 256
1990 1Y 364 3069
1991 17 055 2028
1992 19 200 2 206
1993 14 5564 1.689
1994 19 632 2207
1995 39 704 4 133
1996 47012 5 UGY
1997 27 329 3178
LUuY By 973 0 2406
Uuiv 2 1988 Y4 114 12 8U3
198Y 52 054 8 180
199U 27 543 4 501
199l 31 093 4 2562
1992 3y 292 4 801
1993 25 594 3 VY6
1994 27 60Y 3517
1995 27131 30678
1996 47 V26 5711
1997 35 229 4 482
1998 85413 7190
Uuiv 3 1988 70 661 13 Lo
1989 41 754 1124
1uvl 25 872 5 342
1991 21 167 3724
1yu2z 13 830 2 529
L9Y3 8 U506 1 546
1994 14 UV4 1 676
19ub 12 440 1740
LuY0 15 838 2 162
1997 14 990 1824
L9yl 39737 3086
Juit 3 lywu 12206 1473
1991 4 44l 1011
ioue 2671 0 582
19938 2028 0424
1uud 1 748 U 280
1uub 2yl7 0 429
19906 3 344 U 363
ivy? RRY U 359
1948 2 44y 0 325

wiidlivis Ibs,

S

21.8U6
11.591
6. 768
4472
4 864
3.724
4.807
Y112
1118
7 uu8
13773
28 230
18 037
Y Y26
Y 375
10 586
6 826
71755
8110
12 605
Y 8Y2
17178
28 88U
17 32
111y
821l
5577
3410
3645
3 836
4 766
4022
G 8US

3 248
2229
1283
(VIERH]
[VF1Y)
U YL
VE.IUY
u 192
0716

0 465
0 332
0 356
04ld
0470
0 3vY
ubiz
U 565
051y
0 3u0

ublu
0 476
U 330
U 393
0 460
0 364
0493
0479
0 537
L JBY

u bzu
U 460
U478
0456
U 438
U447
0 507
0 547
0 50y
U 48Y

0.255
U.426
0,394
0319
0 249
0.340
0196
0143
v 187
U 351

V1Yl
U 368
U 428
U 346
U 261
0 384
U220
0 238
0166
0 352

u 186
0 254
0 239
U 267
U 289
0 278
0128
U 163
0125

U225

0121
[VREY!
v uu7
[VRVLY)
U uBs
U uzi
U LU
U UBG

55 LUd
39 164
13 930
6 896
7072
9027
5803
10009
22 026
24 400
10 663
51 725
48 561
19 591
Y uBY
12 234
18 086
9312
13617
13278
25 242
13712
[HVET1]
36 768
19 467
12 379
Y ubu
6 UG3

6
3601
7936

b3 u

7.182 16,836 0.367 0381
5019 11.067 0 309 0. 454
2.356 5.194 0247 0,534
1.012 2.232 0249 0.644
0.932 2.056 0.297 0.474
1.311 2.892 0.295 0.474
0.821 1.810 0.325 0.434
1282 2.827 0.413 042
2 629 5.797 0420 0,413
2916 6 430 0 366 0,383
1,646 3630

7956 17 543 0422 V3L
7917 17 457 0 360 U 340
3563 7857 0229 0.56)
1 648 3634 0227 0564
1843 4063 0 u88 047D
2553 6629 0296 0478
1636 3384 0320 _._.:T
2027 4.469 0 368 0.979
2 038 4.494 0 386 0.966
3530 7.783 0 323 0,42

2 269 5004

11 593 25 562 0 497 ozis
7221 16 921 0 439 0 2H8
4603 10 14y 041y 0314
2741 6.043 U 380 0 43
2075 4575 0 376 0 54y
1 309 2 887 0 397 0342
0 958 2112 0.423 034y
1.220 2.691 0,493 0241
1125 2 481 0.476 0.242
1 398 3082 0401 0347
1077 2375

1415 3120 0 567 0188
U Y73 2 146 0551 0 147
0575 1 26y 0614 uujo
0 384 U 846 U 691 U up?
U 249 0 650 U 6US (VR 0]
U 264 0O 583 0 G630 [VR¥AT]
271 0697 0619 0ok
U 3406 U 764 U 595 O Ukks
0 265 0 584




Tuble b Yellow perch stock size (uillious of fishy) at the sture of the year, estimated by CAGEAN for the years 1988 to
1997. The 1998 population estimates use age 2 estimuates derived from regressions of CAGEAN age 2 abundance
agalnst YOY aud yearling trawl indices.

