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Introduction

From April 2006 through March 2007, the Yellow Perch Task Group (YPTG) addressed the

following charges:

1. Maintain centralized time series of data required for population models and
assessments including:
a) Fishery harvest, effort, age composition and biological parameters
b)  Survey indices of juvenile and adult abundance, size at age and biological
parameters.
c¢) Examine methods of expressing juvenile indices;i.e. area-based trawl catch

rates (catch/ha).
d) Standardize approaches within YPTG and between YPTG/WTG including q

blocks, and selectivity methods.

2. Support a sustainable harvest policy by:
a) Examining exploitation strategies
b) Recommending an allowable harvest for 2007 for each managemen unit
c)  Supporting decision/risk analysis strategies for yellow perch management

3. Prepare a Lake Erie Yellow Perch Management Plan as a companion document to the
Walleye Management Plan.

4. Continue to explore the special stock assessment issues for the estern basin (MU4)
yellow perch resource. Maintain assessment approaches capable of detecting
discrete stocks. Develop a MU4 harvest policy that recognizes these special
considerations.

5. Review different methods for calculation of lambdas for use in catch-at-age analyses;
implement the most scientifically defensible method for weighting data sources used
in analyses.

Charge 1: 2006 Fisheries Review and Population Dynamics

The lakewide total allowable catch (TAC) in 2006 was 16.480 million pounds. This
allocation represented a 12% increase from a TAC of 14.770 million pounds in 208. For yellow
perch assessment and allocation, Lake Erie is partitioned into four Management Units (Units, or
MUs; Figure 1.1). The 2006 allocation by management unit was 3.7, 7.026, 6.045 and 0.352
million pounds for Units 1 through 4, respectively. The lakewide harvest of yellow perch in 2006
was 11.104 million pounds; this wasthe highest observed since 1990 and a 14.5% increase
from the 2005 harvest of 9.700 million pounds. Harvest by managementunit was 2.4, 4.5, 3.8

and 0.3 million pounds for Units 1 through 4, respectively (Table 1.1). The portion of TAC
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harvested was 80%, 64%, 63% and 95% in MUs 1 through 4, respectively. In 2006, Ontario
harvested 8.1 million pounds, followed by Ohio (2.7 million Ibs.), Pennsylvania (163 thousand
Ibs.), Michigan (63 thousand Ibs.) and New York (48 thousand Ibs.).

Ontario fishers harvested most of their allocation in MU1 (99% ) and MU3 (98%) and
exceeded their allocations in MU2 (D1%) and MU4 (115%). Ontario exceeded the MU4 quota
due to a discrepancy between Ontario quota zone delineation and LEC management unit
divisions. Overagesin other MUs by Ontario commercial fisherscan be explained by
adjustments for ice allowance. Ohio fishers attained 70% of their quota in the western basin
(MU1), 35% in the west central basin (MU2) and 14% in the east central basin (MU3). Michigan
anglers in MUL attained one-quarter of their quota (25%). Pennsylvaniafisheries achieved a
minor fraction of their quota in MU3 (15%), but did attain 94% of their quota in MU4. New York
fisheries attained 50% of their quota i n MU4.

Ontario’s portion of the lakewide yellow perch harvest increased to 73% in 2006 from
63% in 2005 (Table 1.1). This increasewas attributed to a strong performance of Ontario
fisheries inMU2 and MU3 and to a smaller extent in MU4. Ohio’s proportion of lakewide harvest
was 24% in 2006, down from 34% in 2005. Severe flooding in MU2 and MU3 in Ohio during the
summer affected marinas, ramps and nearshore fishing effort and performance. Harvest in
Michigan, Pennsylvania and New York jurisdictions represented.5% of the lakewide harvest
combined in 2006.

Harvest, fishing effort, and fishery harvest rates are summarized for the time period
1996-2006 by management unit, year, agency, and gear type in Tables 1.2 to 1.5. Trends over
a longer time series (1975-2006) are depicted graphically for harvest (Figure 1.2), fishing effort
(Figure 1.3), and harvest rates (Figure 1.4) by management unit and gear type. The spatial
distributions in 2006 of harvest (all gears) and effort by gear type are presented in Figures 15
through 1.8.

