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Section 8
OTHER FLATFISH
by
Paul D. Spencer, Gary E. Walters, and Thomas K. Wilderbuer

Executive Summary
The following changes have been made to this assessment relative to the November 1998 SAFE:

Changes in the input data

1) 1999 totd catch and discards through 2 October, 1999; catch was partitioned among species according
the proportions observed in the 1998 hauls sampled by NMFS observers.

2) 1999 trawl survey biomass estimate and standard error for Alaska plaice, and 1999 trawl survey
biomass estimates of miscellaneous flatfish. =

3) 1998 age compostion of the survey abundance for Alaska plaice.

4) Edtimate of the retained and discarded portions of the 1998 catch.

Changes to assessment methodology

1) Change in the implementation software for the Alaska plaice assessment from the stock synthesis
model to the Stock Assessment Model (SAM), which was developed with AD Modelbuilder.

2) Use of F;s4 as the ovefishing fishing rate, in accordance with Amendment 56 of the fishery
management plan for the groundfish fishery of the Bering SealAleutian Idands.

3) Baranov's catch eguation was used to estimate ABC and OFL for the miscellaneous species.

Model results (Alaska plaice)

1) Estimated 2+ total biomass for 1999 is 758,894 t.

2) Projected femae spawning biomass for 2000 is 186,380 t.

4) Recommended ABC for 2000 is 101,9 13 t based on an Fag (0.28) harvest level.
5) 1999 overfishing level is 122,659 t based on a Fisy (0.35) harvest level.



The following summarizes our

conservation measures.

Alaska plaice
ABC
Overfishing
Fagc

Fov«ﬁshing

“Miscellaneous’ species

Exploitable biomass (as
estimated from NMFS
groundfish survey)

ABC

Overfishing

FABC

Foverﬁshi.ng

1998 Assessment
recommendations
for the 1999 harvest

142,500 t
230,900 t
Fo_4o = 0.29
Fo_30 =0.47

73,900 t
11,800 t
17,000 t
Fo,4o =0.16
Fo3 = 023
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1999 Assessment
recommendations

recommendations for Alaska plaice and other flatfish fisheries

for the 2000 harvest

101,913 t
122,659 t
Fo_40 =0.28
F 035 — 0.35

69,730 t
15,506 t
18,772 t
Fo_4.o =0.28
Fo_35 =0.35

[—r—
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I ntroduction

The other flatfish Soecies complex has been managed as a unit and is currently made up of the flatfish
Species listed in Table 1. Prior to 1995, flathead sole (Hippoglossoides elassodon) wereincluded in this
complex; however, a change in the Bering SealAleutian 1dands directed fishing standards necessitated
that flathead sole be managed separately was subsequently removed from the “other flatfish” management
category.  Alaska plaice (Pleuronectes quadrituberculatus) is the most dominant species of the complex
and comprised 91% of the 1998 catch and 89% of the estimated 1999 trawl survey biomass. Thus, the
primary focus of this chapter is the quantitative assessment of Alaska plaice.

The digribution of most species in the “other flafish” category is mainly on the Eastern Bering Sea
continental shelf, with only smal amounts found in the Aleutian Idands region. In particular, the summer
digribution of Alaska plaice is generdly confined to depths < 110 m, with larger fish predominately in
deep waters and smaller juveniles (<20 cm) in shallow coasta weters (Zhang et d., 1998). The Alaska
plaice didribution overlaps with rock sole (Lepidopsetta bilineata) and yellowfin sole (Limanda aspera),
but the center of the didtribution is north of these two Species.

Catch History

Catches of these species, including flathead solesincreased from about 25000 t in the 1960s to a peak of
52,000 t in 1971. At least part of this apparent increase was due to better species identification and
reporting of catches in the 1970s. Because of the overlap of the Alaska plaice digtribution with that of
yellowfin sole, much of the Alaska plaice catch during the 1960s was likely caught as bycatch in the
yellowfin solefishery (Zhang et ., 1998). After 1971, catches of the “other flaffish” category declined
to less than 20,000 t in the mid-1970s. Besdes Alaska plaice, the caich compostion of the other flatfish
category in recent years has been composed primay of starry flounder, rex sole, and butter sole (Table 2);
these estimates were obtained by applying the species proportions obtained from observer sampling to the
total “other flatfish™ group. The first year of joint venture processing (JVP), 1988, produced the largest
catch of Alaska plaice since 1963 (Zhang et d., 1998). With the cessation of joint venture fishing
operdtions in 199 1, the other flatfish caich is now harvested exclusively by domestic vessels. Caich data
from 1980-89 by its component fisheries JVP, non-U.S., and domestic) are available in Wilderbuer and
Walters (1990). The catch locations by quarter for 1998 of “other flatfish” hauls (defined as hauls where
flatfish compose more than 50% of the catch biomass and where other flatfish is the largest component of
the flatfish catch) is shown in the Appendix.