Age 1988 198Y 1990 1991 1992 1993 1994 1995 1996 1997 1998
Unit 1 2 29 209 2 849 5.434 10 159 12128 5527 13.729 29.695 24.986 2.924 79.310
3 206.143 18.98Y 1.838 3 456 5 420 6 929 3. 142 8.122 17.889 15.152 1.735
4 24266 10.091 6.279 0 447 0.789 1.6056 2.052 1.073 3411 7.640 5.749Y
5 1.995 8.284 2814 1,344 0.085 0.189 0.438 0.613 0.407 1.316 2.605
ut 2.601 1.800 2 999 1.649 0.771 0.304 0.171 0.201 0.320 0.299 0.574
2 and Ulder v4d 214 42 U143 19 304 17.0556 19 200 14 554 19 532 39.704 47.012 27.329 89.973 |

3 and Older 55 UUS 39 104 13.930 06.896 7072 9.027 5803 10.009 22.026 24.406 10.663
Uil 2 z 42 38Y 3 494 1z 22 U 2'i ubs 7 508 18 297 14114 33.747 9 Y8y 71701
3 16 634 26717 2133 4 593 17 14 438 3965 10.634 8.266 20118 55653
4 34 065 8 18U 1L 0678 V812 2 9u7 4174 1.441 4.051 3.394 6.630
) 0.636 13189 2.335 1683 v il U 200 U 825 1176 0.445 1.352 0.968
Ut 0.390 0474 4012 2134 1151 0541 U 348 0.365 0.516 0.377 0.560

2 and Ulder Y4 {14 52 054 27 543 31093 39292 25.594 27 60Y 27.131 47.025 35.229 85.413 L

3 and Older 51725 48 561 19.591 Y.08Y 12,234 18.086 9.312 13.617 13.278 25.242 13.712 il

o

Juie 3 4 Y100 4.987 U 405 8118 4.180 1994 10.403 4.504 9.037 5.975 32.404 vt
3 7 869 0 469 3.315 4 230 4 943 2.438 1.193 6.414 2.891 5.781 3.720
4 51.916 4 056 29387 0 Y77 0 785 1205 0 708 0418 3.063 1.3349 2.255
5 U Y45 25 647 1.760 U 820 U 181 0191 U 350 0.248 0.200 1.418 U.522
ul U 225 0 597 11455 0 353 3741 2228 1 352 0.855 0.646 0.478 0.830
2 aud Vlder Tu.661 41 754 25872 21 15 13 830 8 UbL 14 VU4 12.440 15838 14.990 39.737
3 and Older LU uHbd 36 768 19 467 12.379 Y LG50 6063 36Ul 7.936 6.801 9.015 7.333
Uit 4 2 u.5H8H U. 300 u 207 U 378 U b2u 1.841 1.450 U.205 1.045
3 0.508 0.372 U 190 0134 0.240 0.340 1.216 0.9589 0.135
4 1.004 U.248 0.1567 0 105 (TR 0.129 0.209 0.752 0.583
5 U.357 U 370 U uGY uu73 (TRIRYS 0.029 0.074 0.120 0.421
v 4 771 3 144 2 054 1338 0872 0.578 0.395 0.301 0.265
Z aad Ulder 220 444l 201 2 u28 1743 2911 3 344 2 38371 2 449
3 and Older oudl 4 135 2 470 1650 1216 1076 1.894 2132 1.404




Lubic b Poogection ol Lee 1998 Luke K yelluw perch population. Stuch size cotunates are derived froi CAGEAN. 1998 age 2 estimates are derived trom
regressions of CaGEAN uge 2 sbundauce against YOY and yeurling trawl indices. CV is coefficient of variation in stuck size for the last year of CAGEAN rung