Ontario’s yellow perch harvest from large mesh (3 inches or greater) gill nets in 2006
ranged from 3% to 5% of the gill net harvest in MUs 1-3 but was negligible in MU4 (<1%).
Harvest, effort and catch per unit effort from a) standard yellow perch effort (<3 inch stretched
mesh) and b) larger mesh sizes, are distinguished in Tables 1.2 to 1.5. Harvest from targeted
small mesh gill nets declined 10% in MU1 but increased elsewhere: 22% in MU2, two-fold in
MUS, and 17% in MU4. Harvest from small mesh gill netsis the highest seen since 199 in
MU2, highestin the YPTG time seriesn MU3, and highest since 1990 in MU4. Targeted gill net
effort was similar to 2005 in MU1 (<0.5% ), increased 20% in MU2, increased slightly over two-
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fold in MU3,and 29% in MU4. Gill net effort remained lower in 2006 compared to the 1990’s
and earlier decades (Figure 13). Targeted gill net harvest rates increased slightly (1%) in 2006
compared to 2005 in MU2, but decreased 10% in MU1, 8% in MU3, and 9% in MU4.

In 2006, sport harvest in U.S. waters increased in MU1 (34%) and MU4 (9%), and
decreased inMU2 (5%) and MU3 @7%) from 2005. U.S. angling effort decreasedin 2006 from
2005 across allMUs (MU1 (12%), MU2 (36%), MU3 (54%) and MU4 (28%)). The sport harvest
of yellow perch from Ontario waters is assessed periodicallyand was not assessed in 2006
Angling harvest rates are expressed as kg harvestedper angler hour graphically for pooled
jurisdictions (Figure 1.4), while harvest rates for jurisdictions are expressed as humbe of fish
harvested per angler hour for those anglers seeking yellow perch(Tables 1.2-1.5). Sport
harvest rates increased lakewide from 2005 in kg/hr by 25%, 32%, 17% and 33% in MUs 1
through 4, respectively. When sport harvest rates are expressed as fish/hr, harvest rates
remained unchanged in Michigan (MU1) and New York (MU4), buincreased marginally in Ohio
(MU3) and by approximately 1 fish/hr in Units 1 and 2 in Ohio and Units 3 and 4 in Pennsylvania
waters.

Harvest from commercial trap nets in 2006 decreased 34% in MU1 and 36% in MU2 but
increased55% and 22% from 2005 in Units 3 and 4, respectively. Trap net effort (lifts) in 2006
decreased in MU1 (10%), MU2 (17%), and MU3 (7%), but increased 16% (second highest effort
in the last decade) in MU4compared to 2005. Ohio trap nets continued fishing in 2006 after re-
entering the MU3 fishery in 2005 following three years of absence. Trap net harvest rates
decreased in MU1 (27%) and MU2 (23%), but increased in MU3 66%) and MU4 (5%) from
2005.

Ontario uses a commercial ice allowance policyimplemented in 2002, by which 3.3% is
subtracted from commercial landed weight. This step was taken so that ice was notdebited
towards fishers’ quotas. Ontario’s landed weights in the YPTG report have not been adjusted to
account for ice content. Ontario’s reported yellow perch harvestin tables and figuresis
represented exclusively by the commercial gillnet fishery. Reported sport harvests for Michigan,
Ohio, Pennsylvania and New Yorkare based on creel survey estimates Ohio, Pennsylvania, and
New York trap net harvest and effort are based on daily landedcatch reports. Additional fishery

documentation is available in annual agency reports.



Age Composition and Growth

The yellow perch harvest in2006 consisted mostly of the 2003 (age 3) and 2001 (age 5)
year clasesin MUs 1 to 3 while the 2003 (age 3), 2001 (age 5), and older year classes(1999,
1998 and earlier) were more dominant in the MU4 harvest (Table 1.6). The strong 2003 year
class (age3) was a major contributor to all fisheries across all MUs however, the 2001 (age 5)
year class wasa more dominant component of the trap net fishery. Overall, the 2003 (62%)
and 2001 (24%) year classes accounted for the majority (86%) of the lakewide harvest. Age-2
and age-4 yellow perch (2000 and 2002 year classes) were not prominent in any fisheries,
although the 2002 year classdid represent a larger proportion (15%) of harvest in MU4 than in
the other MUs.

