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The Yellow Perch Task Group was charged with producing stock size estimates
and recommending allowable harvests for 1989 in each of four management units
(refer to Figure 1 for identification of these units). Agencies contributed
summaries of harvest, fishing effort, age composition and relative abundance to
the Task Group.

Fisheries Review

The reported harvest of yellow perch from Lake Erie in 1988 totaled 6,807 t
(Table 1). The reported harvest was within the 1988 recommended allowable
harvest except in Unit 2 where the reported harvest was 12% greater than
recommended. The 1988 lakewide total harvest was 6% greater than in 1987 with
each agency reporting harvest levels similar to 1987 (Table 2). Ontario
accounted for 79% of the lakewide catch, Ohio 19%, Michigan 1%, Pennsylvania 1%,
and New York <1%. Ontario and Pennsylvania reported their commercial fisheries
were limited to internal agency quota allocations.

Fishing effort (km of gill net) was standardized by the catch rate observed
in Ontario's gill net fishery. In 1988 the lakewide standard fishing effort
decreased 26% from 1987. Significant decreases of 20-50% occurred in all units
except Unit 3 where effort was similar to 1987 (Table 1). Fishing effort was
less than the target effort level in all units. Target effort was defined as a
20% reduction from the 1981 effort level. The 1988 fishing effort was more than
50% below the target level in each unit and.85% below in Unit 4.

Catch rates (kg/km of gill net) increased in all units (Table 1). Catch
rates have not been this high in Units 1 and 2 since 1980 and in Units 3 and 4
since 1970. The 1984 cohort predominated in the catch in all units contributing

51%, 60%, 85% and 86% to the number harvested in Units 1-4, respectively.



Stock Assessment

Age structured stock size was determined for each unit with two catch-at-age
models. The CAGEAN model was selected to represent stock abundance because the
estimates of cohort size for the most recent years are more reliable. Cohort
analysis was used to provide continuity with previous modeling by the YPTG (see
YPTG.1985). Although cohort analysis estimates are reliable for cohorts that
have passed completely through the fishery, the reliability of estimates for
recently recruited cohorts is poor and therefore are not used for stock
projections. Both models employed a conservative estimate for natural mortality
(M=0.22) and assumed that age-4 and older fish were fully vulnerable to
exploitation.

Stock size estimates were totaled for age-2 and older and age-3 and older
fish. Age-2 fish have varied in their percent composition in the harvest but
have been only 1ightly exploited relative to fully vulnerable age groups.
Therefore stock size totals of age-3 and older better represent the portion of
the stock that is vulnerable to fishing.

CAGEAN indicated the 1988 stocks of age-2 and older fish were larger than
predicted in Units 1 and 2 and lower than predicted in Units 3 and 4 (Table 3).
In Unit 1, the estimated stock size was 113.6 million fish which was 29% higher
than projected from last years assessment. The primary cause for the increase was
larger than predicted recruitment from the strong 1986 cohort. In Unit 2, the
estimated stock size was 65.4 million fish. Recruitment from the 1986 cohort was
strong as expected. Estimates of the 1984 and 1985 cohorts were greater than
predicted which resulted in a 26% increase in the stock size estimate. In Unit
3, the estimated stock size was 22.9 million fish which was 35% lower than last
years projection. The estimate of the 1984 cohort was larger than expected but
did not compensate for the apparent lack of recruitment from the 1986 cohort. In
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Unit 4, the stock size estimate of 4.1 million fish was 76% less than the
projection last year. The apparent lack of recruitment from the 1986 cohort the
was ;he primary reason for the decrease although the estimated abundance of all
cohorts was 1§wer.

There is no explanation for the lack of recruitment from the 1986 cohort in
Units 3 and 4. No significant increase in mesh size was reported for the Ontario
gill net fishery which might have accounted for a change in catchability
estimates. However, 1988 agency assessment surveys of adult yellow perch in
Ontario and Pennsylvania indicated that the 1986 cohort comprised 25%-40% of the
adult stock. Nonetheless, stock size estimates will be based upon the

conservative assessment that the 1986 cohort is not strong in Units 3 and 4.

Projected Stock Size and Recommended Allowable Harvest in 1989

Stock size estimates from CAGEAN were projected to 1989 by simulating the
effect of fishing and natural mortality on the 1988 estimated stock size.
Recruitment of the 1987 cohort in 1989 was estimated from various agency trawling
indices of age-0 and age-1 yellow perch. Recommended allowable harvests were
subsequently calculated from the 1989 stock size. Mean age-specific catchability
coefficients and target fishing effort levels to determine exploitation rates.
Harvest in numbers at age was converted to harvest weight by using mean weight at
age in the harvest. Allowable harvests were.also calculated based on the fishing
effort levels associated with maximum yield simulations described as MSY effort
in the YPTG 1985 report. The LEC had stipulated that recommended allowable
harvests be based on the MSY by the year 2000. However due to the success of
management agency actions in reducing fishing effort, MSY fishing effort has
already been reached in each unit except Unit 2 where MSY effort is only 18%

greater than the 1988 observed level.