1997 Paraietlers Rate Functivns 1998 Parameters Stock Hiomuss
Survival Mean
Stk Sizeumbers) Mortality Rates Rate Swek Size (numbers, Weight in Giillivne k) _.:::e“ Ibs.)
- UV age Mus Sul Err.  Min Mux (F) \Z) (A) u) (S) Age Muisn Pop. (k 1947 §] 1
Unit i Z 2.924 0715 2208 3639 U122 0522 L4UT U (V31 0 593 2 79 310 47.304 111.316 0.058 0 262 4 600 10.1
U 242 3 15 152 3707 11445 18.85Y 0564 0uBY V2L 0364 0379 3 1.735 1310 2.159 0.086 1.657 0.149 0.3
4 7640 1869 51771 9 b0y 0676 1076 0659 U.4ld U 341 4 5 749 4,343 7.166 0.124 0975 0713 1.6
5 1316 0322 0.994 1.637 0676 1076 0659 0414 0.341 5 2.605 1.968 3.242 0.214 0 203 0.657 1.2
v 0 299 0073 0226 0372 0471 0871 0581 0314 0419 Or 0.574 0.433 0.714 0.395 0081 0227 !
l'utal 2 32y GOBG 20643 Y4016 054l ULUY4l LGIL L3BL 0 390 ‘Potiad uY 973 55358  124.587 3178 6 248 13.713
(31) 24 406 597l 18435 3803877 06U 1006 UEG3a L3BZ 0 366 (3+) 10 663 8.054 13.271 2916 1.646 3.6
Z Y Y8y PAVIY] TY6y 12 0u6 U187 UBBT U4ds U L4l U 556 2 71701 55 899 87.503 0u77 0 952 6.541
v Zus 3 Z0 118 4066 100562 24 184 0710 L1l L6Tu U4y U 330V 3 6 553 4431 6 676 0117 2 682 0 GEU
4 3394 0 686 2708 4079 0864 1254 U715 U 487 0 285 4 6 630V 5.290 7.970 0169 0 509 1 _.h:_
5 1 352 0273 L UTY 1 626 0854 125 0715 U 487 0 285 5 [VE2151.) 07173 1164 0 280 0 247 0 w.:m
[+ v 377 0076 0 301 U 454 0873 UTIs ubss U 26u U 462 "3} 0 560 0447 0.673 0 407 009l U 228
|
Tulul 35 2Ly 7120 28 Llu 4% 349 U544 Uvad 0061 0 3b2 U 389 f'utal ¢4b 41y o0 840 13 Y86 4 482 799l
31) 25 242 5101 20140 30343 0729 1129 0677 U a3 U 323 (31) 13712 10941 16 483 35630 2264
Unit 3 2z 5 Y15 1397 4 578 7372 V074 U474 LVUTI LUBY 0 623 2 32 404 14 649 50 169 0.062 0.426 2 00y
U a4 3 5781 1.452 4.429 7.133 0541 04l LOGlU 0351 0 390 E) 3720 2 850 4.589 0102 0.784 0 374
4 1339 0 313 1 026 1651 0541 094l 0G0 0351 0390 4 2 255 1728 2.782 0.1565 0222 0. 364
5 1418 U 332 1087 1.750 0B41 094l ULGLO U 351 0.390 5 U 522 0.400 0.644 0178 0.275 PRV
o1 0478 01z U 366 0 590 0l24 U524 VL4V U uyi 0 592 (V] L 836 0.641 1.032 - 0.306 0117 0. 256 '
< L]
utad 14 Y9 3505 11485 18495 03l5 0716 ubll UL 225 0 489 Potal 39 7387 20.267 59207 1 824 3,086
(3+) 9 U5 2108 6907 111238 0514 0Yla o0byy LT U401 (3+) 7333 5618 9.048 1.398 LuTy
Uait 4 2 0 2ub [VRVET.) U lug U 3ud VUIC U416 V34U LULS U bGL 2 1 u4db 1 009 1.080 0 057 0.ul3 _,._CG.T 0.182
VRY(Y 3 U Y5y 0 457 U 5UZ 1416 VUYs L4u8 LuYZ UL T U LUB 3 U 136 0071 0200 [VRVEH 0137 [} C—T 0.
4 0752 0358  UdY4 L1100 UlBU UBSU u4dL L LT L 5060 4 U 583 0 306 0 860 0120 Uy u 5.1 Q.
6 0120 0057 0 UG3 o1y 0180 UBBU V44U U 137 0 560 5 U421 U 220 0622 0173 u 22 L U7 0.161
G v sul ulag U 1ET Uddd  00ZL U42l uBds vul? 0 456 i 0 205 0138 0.991 0412 0068 0l 0.841
‘'utial 2337 1114 1 224 34561 Ullu UBIU UBYY  LUBL uoul ‘futiad 2 449 1744 3153 (1] [V ¥ 0.916
31) 2132 1 ulg 1116 3 148 UtlY USIY UL4uds LLYl 0 545 (3+) 1 404 0735 2073 0 346 U 245 0.084