Since implementation of the Magnuson Fishery Conservation and Management Act (MFCMA) in 1977,
the “ other flatfish” complex has been lightly fished. This trend continued in 1999, with the catch through
2 October totaing only 11% of the 1999 totd alowable catch of 130,900 t. The other flatfish complex is

grouped with the rock sole and flathead sole fisheries in a single prohibited species class (PSC)
classfication, with seasond and tota annua alowances of prohibited bycatch gpplied to the
classfication. In recent years, the “other flatfish” fisher: :as been closed prior to atainment of the TAC
due to the bycatch of hdibut (Table 3).

Subgtantid amounts of flatfish in the “other flatfish” category are discarded overboard in various eastern
Bering Sea target fisheries. Retained and discarded amounts are estimated for recent years using observer
esimates of discard rate applied to the “blend” estimaie of observer and industry reported retained catch

(including flathead sole prior to 1995) (Table 4).
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Data
Fishery Catch and Catch-at-Age Data

This assessment uses fishery catches from 1971 through 2 October, 1999 (Table 2), and estimates of
number caught by age for the years 1971-79, 81-82, 1988, and 1995 (Table 5).

Qurvey Data

Because “other flatfishes’ are usudly taken incidentaly in target fisheries for other species, CPUE from
commercid fisheries is conddered unrdiable information for determining trends in abundance for these
species. It is therefore necessary to use research vessel survey data to assess the condition of these stocks.

Large-scale bottom trawl survey of the Eastern Bering Sea continental shelf have been conducted in 1975
and 1979-1999 by NMFS. Survey estimates of tota biomass and numbers a age are shown in Tables 6
and 7, respectively. It should be recognized that the resultant biomass estimates are point estimates from
an “area-swept” survey. As aresult, they carry the uncertainty inherent in the technique. It is assumed
that the sampling plan covers the didribution of the fish and that al fish in the path of the trawl are
captured. That is, there are no losses due to escape or gains due to gear herding effects. Trawl survey
estimates of Alaska plaice biomass increased dramatically from 1975 through 1982 and have remained at
a high and stable level since (Table 6, Figure 1). The increase from 198 1 to 1982 was substantialy higher
than from the 198 1 survey for a number of bottom-tending species such as flatfishes; for example, the
Increase in biomass was particularly large for Alaska plaice (535,800 to 715,400 t). These higher 1982
estimates may have been due in pat to better bottom contact or greater herding effects of the trawls used
in 1982 compared with those used in 198 1 and earllier years. The biomass estimates have remained high
in succeeding years, suggesting that the new rigging has increased the efficiency of the trawls for flatfish
and plays some part in the increased levels seen in recent years.

During 1992, areevduation of the time series of survey data was performed usng new estimates of the
Fishing Power Coefficient (FPC). These coefficients estimate the cdibration factor between the two
vessals used in the survey.  The new method (Kappenman 1992) yields more redistic values for these
coefficients and as a result, we fed the survey estimates are more accurate. The reevauation was
performed for the survey data from 1982 (the time of the gear change) to the present.  Thetrend of the
biomass estimates is the same as before. However, the magnitude of the change in 1988 was markedly
reduced. In 1988, one vessel had dightly smaller and lighter trawl doors which may have affected the
edtimates for severa species.  With the exception of the 1988 estimate, Alaska plaice has shown a
relaively stable trend since 1985, dthough abundance was higher in the 1994 and 1997 surveys. The
1998 vaue of 452,600 t indicates a high level of biomass but is the lowest estimate in the past 18 years.
The 1999 vaue of 546,522 t represents an increase of 20.8% from the 1998 level.

For the miscellaneous species of the other flatfish management category, individual species biomass from
the 1997 Aleutian Idands and 1997-99 Bering Sea shelf trawl surveys are shown in Table 8. The biomass
of the miscdllaneous species in the “other flatfish” complex has been rdatively stable since 1983. The
1999 estimate of 69,730 t is smilar to the levels estimated in recent years.

Information on length at age, and weight at length, for Alaska plaice are dso available from the bottom
trawl survey. The vaues for the parameters in the von Bertalanffy age-length relationship were found
from ageing data collected in 1995.
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Lifem) k  t

Alaska plaice
males 39.1  0.1593 -0.5349
females 495 0.1162 -0.7715

A length (cm) - weight (g) relationship of theform & = aL° was dso fit to data obtained from the 1995
trawl survey, with the estimated values of of a = 0.0088 and 5 = 3.11 gpplying to both sexes.