Yellow perch growth differs among life stages and between basinsas illustrated by
trends in length-at-age (Figure 1.9). A wealth of yellow perch growth data exists among Lake
Erie agencies. For simplicity, Figure 1.9 is comprisedf young-of-the -year data from summer
and fall interagency trawls, while data for age 1 and successive ages to age 4are from Ontario
Partnership gill net surveys (MUs 1 and 4) and Ohio fall trawls (MUs 2 and 3). Size-at-age time
seriesresults describe relatively stable length-at-age for ages 0-4 across management units.
However, there are some recent trends in declining growth in age 3 (since 2003 n MU3), age 2
and age 4 (since 2003 in MUs 1,2, and 3, and since 2004 in MU4) Condition factors (K) of age
1, 2 and 4 yellow perch appears to be declining in MU1 (Figure 1.10). Condition of age O fish
has declined in 2004 in MU3, however, condition ofages 3 and 4 yellow perch had increased. In
MU4, condition of age 1, 2 and 3 fish appears to be declining since 2004, however, condition of
age O fish has improved. In MU2 there does not appear to be any trends in change of fish
condition. In 2006, for the second consecutive year, growth of YOY yellow perch appeared
elevated in the western basin, but declined MUs3 and 4 (Figure 1.9). Reduced length-at-age
and weight-at-age trends are also being exhibitedacross several ages and MUs.Though no
long term trends in growth are apparent, growth rates do appear to be declining in the 2000’s
(Figures 1.9 and 1.10).

The task group continues to update yellow perch growth data in: (1) weight-at-age
values recorded annually in the harvest and (2) length and weght-at-age values taken from
interagency trawl and gill net surveys. These values are applied in the calculation of population
biomass and the forecasting of harvest in the approaching year. These weight-at-age declines

are not only expressed as a measue of growth, but they also factor in to a decline in the overall



population biomass and subsequent (lower) determinations of recommended allowable harvest

(RAH) calculated weight-at-age in the harvest.

ADMB Catch - at-Age Analysis 200 7

Population sizefor each management unit was estimated by catch-at-age analysisusing
the Auto Differentiation Model Builder computer program (ADMB) with the Ontario Commercial
Selectivity Index (CSI) versionthat incorporates commercial gill net catchability coefficients
based on the seasonaldistribution of harvest and relative catch rates. The approach was
unchanged from the last several years' methodology with 2006 data appended to the time
series. Estimates of population size biomass and parameters such as survial and exploitation
rates are presented by management unit for 1990-2006 in Table 1.7 and graphically for 1975-
2006 in Figures 1.11-1.14. Mean weight-at-age from surveys was applied to abundance
estimates to generate population biomass estimates(Table 1.8 and Figure 1.12). Population
estimates are critical to monitoring the status of stocks and determining allowable harvest.

Abundance estimates should be interpreted with several caveats. Inclusion of
abundance estimates from 1975 to 2006 implies that the time series are continuous. Lack of
data continuity weakens the validity of this assumption. Survey data from multiple agencies are
represented only in the latter part of the time series (since the late 1980s), while methods of
fishery data collection have also varied. Some nodel parameters are constrained to constants,
such as natural mortality, catchability and selectivity blocks. This technique lessers our ability to
directly compare abundance levels over three decades. In addition, commercial gill net
selectivity was estimated independentlyin the latter part of the time series using gill net
selectivity curves derived from index gillnet data by the method of Helser (1998), involving back
calculation of length-at-age and weightings based on the monthly distribution of harvest-at-age.
With catch-at-age analysis, the most recent yeafs data estimates inherently have the wid est
error bounds. This is to be expected for cohorts that remain at-large in the population.