e




[
Gable 1 Bsuuaned Lacvest of Lohe Eae yellow perch fur 1998 Phe nZLc:r:.:: e s LS.,..F;_ :.r.:: c:::.:: fr.E pulicy, E.E _.:c .E.ccr slz¢ estunates ale from
CAGEAN and traw! regressions. Stock size and cateh are preseuted wuillivns of fish. Cutch weight is presented in millions of kilograms and pounds.
o N o Mean Wt
Stuck Size (nuinbers) Exploitation Rae Calcl (uollious of fish) — in Harvest  Cateh (millions of kg) - RAH Catch (millidns of lbs) - _&?*

Ape Irlezun Mli M, Flupt) () Meun Min. Max. Lege) s___.umhl ?—I.—__.... Max. Max. ==
Uuir 1 2 9310 41304 LIL316 U519 Gl UU9d  VUT4 5 863 3497 8.229 UUs4 0.492 0.294 0.691 1.086 G48 1.624
3 1135 1310 2159 0519 0842 0437 296 u513 U 388 0634 U.104 0.053 0.040 0.066 0118 sy 0.147
n 594y 4 343 7156 0519 luw 051y 033y 1 Y52 1474 2429 U128 0.250 0.189 0.311 0551 416 0.686
b1 26Ud 1968 3 242 U1y Lovy 051y U 33y U 884 U ubs 1.101 V16l 0142 0.108 0.177 0.314 237 0.391
] U574 U 433 u1l4 u5lYy U uY7 0 3u2 u 253 U 145 viw 0 181 U.268 0037 0.028 0.047 0.083 ve2 0.103
‘r'otal oY Y73 55 358 124 587 Y 359 6136 1257y U 1u4 vY76 0669 1.292 2151 {452 2 850
@) 1u 663 BUSH  1327) 3494 2 640 4.34Y U 138 0483 0.365 0601 1065 c_ucm 1.326
Ui 2 2z Ytul BbBYY  BT5U8 UATT UZIY Ulud uoBe 5 881 4 585 7178 v vz U 6o 0468 0.732 1323 1081 1614
3 5 553 4431 Gu75 0477 uB3L U3yl 0273 1518 1211 1825 U126 U191 0.153 0.230 0422 337 0.507
4 G 43U 5 290 1Y 0477 Loow 0477 U3 2 106 1680 2 531 U143 0301 0240 0.362 0.664 U530 0.798
5 U Y6y U773 LIGd 0477 LU 0477 U3 IR U 245 U370 0186 0057 0.046 0069 0.126 w101 0.152
g U 56U U 447 UGT3  Ud77 0437 0208 0156 U UBY vuT U 105 0 265 v 22 0018 0027 0049 uju3g 0.059
Tutai 05413 UL 84U 1v3 Y80 Y 90U 7792 12 00y U118 1172 U924 1.420 2584 2u38 3.130
31 1712 10941 16483 401y 3207 4.831 0 142 U572 0.456 0.688 1.261 11006 1516
UuiL 3 Z 32 aua 14 uay 50 15 [VRTHY [TERY] U UL+ vubl 1ubz u 47 2 55¢ ulls 0 187 0.084 0.289 U4l2 uj 186 0637
3 3720 2 850 4 589 U 466 Lowu  v466  u3I2 116v U 888 1431 v 127 0.147 0113 0.182 0.325 U249 0401
4 2255 1.728 2782 U466 Loo 0466 w31z u 703 U 53y U 867 U141 0.099 0.076 0.122 V219 U167 0.270
5 0522 U 400 0 G44 0 466 LUUO U466 0312 U163 U125 u2ul 0167 0u27 0021 0U34 006V (DT 0.074
Gt U 836 UGl Lusz 0406 w22y 0107 VB4 UL U US4 0 V86 U 246 0017 o1l 0.02] uu3s uju2y 0.047
‘t'utad FENEY) 20 209 oY 207 37419 2 352 5 142 v 127 0477 0 307 U 648 1053 WO77 1.428
@) 7333 5618 9048 2 uub 1 606 2585 013y 0.291 0223 0354 0.641 U491 0.791
Jasin a 2 Luib 1 LY 1 UBY v Ui Gusy  Lush  uuzs v uzy v uzy [FXTRTI) 0 106 uuu3 0003 0.003 Vo7 woo? 0.007
3 U 135 vl U200 vyl U544 UZi3 U6y vuzz vl v o3z 0121 U003 0.001 0.004 0.006 ujuog 0.008
M U 583 U 305 0860 UYL Lowo o3yl vz V157 (T 0232 U130 0.020 voll 0.030 0045 ujuza 0.067
5 v 4zl U 220 0Gz2 vyl Lo0L 03yl u2 U ll4 U UGy U168 U137 VU16 0.008 0.023 0034 vjuly 0.051
v U 265 U 13y U391 Uiyl 0T gues w3y vuly U LS vul4 U161 v.002 0001 0002 0.003 TV 0005
Yotai 244y 1744 3153 U sy U187 U477 IR 0043 0024 0063 0 0Y6 wusy U.138
3+) 1 4u4 U735 2UTs U 303 U158 U n7 UL U040 0021 005y U 08Y (N¥TH 0131
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Lake Erie yellow perch hurvest estimates for 1998, All estiuates are baused uil CAGEAN outputs and the Fupt) n._a_:Lm strategy