In summary, the data available for Alaska plaice are

1) Totd catch weight, 197 [-99;

2) Proportiond catch number a age, 197 [-79, 198 1-82, 1988, 1995;
3) Survey hiomass and standard error 1975, 1979-99;

4) Survey age composition 1979. 1982. 1988. 1992-1995. 1998.

Analytical Approach

Modd  Sructure

Due to a lack of information on most of the various species that comprise the other flatfish group, an age-
gtructured population assessment is conducted only on the Alaska plaice stock. For the remainder of the
gpecies in the other flatfish group, the ABC and OFL recommendations are derived from gpplying the
Fue and Fise; values, respectively, to the tota 1999 survey biomass of these miscellaneous flatfish
Species.

An catch-at-age population dynamics model was used to obtain estimaies of severa population variables
of the Alaska plaice stock including recruitment, population size, and caich. This caich a age model was
developed with the software progran AD Modelbuilder. Population szein numbers a age a in year t

was modeled as
€ 2<a<d, 2stsT
where Z isthe sum of the ingtantaneous fishing mortdity rate (¥, ) and the natural mortdity rate (M), A is

the maximum number of agesin the population, and T isthe termindl year of the andysis.  The numbers
a age A are a “pooled” group congisting of fish of age A and older, and are estimaied as

— - Zian =214
N =N, 4 + N, 4

N,=N

The numbers of age 1 fish over dl years are estimated as parameters in the model, as are the numbers at
al agesin thefirst year. The number of a?e 1 fish over dl yearsis modeled with alognormal digtribution

(meanrect+v,
N, =e

where meanrec is the mean and v is a time-variant deviaion. The numbers a age in the first year are

modded in asmilar manner
N” =e(mzam'm't+r¢)

where meaninit is the mean and y is an age-variant deviation.
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Catch in numbers a age in year ¢ (C,,) and total biomass of catch each year were modeled as
Co= o o™,

ta

ta

Y Z('ta a

where w, is the mean weight at age for plaice.

Estimating certain parameters in different stages enhances the estimation of large number of parameters in
nonliner  models. For example, the fishing mortdlity rate for a Specific age and time (7, ;) ismoddled as
the product of an age-specific sdectivity function (sel,) and a year-pecific fully-sdected fishing
mortdity rate. The fully selected mortdity rate is modeled as the product of a mean (u) and a year-
specific devidion (&), thus £, is

E‘a = sela * plur &)
In the early stages of parameter estimation, the selectivity coefficients are not estimated. As the solution
is being approached, selectivity was modeled with the logistic function:

(- slope(a- fifiy)
sel, = e ™ )

where the parameter slope affects the steepness of the curve and the parameter fifty isthe age a which
sel, equas 0.5. The sdlectivity for the survey ismodded in asmilar manner.

Parameters Estimated Independently

The parameters estimated independently include the naturd mortality (M) and survey catchability (g_srv).
Most studies assume A4 = 0.20 for these species on the bass of ther longevity. Fish from both sexes have
frequently been aged as high as 25 years from samples collected during the annua trawl surveys. Zhang
(1987) determined that the naturd mortdity raie for Alaska plaice is variable by sex and may range from
0.195 for maes to 0.27 for females. Naturd mortdity was fixed a 0.25 for this assessment from the result
of a previous assessment (Wilderbuer and Walters 1997, Table 8.1) where A4 was profiled over a range of
vaues to explore the effect it has on the overdl modd fit and to the individua data components. The

survey cat&ability was fixed a 1 .0.
Parameters  Estimated  Conditionally

Parameter estimation is facilitated by comparing the model output to severa observed quantities, such as
the age compositions of the fishery and survey catches, the survey biomass, and the fishery catches. The
generd gpproach is to assume that deviations between model estimates and observed quantities are
atributable to observation error and can be described with datistical digtributions.  Each data  component
provides a contribution to a total log-likelihood function, and parameter values that meximize the log-

likelihood are  selected.

The log-likelihoods of the age compositions were modeled with a multinomid digtribution.  The log of
the multinomia function (exduding condant terms) is

0) Pt 1n(5,.)

where #, is the number of fish aged, andp and pare the observed and estimated age proportion at age.
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The log-likelihood of the survey biomass was modeled with a lognorma distribution:
A, (In(obs_biom,) - In( pred _biom,))’

where obs_biom, and pred_biom, are the observed and predicted survey biomass a time ¢, and 4, isa
weight relates to the inverse of the assumed variance of the observations. The predicted survey biomass
for a given year is

q_srv*) sel_srv,(N,*wt,)

where sel srv, isthe survey sdlectivity at age and wf, is the population weight at age.