Population estimates are derivedby minimizing an objective function weighted by data
sourcesincluding fishery effort, fishery catch, and survey catch rates. The weightings (or
lambdas) of effort data are calculated by the ratio of variance of observed log-catch to log-effort
(Quinn and Deriso, 1999). Weightings of fishery catch and survey catch rates are solved
iteratively until convergence occurs; until lambdas remain relatively constant (they don’t change
within a factor of 0.1). While lambdas within similar parameter groups (/.e. effort, catch and

surveys) are solved andweighted unequally, the groups themselves are given equal weight.
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Data weightings are presented in AppendixA, Table 1. In order to address this lambda
calculation processfully, a new charge was undertaken in 2006 to derive the most scientifically

defensible modellambdas. See section below under “Charge 5: Lambda Review

Recruitment Estimator for Incoming Age 2 Yellow Perch

Age-2 yellow perch recruitment in 2007 was predicted by linear regression of juvenile
yellow perch trawl indices against catchat-age analysis estimates of twoyear-old abundance in
each management unit Age-2 yellow perch recruitment in 2007 was calculated using the mean
of values predicted from the indices that correlate well (F<0.01, r >>0.50) with age -2 abundance
estimates (Appendix A, Table 2). Data from trawl index series for the time period examined are
presented in Appendix A, Table 3 (geometric means) and Appendix A, Table 4 (arithmetic
means), while a key that summarizes abbreviations used for the trawl series is presented as a
legend in AppendixA.

Estimates of age-2 yellow perch recruitment for 2007 (the 2005 year class)were below
averagein Management Units 1, 2, and 4, and only slightly above average inMU3 (Table 1.7,
Appendix A, Table 2). The 2005 year classis expected to contribute minimally to fisheries in
2007. This marks the third time in the last four years that age -2 yellow perch recruitment is
near or below the levels of poor recruitment portrayed in the early 1990's (1990-1994). Early
1990’s recruitment resulted in minimal stock sizes that were, in many cases 25% of the
magnitude of yellow perch stocks from the late 1990’s and early 2000's In the event of
continued poor recruitment, the risk of attaining reference levels of low abundance observed

1993-1994 increases.

200 7 Population Size Projection

Stock size estimates for 207 (ages 3 and older) were projected from catch-at-age
analysis estimates of 2006 population size and age specific survival rates in 2006 (Table 1.8).
Projected age-2 yellow perch recruitment from the 2005 year class (method described above)
was added to the 2007 population estimate for older fish in each unit, producing the total
standing stock in 2007 (Table 1.8). Standard errors and rangesfor estimates are provided for
each age in 2005, and following estimated survival (from ADMB), for 2007. Descriptions of min,
mean, and max population estimates refer to the estimates minus or plus one age-specific
standard error.

Stock size estimatesprojected for 2007 were lower due primarily to mortality exerted on
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the 2003 year class(Table 1.7 and Figure 1.11). Due to the weaker 2005 year dass, which was
preceded by a weak 2004 year classestimated abundances of ages 2+ yellow perch in 2007 are
at 59%, 74%, and 77% of 2006 abundances across management units1-3, respectively, while
MU4 is projected to be 89% of the 2006 abundance. Abundance projections for 2007 were 23,
57, 66 and 9 million age 2 and older yellow perch in Management Units 1 through 4,
respectively. Estimates of abundance for age-3-and-older yellow perch in 2007 are sizably lower
compared to the 2006 estimates in MUs 13: down 49%, 43%, and 42%, respectively. MW
estimates of age-3-and-older yellow perch are 24% lower for 2007 compared to 2006. Age-3-
and-older yellow perch abundance in 2007 is projected to be 18, 41, 45, and 6 million fish in
Units 1 through 4, respectively.

As a function of population estimates and mean weight-at-age from surveys, biomass
estimates were among the highest in the time series in 2005 (Figure 1.12). Total biomass
estimates of age-2-and-older yellow perch for 2007 have declined for the second consecutive
year (Figure 1.12). Total biomass in 2007 is estimated to decrease moderately from 2006 values
in MU1 (39%), MU2 (19%), MU3 (19%) and MU4 (12%). The biomass estimates for 2007 are
well below the historic (1975-2006) mean in MU1 (54% of the mean value), and above historic
means in MU2 (13%), MU3 (93%), and MU4 (90%) . The strong 2003 year class @t age 4) is
expected to represent the largest fraction of total biomass in 2007 in MU1 (58%), MU2 (56%),
MU3 (54%), and MU4 (37%; Table 1.8).