4.

T'uble 8.
The model estimates the 1996 year class recruiting intu the fishery in 1998 by parametric regression (Regression Model).
Vaulues are rounded from Table 7 to the nearest one hundred thousund pounds and one hundred thousand kilograms ¢xcept Unif
Hurvest and TAC from 1997 is included for compurative purposes.
1998 Yield (Millious of Pounds) 1997 fishery (Millions of Pounds)
B RAH
Mean Min. Max. Hurvest T'AC RAH RAH Rauge
Ut 1 2.2 1.5 2.8 2.274 2.4 1.9 1.4-24
UL 2 2.0 2.V 3.1 2.9U6 3.0 2.9 2.2-3.0
Uuit 3 1.1 .7 1.4 1.072 1.2 1.1 0.5-16
Uit 4 u.lu v.Ub v.14 0.v42 0.2 0.2 u.1-03
Toutal 5.9 4.2 7.5 6.294 7.4 6.1 4.2-179
o - - o ¢
1998 Yield (Millions of Kilugrams) &
- RAH -
__ Meun Min. Max.
Ul L 1.V V.7 1.3
Uil 2 1.2 09y 1.4
Uuit 3 u.b 0.3 u.6
Uuit 4 v U4 VRV VRV
Toutal 2.7 1.9 3.4




T'uble Y.

Lake krie yellow perch RAH scenurios tor 1998, All estimates ure bused on CAGEAN outputs and the F(opt) fi
Scenariv 1 is our stundard RAH with CAGEAN und yield per recruit unalyses. Scenario 2 uses the recalculatiq

cohort in 1997 from Partnership gill net regression data.

Scenariv 1: 1998 Yield

Scenario 2: 1998 Yield

Jult 1
Uit 2
Unit 3

Uult 4

Total

- RAH (millions of pounds)

Meuu
2.2
2.6
1.1

Maux.

2.8
3.1

Uun |
Uit 2
Uuit 3

Uit 4

Total

RAH (millions of pounds)

1.7 2.6
2.5 3.3
0.5 1.2
u.Ub U.1l4
4.8 7.2

hing strategy.
yn of the 1985
YPTG Suggested RAH Range
RAH (milliong of pounds)
Min. Max.

Unit 1 2.2 2.6

Unit 2 2.6 3.3

Unit 3 1.1 1.4

Unit 4 0.05 U.14

Total 6.0 7.4
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Figure 5. Selectivity of 2.25" (small mesh) wonofilument gill nets for Lake Erie yellow perch.

An approximate conversion (P. Ryan, pers. comm.) from fork length (FL) to total
length (I'L) in mm is: TL=FL /0.95.
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Appendix A. Review of Yeliow Ferch Growth Rates, Condition and Trenas

in this appendix, we present growth and condition data in the form of lengtk
weight and condition (K} trend analvses for Lake Erie yeliow perch by management
unit. We present figures for iength, weight and K values from 1990-1997% by Unit
for age 1, age £ and age 4 vellow perch sampled in Ontario interagency gill net
surveys and in Ohio traw] surveys (Figures A-1 through A-4). 1n these figures, we
generalize that growth in both length and weight at age has been reduced for the
last two years, but annual condition factor values have not shown a significant
declining trend (Figures A-5 and A-6). There is some concern that there may be a
declining trend in growth emerging, as is shown in Figure A-7, when a three-year
moving average for incremental growth (in mm/year) is calculated. This will
warrant future observation to determine if these effects are seen in the fishery as a

change in selectivity for specific age groups.
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Appendix E. Age Z Recruitment Regressions and Index Trawl Data Series