'Projections of stock size for 1989 indicate significant declines in the
number of age-2 and older in all units except Unit 4 where stock size will be
slightly larger than last year (Table 4). The declines in stock size were
primarily due to low estimates of recruitment for the 1987 cohort. In Unit 4, the
1987 cohort was strong enough to increase the stock size from 1988 levels. The
1987 cohort appears to be equivalent to the very weak 1983 cohort in Units 1 and
2 and about average in Units 3 and 4.

Estimates for age-3 and older stock size decreased from 1988 levels in all
units except Unit 1. In Unit-1, the age-3 and older total increased 9% from 1988
to the highest level observed since 1980. In Unit 2, age-3 and older stock size
decreased by 8% from 1988 but was still higher than most years since 1980. In
Unit 3, the stock size of age-3 and older fish decreased by 60% but remained
higher than most years since 1980. In Unit 4 the stock size of age-3 and older
fish decreased by 48% to the lowest level since 1980.

The 1989 allowable harvests derived from exploitation at target fishing
effort are 4,083 t, 2,609 t, 1315 t, and 258 t in Units 1-4 respectively. In
Units 2-4 the harvests are similar to the 1988 reported harvest because the
decline in stock size is offset by the relatively high target effort level. In
Unit 1, the harvest is larger than observed in 1988 because of the increased
catchability of the strong 1986 cohort as age-3 fish as well as the target effort
level.

Fishing at target effort levels would result in exploitation rates for fully
vulnerable age groups of 65%, 69%, 66%, and 85% in Units 1-4 respectively.
Limiting effort to MSY levels would decrease exploitation rates of fully
vulnerable age groups to 42%, 43%, 49%, and 83% in Units 1-4 respectively.

A summary of the 1989 recommended allowable harvests by agency was based on
the relative percentage of water surface area within each unit (Table 5).
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Recommended allowable harvests based on target effort and allowable harvests
based on MSY effort aré both presented for consideration.

Conclusions and Recommendations

High yellow perch catches and catch rates in 1988 indicated the continued
presence of the strong 1984 cohort and recruitment of a strong 1986 cohort in
Units 1 and 2. Predicted recruitment from the 1987 cohort is expected to be very
poor in Units 1 and 2 and below recent average levels in Units 3 and 4. CAGEAN
assessment in Units 2-4 indicated lower stock sizes in 1989 would support harvest
at 1988 levels only with a return to relatively high target effort levels. In
Unit 1, the 1989 harvest would be considerably higher than in 1988 even without
an increase in effort.

A continuation of the lower exploitation rates associated with reduced
fishing effort observed in recent years should be considered rather than an
intensification of exploitation rates associated with a return to target effort
levels. It is recommended that an analysis of exploitation strategy associated

with a move to long-term maximum or optimum harvests be conducted by 1990.



Table 1. Catch and effort summaries for Lake Erie yellow perch by management unit,

1980-88.
A1l

Year Unit 1 Unit 2 Unit 3 Unit 4 Units
Catch (t)
1980 3,323 4,052 708 387 8,470
1981 2,138 2,387 739 441 5,705
1982 2,001 2,518 768 334 5,621
1983 701 1,724 555 216 3,196
1984 1,846 2,495 542 467 5,320
1985 1,845 2,435 456 216 4,952
1986 2,217 2,578 1,191 163 6,149
1987 2,185 2,856 1,080 289 6,410
1988 2,367 2,729 1,448 263 6,807
1988 RAH* 3,322 2,432 2,184 577 8,515
1960-88° 2,486 3,467 1,384 490 7,759
Standard Effort< (kms x 103)
1980 39.4 34.6 22.8 16.8 113.6
1981 44 .4 42.5 24.4 23.7 135.1
1982 55.6 49.5 21.0 19.3 145.3
1983 26.7 53.8 19.7 15.8 116.0
1984 41.7 51.6 16.5 24.7 134.4
1985 23.9 39.4 13.5 12.6 89.4
1986 34.2 34.4 15.0 11.6 95.1
1987 25.5 23.7 7.9 5.4 62.5
1988 16.6 18.8 8.3 2.8 46.5
Target® 35.5 34.0 19.5 19.0 108.0
1960-88 29.4 34.0 18.9 14.6 94.9
Catch Rates (kgs/km)
1980 84.3 117.2 31.0 23.0 74.5
1981 48.2 56.1 30.2 18.6 42.2
1982 36.0 50.9 36.6 17.3 38.7
1983 26.3 32.1 "28.1 13.6 27.5
1984 43.6 48.4 32.9 18.9 39.6
1985 71.3 63.9 30.5 16.0 54.1
1986 64.9 74.9 79.6 14.1 64.6
1987 85.7 120.5 136.7 53.5 102.6
1988 142.6 145.2 174 .5 93.9  146.4
1960-88 96.5 110.6 80.5 38.4 90.7

21988 recommended allowable harvest (RAH) based on 1988 CAGEAN projections and target
fishing effort.

PlLong-term observed values from 1960-88 except in Unit 4 which includes 1964-88.

<Standard effort is calculated in terms of Ontario small mesh gill nets (see YPTG
report, 1985).

9Target effort is 20% less than the effort observed in 1981.
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Yellow perch stock size estimates (millions) derived from CAGEAN model by management

unit, Lake Erie 1980-1988.

UNIT

Table 3.
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