Egtimate s of yellow perch survival for ages 3 and older in 2005 were 38%, 41%, 57%
and 59% in MU1, 2, 3 and 4, respectively (Figure 1.13). In 200 6, estimated survival rates (ages
3+) were 43%, 52%, 51% and 58% in Units 1 through 4 (Table 1.8). As expected, survival
rates were higher for fish ages 2 and older than ages 3 and older, since new recruits are less
vulnerable to fishing mortality. Albeit with annual fluctuations, estimated survival has improved
gradually in all management units since early to mid 1990s.

Estimated exploitation rates in 2005 were 36%, 32%, 12% and 9% in Management Units
1-4, respectively, for ages 3 and older. Exploitation rates for 2006 were estimated at 30%,

18%, 20% and 12% for yellow perch ages 3 and older across the MUs(Figure 1.14).
Exploitation rates of yellow perch ages2 and older are slightly lower since new recruits are less

vulnerable to fishing.



Yellow Perch Genetics

In 2007, the YPTGis supporting an examination of morphological measures to assess
stock structure with Dr. Patrick M. Kocovsky of the U.S. Geological SurveylLake Erie Biological
Station. Whole-body morphology has been used successfully to identify stock structure of lake
herring ( Coregonus arted) in Lake Superior (Hoff 2004) and orange roughy (Hoplostethus
atlanticus) in Australian waters (Elliott et al. 1995), and to discriminate between fall and spring
runs of Chinook salmon (Oncorhynchus tshawytschg Tiffan et al. 2000). An advantage of
morphological measurements for stock identification is that whole-body morphology is a
reflection of both the genetic composition of fishes (i.e., the genes that control morphology) and
the conditions in which a species lives; thus, morphology integrates genetics and the
environment. Accordingly, the genetics analyses and morphometric analyses will complement
each other and provide a more holistic assessment of stock structure in Lake Erie.

In recent years, tissue collection has become an annual endeavor by the YPTG withthe
expectation that genetic research wil expand our understanding of yellow perch stock structure
and assist in defining management unit delineation. The latest genetic analyses completed with
YPTG samples have been summarized bthe University of Toledo’s Osvaldo J. Sepulveda Villetin
a progress report to the Yellow Perch Task Group (Sepulveda Villet 2007) His results from
mitochondrial DNA analysis iow that most variation is across individual spawning sites rather
than generic basinwide differences. The most significant differences werebetween widely
separated spawning sites across basins with the greatest distance between them. The use of
microsatellite loci increased the resolution of the analysis; resulting in many significant
differences. Strong cluster assignment was found for eagern basin (Dunkirk/Long Point)
spawning sites and central basin sites (Vermilion/Lorain), but no cohesive cluster was found for
western basin sites (i.e. many contributors over a wide area). Ongoing tissue collections from
spawning concentrations shouldcontinue to assemble adiverse database representing a
thorough stock library for Lake Erie yellow perch. The YPTG will to continue toprovide support

for genetic stock discrimination research initiatives, as requested.

Charge 2: Harvest Strategy and R AH
Harvest Strategy Methodology

In 2007, fishing rates applied in 2006 (F,qq5) are presented for MUs 1-4 in Tables 2.1.1-

2.1.4 and in Table 2.2.1 summarizedfor all management units. These rates are the same as k1
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fishing rates presented in the 2005 YPTG report for Units 1, 2, 3 and 4. In 2004, ki values
were derived based on the ratio of average yieldto average recruitment plotted against fishing
rates in simulations that assumed gamma stockrecruitment functions based on 1975-2003 stock
and recritment estimates. Fo1 was determined from the fishing rate at which the slope was
10% of the initial slope of the curve. This approach does notassumeknife-edge recruitment.
Parameters includemean weight-at-age from harvest (recent two-year mean), age-specific
selectivities (recent two-year mean) from catch-at-age analyss weighted by sharing formula
along with survey maturity data for the spawning stock. The simulation assumes that the
targeted fishing rates will be realized for all gear types. Simulation methodology and risk

assessment is described below.