In this appendix, the YPTG presents significant regressions that result in the
estimation of the number of age 2 vellow perch entering the fishery in 1998. The
1996 cohort was very strong in many of our trawl series, giving rise to a significantly
larger number of age 2 vellow perch recruiting next year. The YPTG continues to
use parametric regression analysis to predict age 2 yellow perch by management
unit from interagency trawl surveys. Age 2 mean value estimates and standard
error estimates are then incorporated into Tables 6 and 7 in the main body of the
report to complete yield per recruit and RAH projections for 1998. Table B-1
presents by management unit those regressions found significant for predicting age
2 yellow perch. Table B-2 contains trawl data series in arithmetic mean catch per
trawl hour. Table B-3 contains trawl data series in geometric mean catch per traw]
hour. Definition of traw] series abbreviations used in Tables B-2 and B-3 can be

found in the Legend which follows these tables.
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Appendix E: Legend. Lakewide irawl indices and codes used in Appendix E

Arithmetic Traw] Series Abbreviation
USGS Management Unit 1 summer age 0 arithmetic nbs10z
USGS Management Unit 1 fall age 0 arithmetic nbf10z
Ontario Management Unit 1 summer age 0 arithmetic onts10a
New York Management Unit 4 fall age O arithmetic Nvf4oz
Ohio Management Unit 1 summer age 0 arithmetic Ohsloa
Ohio Management Unit 2 summer age 0 arithmetic Ohs20z
Ohio Management Unit 3 summer age 0 arithmetic Oh&30a
Ohio Management Unit 1 fall age O arithmetic Oh1{0z
Ohio Management Unit 2 fall age 0 arithmetic Ohf20z
Ohio Management Unit 3 fall age 0 arithmetic Ohf30a
Pennsylvania Management Unit 3 fall age 0 arithmetic paf30a
Ohio Management Unit 1 Interagency age 0 arithmetic Ohil0a
Ontario Management Unit 1 Interagency age 0 arithmetic ontilOa
Ontarno-Ohio pooled Management Unit 1 Interagency age 0 arithmetic inTwbO0a
USGS Management Unit 1 summer age 1 arithmetic nbs11a
USGS Management Unit 1 fall age 1 arithmetic nbflla
Ontario Management Unit 1 summer age 1 arithmetic ontslla
New York Management Unit 4 fall age 1 arithmetic Nvi41a
Ohio Management Unit 1 summer age 1 arithmetic Ohslis
Ohio Management Unit Z summer age 1 arithmetic Ohs21e
Ohio Management Unit 3 summer age 1 arithmetic Ohs31s
Ohio Management Unit 1 fall age 1 arithmetic Ohflie
Ohio Management Unit 2 fall age 1 arithmetic Ohf21a
Ohio Management Unit 3 fall age 1 arithmetic Ohf31a
Ohio Management Unit 1 Interagency age 1 arithmetic Ohilla
Ontario Management Unit 1 Interagency age 1 arithmetic ontilla
Ontario-Ohio pooled Management Unit 1 Interagency age 1 arithmetic indexwbla
Ohio Management Unit 2 summer age 0 arithmetic block depth sirate bohmu2s0z
Ohio Management Unit 2 fall age 0 arithmetic block depth strata bohmu2{0a
Ohio Management Unit 3 summer age 0 arithmetic block depth strata bohmu3s0a
Ohio Management Unit 3 fall age 0 arithmetic block depth strata bohmu3{0a
Ohio Management Unit 2 summer age 1 arithmetic block depth strata bohmu2sla
Ohio Management Unit 2 fall age 1 arithmetic block depth strata bohmu2fla
Ohio Management Unit 3 summer age 1 arithmetic block depth strata bohmu3sla
Ohio Management Unit 3 fall age 1 arithmetic block depth strata bohmu3fia
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Appendix C. An Alternative Assessment of the Yeliow Perch 1995 Cohort

The YPTG, STC and LEC discussed the issue of assessment of the strength of
the 1995 vear class of yellow perch in Unit 1. Unit 2 and Unit 3. Documentation

and statistical analysis are presented 1n accompanying text, table and figures.

i. In 1996, from agency trawl regressions, the 1995 cohort was predicted to be
16.426, 22.427, and 4.136 milhon fish for Unit 1. Unit 2 and Unit 3 respectively.

After the95 year class appeared in the fishery in 1997, CAGEAN estimated
the age 2 population to be 2.924, 9.988, and 5.975 million fish for Unit 1, Unit 2, and
Unit 3, respectively. The esumations are much less than predicted from trawl index
regression models of recruitment for Unit 1 and Unit 2. When the 1998 CAGEAN
estimate is plotted on graphs with trawl indices (combined interagency) it shows up
as being an outlier. When the 1997 data are included, the interagency regression 1€
no longer significant. CAGEAN age 2 estimates are known to be less precise; after
the cohort has been in the fishery, the accuracy of the cohort estimate at age 2
improves as more fishing history develops. For these reasons, the most recent
CAGEAN age 2 estimates have not been used in regressions 1o project 2-year-old

abundance.

2. Index fishing surveys have been used in the past to develop recruitment
forecasts for walleyve and perch.

In 1998, we are in a umque position of having a time series of index fishing
data for age 2 yellow perch that we can calibrate as an estimator of year class
strength by regression of CAGEAN age 2 estimates on the index fishery CPUE.
These data are related according to the catch equation:

Catch=N*g *E,

where N = population size, q = catchability and E = effort, organized as

N = Catch/(g*E) or N = (1/g)* C/E

where C/E = catch per effort for age 2 fish (as geometric mean) from the

Partnership index surveys,

and N = CAGEAN estimates of age 2 cohort size.




Appendix E: Legend (continued). Lakewiae trawl indices and codes used in Appendix k

Geometric Traw] Series

Abbreviation

USGE Management Unit 1 summer age 0 geometric

USGS Management Unit 1 fall age 0 geometric

Ontaric Management Unit ] summer age 0 geometric

New York Management Unit 4 fall age O geometric

Ohio Management Unit 1 summer age 0 geometric

Ohio Management Unit 2 summer age 0 geometric

Ohio Management Unit 3 summer age 0 geometric

Ohic Management Unit 1 fall age 0 geometric

Ohio Management Unit 2 fall age 0 geometric

Ohio Management Unit 3 fall age 0 geometric

Fennsvlvania Management Unit 3 fall age 0 geometric

Outer Long Point Bay Mangement Unit 4 age 0 geometric

Inner Long Point Bay Mangement Unit 4 age 0 geometnic

Outer Long Point Bay Mangement Unit 4 age 0 geometric

Inner Long Point Bay Mangement Unit 4 age 0 geometric

USGS Management Unit 1 summer age 1 geometric

USGS Management Unit 1 fall age 1 geometric

Ontario Management Unit 1 summer age 1 geometric

New York Management Unit 4 fall age 1 geometric

Ohio Management Unit 1 summer age 1 geometric

Ohio Management Unit 2 summer age 1 geometric

Ohio Management Unit 3 summer age 1 geometric

Ohio Management Unit 1 fall age 1 geometric

Ohio Management Unit 2 fall age 1 geometric

Ohio Management Unit 3 fall age 1 geometric

Ohio Management Unit 2 summer age 0 geometric block depth strata
Ohio Management Unit 2 fall age 0 geometric block depth strats
Ohio Management Unit 3 summer age 0 geometric block depth strata
Ohio Management Unit 3 fall age O geometric block depth strata
Ohio Management Unit 2 summer age 1 geometric block depth strata
Ohio Management Unit 2 fall age 1 geometric block depth straia
Ohio Management Unit 3 summer age 1 geometric block depth strata
Ohio Management Unit 3 fall age 1 geometric block depth straia
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< Relationships between Partnership indices and CAGEAN age 2 population
estimates

The relationship between Fartnership index fishing values for age 2 vellow
perch and CAGEAN estimates of 2-vear-old yellow perch was examined by least
squares regression. The geometric mean catch of age 2 perch per bottom set ifrom
the western basin index was compared to CAGEAN population estimates (long run
series) of Z-year-olds for Unit 1 from 1990-1996. The same comparison was done for
the west-central bagin index and Unit 2 while the east-central basin index was
compared to CAGEAN estimates for Unit 8 from 1989 to 1995 (the study was not
done in 1996). This process was repeated, using the geometric mean CPUELs,
geometric mean CPUEs fitted through the origin, and arithmetic mean catch per set
(canned & bottom;.