Stock - Recruitment Simulation

This simulation approach, documented in YPTG2004, remains the same with the
exception that the time series used for the stock-recruitment relationship is shorter (1982-2005).
The time series was shortened as the task group believe that conditions during the 1970s were
more favorable for supporting recruitment compared to the period after in which municipal
phosphorus loading targetswere achieved (Dolan 1993). The length of the spawner-recruit
(S/R) time series is relevant for assessingthe risk associated with fishing rates. The length of
time series used this year in the MU3 simulation was 19822004 due to the poor model fit with
the 2005 data. Spawner-recruit relationships were described by gamma functions (Reish et al.
1985 in Quinn et al. 1999) with the recognition that environmental factors exert major influence
on recruitment. The YPTG created population simulations based on gamma stockecruitment
functions, influenced by environmental factors. Environment Factors (EF) were derived from

residuals of the S/R relationship as:

EF = (observed recruitment)/(predicted recruitment)

Two years of recent abundance estimates were used toinitiate simulations. Recruitment
for each year was estimated from the S/R function, and then multiplied by an EF selected
randomly from the observed distribution of residuals (EFs). This process extended over 20 years
and 100 replicates under a broad range of fishing morality rates (F=0 to 2) to produce
measures of risk. Other model parameters included were consistent with ADMB catckat-age

analysis. This process, applied to populations in each management unit, allowed the YPTG to
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quantify risk associated with various fishing rates, while giving consideration to stock-

recruitment patterns and environmental influences experienced by yellow perch during recent
decades in Lake Erie. Biological reference points including spawner biomass (as a fraction of an
unfished population), survival rates, and the probability of attaining low levels of abundance
comparable to 1993-94 were included as outputs. A further refinement since the 2005 YPTG
report included averaging the results of simulations over ten multiple runs. Updated R ;
reference points were derived based on the fishing rate at which the slope equaled 10% of the
initial slope when average yield was plotted against instantaneous fishing mortality rate. Results

are presented for Management Units 1 through 4 in Tables 2.1.1-2.1.4

Harvest Strategies and RAH Determination

Risk levels associated with fishing ratesare based on simulations updated in 2007, and
are presented for MUs 1, 2 3 and 4 (Tables 2.1.1 — 2.1.4). Target fishing rates used for TACsin
2006 (F,qq6) are proposed for 2007 TACs and are presented for Management Units 1 through 4
(Table 2.2.1). Since Charge 5 (lambda review) is not yet complete, Fy1 rates calculated in the
same method as last yearare presented as biological reference pointsin Tables 2.1.1- 2.1.4.

Yellow perch allocation based on lake area of each jurisdiction was applied in 2005 and

2006. Allocation shares by management unit and jurisdiction are:

Allocation by Management Unit and Jurisdiction, 2007:

MU I Ml 8.10% OH 49.60% ONT 42.30%
MU 2 OH 57.50% ONT 42.50%

MU 3 OH 31.93% PA 11.93% ONT 56.14%
MU 4 NY 27.60% PA 17.20% ONT 55.20%

In 2005, an exercise was completed to update the allocation area shares using
geographical information systems (GIS) mapping. This processcleaned up MU lines that fell
across a grid. In 2008, updated area percentages will be implemented as allocation shares

among jurisdictions.
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Charge 3 : Lake Erie Yellow Perch Management Plan

With oversight by the Standing Technical Committee (STC), the YPTG was charged with

preparation of a Lake Erie Yellow Perch Management PlafYPMP)as a companion document to
the recently completed Walleye Management Plan. Completion of this charge was dependent on
resolving Charge 5 (catch-at-age analysis data weighting and definition of lambdas).
Establishing population objectives for the YPMP is dependent on final model configurationand
risk outcomes using endorsed data weighting approaches. The STC has now prepared a plan
outline, and with the YPTGwill be addressing these charges. It is expected to be a significant
endeavor by the YPTG.