There was a strong correlation between the geometric mean catch (numbers)
per bottom set and the CAGEAN (long run) esumates for age 2 vellow perch for the
western basin/Unit 1 (r*=0.98. P=0.00003) and the west-central basin/Unit £
(r2=0.93, P=0.0004). The relationship between the age 2 index from the east-central
basin and Unit 3 CAGEAN estimates was not as strong (r2=0.40, P=0.125).

Confidence intervals for predictions from regressions are closest near the
data means, and become wider moving away {rom the meane. The estimate of
recruitment of the age £ cohort in Unit 1 1s made using an index that is near the
middle of the regression model, and is estimated at 14.555 million age 2 vellow
perch (Figure C-1). The estimate for Unit 2 is made from an index value that is
larger than any used in the regression. lf the regression was refitted as a
curvilinear model, it likely shows asymptotic behavior approximating a cohort size of
95.30 million age 2 yellow perch (Figure C-2). We have used curvilinear fitting
instead of linear because they tend to give more conservative estimates and have
used the midpoint of this range as a cohort estimate. The estimate for Unit 3 is
made from an index of 71.9 that is much outside the range of the data (maximum ~
32). In addition, the data show indication of an asymptotic relationship, such that

the cohort size may be leveling off around 8.0 million fish (Figure C-3).

We can ihen Lake these mew catculated-vatuesfor 1995 cohorte in Units 1-3

and input them into our spreadsheet tables of population abundance and biomass




for 1997, and project an alternate scenario for the 1998 popuiation in the vield per
recruit spreadsheet tabie. We have provided Tables 6C and 7C to present this
scenario’s information that would parallel Tables 6 and 7 in the main body of the
report. In Table 7C, we have used age 2 selectivity values of the previous year (as is
the typical procedure) because they represent a value in the range of current trends
and also are in the range of expected selectivity values when a particularly strong,
dominating year class is entering the fishery. We have also calculated new RAH

ranges based on this information and they have been presented as Table 8C.




Figure C-1 CAGEAN AGE 2 POPULATION VS PARTNERSHIP DATA
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Projectuun of the 1898 Lahe Eoie yellow perch populabion Stuck sicd estnnintes e detived How CAGEAN®

1998 ayge 2 estunates are derived Hrom
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regressivus ol CAGEAN age 2 ubundance aguinst YOY aud yearling wawl indices CV is cuetlicient of variation in stuck size for the last year of CAGEAN runs.
* The age 2 cohorts in 1997 parameters for Units 1-3 are estimated from Partuership gill net regressivns
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Luble 10 Boronaad halvest ol Lake Ko yellow peich tur 1Yus The capluitiativi rale 13 dedived flui optimul yield policy, and the stuck size estilnales are flrowm
CAGEAN and trawl regressions. Stuck size and catch in numbers are i nillions of fish. Catch weight is presented in millions of kilograms and yJounds
Ape 3s in Units 123 are projected from age 2 cohorts estimated frum Partnership gull net regressions.
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Tuble 8¢, Lauke Erie yellow perch harvest estunuates tor 1998 All esuinutes are based v CAUEAN outputs, the
Partnership gill net regression tfor 1997 age 2s in Uuits 1-3, and the Fopt) tishing strategy. The model
estimates the 1996 year class recruiting intu the tishery 1 1998 by parametric regression (Regression Model).
Harvest and "TAC from 1997 is included for compurutive purposes.

19938 Yield (Millivus of Pounds) 1997 fishery (nil lbs.)
— RaH

Meun __Min.  Max Hurvest I'al RAH RAH Runge
Ui 1 26 1.7 3.5 2274 24 1.9 14-24
Uit 2 3.3 25 4.1 2.906 3.6 2.9 22-3.6
Uuiwe 3 12 0.5 1.8 1.072 12 1.1 065-16
Uuii 4 V10 v U5 .14 B vo42 vz 0.2 0.1-0.3
Total 7.2 4.8 9.0 U 2Y4 7.4 6.1 4.2-19

1998 Yield (Millivus of Kilograms)
RAH

Mcan Min _ Mux.
a1 12 0.3 1.6
Ui 2 1b 12 LY
Uuit 3 ub (Y4 (VR
Uit +4 U4 Vuz 0.u6
Toutal 3.3 2.2 4.3