Charge 4: Eastern Basin (MU4) Sub  -stock Delineation and Boundaries

Yellow perch in eastern Lake Erie have been treated as a single stock foassessment and
allocation purposes since the 1980s. However, MU4 is notable among Lake Erie’s yellow perch
management units as the area where yellow perch fisheries are more often spatially isolated
within the basin, and yellow perch habitat remains more clearly partitioned by lake bathymetry.
Also, there has been evidence of differing recruitment patterns within various parts of the basin.
Finally, the Myers and Bence (2001)independent review of YPTG stock assessment efforts
identified MU4 as a specialcase where stock definition seemed evident within the basin.
Recently, eastern basin yellow perch stock assessment has been examined as part & thorough
technical review being pursued by the Ontario Ministry of Natural Resources,Status of the Fish
Community and Fisheries in Eastern Lake Erie. Results from the 2002004 East Basin
Rehabilitation Plan— OMNR (2006) At present, this document supports the YPTG’s ongoing
practice of treating the east basin yellow perch resource as one unit,/.e. "MU4", for stock
assessment purposes. Nevertheless, there remains enough evidence for sustocks within MU4
that yellow perch assessments in this area should explore approaches capable of detecting,
describing and managing discrete stocks.

During 2006, some progress was made inthe re-evaluation of MU 4 stock structure.
Two long-term fishery-independent surveys conducted in Management Unit 4 are not currently
used in the ADMBcatch-at-age population model. These two surveys that provide an
opportunity to examine separate trends in yellow perch abundance are: 1) an OMNR Long Point

Bay qill net survey, and 2) a NYSDEC trawl survey for New York’s east basin waters. The survey
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areas of these two assessments occur at opposite corners of the management unit where the
yellow perch resource in each area could reasonably be considered to be isolated from the other
survey. However, results from long term age-2+ yellow perch abundance indices from these
two surveys paralleled each other, and both also closely resembledviU4 yellow perch population
trends independently estimated by the ADMB atch-at-age population model (Figure 4.1).

In particular, each of the three yellow perch stock assessments described a period of
persistent, low yellow perch abundances from 1993 to 1999, followed by a marked increase from
2000 to 2006. The mean abundance of the 19931999 low ebb relative to the subsequent 2000-
2006 increase was measured as afive-fold rebound observed for each of the independent
surveys, and a similarsix-fold increase for the MU4 catch-at-age model. As such, despite
concerns for possible separate stocks within MU4, our preliminary examination using some
additional yellow perch data sources supports the long standing method of assessingeastern
basin yellow perch as a single resource. Nevertheless, inclusion of the OMNR Long Point Bay gill
net series and the New York trawl series as possible new elements of the MU4 yellow perch
information base allows an opportunity to examine the MU4 yellow perch resource independetly
of the catch-at-age model, and develop an overall assessment approach capable of detectingthe
dynamics of discrete stocks. During 2007-2008 the task group expects to formalize any special
assessment and harvest policy considerations for MU4 as @omponent of the Yellow Perch

Management Plan (see Charge 3).

Charge 5: Lambda Review — Data Weighting Factorsin Catch -at-age Analysis

In 2005-06, the YPTG was charged with reviewing the methodology of assigning
weighting factors to data sources in the catch-at-age model. The current weighting
methodology is described in Charge 1 ADMB Catchat-Age Analysis 2007 The Lake Erie
Walleye and Yellow Ferch Task Groups have been working with Dr. James Bence and Travis
Brenden of Michigan State Universitys Quantitative Fisheries Center (QFC) to resolve the lambda
weighting in the ADMB catch-at-age models. Task group members and QFC personnel held a
workshop at the University of Windsor on June 28-29, 2006, to discuss new A weighting
processes. It was decided that A values for fishery catch and survey catch rates should be based
upon how well harvest, effort, and abundance are measured. The data sources were weighted
based upon the observed variability inthe data sources themselves. As such, all A values would

be pre-specified prior to population model runs based on model fitting criteria.
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This process was first applied to the walleye ADMB catckat-age model. It is still being
evaluated in this model, and has not yet been applied to the yellow perch models. However,
task group members have completed preliminary work necessary to address the yellow perch
lambda charge, including calculating coefficients of variation and standard errors for annual
fishery and survey data. Preliminary ADMB program coding has been completed, including
coding for new lambdas, survey selectivity, and full negative log likelihood objective functions.
Itis expected that the new A weighting process will be evaluated within the yellow perch models
during 2007, for use in 2008.
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