The log-likelihood of the caich biomass were modeled with a lognorma distribution:
A4 (In(obs_cat,) - In(pred_cat,))’

where obs_cat, and pred_cat, are the observed and predicted catch. Because the catch biomass is
generaly thought to be observed with higher precision that other variables, 4, isgiven avery high vaue

(hence low variance in the totd catch estimate) so as to fit the catch biomass nearly exactly. This can be
accomplished by varying the F leves, and the deviationsin Fare not included in the overdl likdlihood
function. The overdl likelihood function (excluding the catch component) is

A, (Z £+ ;/aj +nY, p.,In(p,,) +:€72 (In(obs_biom,) - In(pred_ biom,))*
4 a ta 1

For the modd run in this andyss, 4, 4,, and 4, were assgned weights of 1,20, and 500, respectively.
The vaue for age compostion sample size, », was set to 200. The likelihood function was maximized by
varying the following parameters.

Parameter tvoe Number
1) fishing mortality mean () !
2) fishing mortdity deviations ( &) 29
3) recruitment mean (meanrec) 1
4) recruitment deviations ( v) 29
5) initid year mean (meaninit) !
6) initid year deviaions (y) 24
7) fishery sdectivity patterns 2
8) survev selectivitv patterns 2
Total  parameters 89

Model Results (Alaska plaice)

The mode results show that estimated tota Alaska plaice biomass (ages 2+) increased from a low of
389,683 t in 1971 to a pesk of 1,244,520 tin 1984 (Figure 2, Table 9). Beginning in 1985, estimated total
biomass has declined to 758,894 t in 1999. The estimated biomass over much of the time series is
decreased somewhat from the 1998 assessment (Table 9). This decrease is explaned by a dight increase
in the estimated survey sdlectivity (Figure 3), which is associated with the use of new implementation
software, AD Modelbuilder. For example, the estimated age of 50% selection in the survey was younger
age relative to the 1998 assessment (8.68 yrs compared to 9.17 yrs), and the sope has also increased;
thus, the sdlection at age has increased for most ages. The estimated survey biomass also shows argpid
increase to a pesk hiomass of 682,260 t in 1986, and a subsequent decline to 441,740 t in 1999 (‘Figure 4).
The fits to the trawl survey and fishery age compositions are shown in Figures 5 and 6, respectively.

The changes in stock biomass are primarily a function of recruitment variability, as fishing pressure has
been rdativey light. The fully sdected fishing mortdity estimates, dthough trending upward, show a
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maximum vaue of 0.0 in 1988, and have averaged 0.03 during 1971-1999 (Figure 1); the 1999 edtimate

is 0.036. Estimated age-2 recruitment has shown high levels from 1971-1983, averaging 1.58 x 10°
(Figure 8, Table 9). From 1984-99, estimated recruitment has declined averaging 9.0 x 10°, and

recruitment for any year since 1983 has not exceeded the minimum level estimated during 1976-83. A

paticularly low period of recruitment apparently occurred from 1984-1988, which interestingly coincided
with the pesk in gpawning biomass production.  This is reveded in the spawning Sock biomass-
recruitment plot (Figure 9), which suggests that exceptiond year classes have not occurred in the past
when SSB has been greater than approximately 500,000 t.

Projections and Harvest Alternatives

The reference fishing mortdity rate for Alaska plaice is determined by the amount of reliable population
information available (Amendment 56 of the Fishery Management Plan for the groundfish fishery of the
Bering Sea/Aleutian Idands). Estimates of F.o.40, Foss, and SPRy.«o were obtained from aspawner-per-
recruit andyss. Assuming that the average recruitment from 1977-1998 year classes etimated in this
assessment represents a reliable estimate of equilibrium recruitment, then an estimate of Boso is calculated
as the product of SPRy4 * equilibrium recruits, and this quantity is 99,958 t. The year 2000 spawning
biomass is estimated as 186,880 t. Since religble estimates of 2000 spawning hiomass (B), Boss, Fpe, and
Fyss exisand B>By4 (186,880 t>999581t), Alaska plaice reference fishing mortaity is defined in tier
3aof Amendment 56. For thistier, Fugc IS conStrained to be< F ), and Fppy is defined as Fy;5. The
vaues of these quantities are

2000 SSB estimate (8B) = 186,880 t
Bosw = 99,958 t
Fowo = 0.280
Fue ¢ 0.280
Foss = 0.346
Fom = 0.346

The estimated catch leve for year 2000 associated with the overfishing level of F = 0.346 is 122,659 t.
Because the Alaska plaice stock has not been overfished in recent years and the stock biomass is
relatively high, it is not recommended to adjust Fsc downward from it upper bound, thus, the year 2000
recommended ABC associated with Fyge of 0.280 is 10 1,9 13 t.

This year, a standard set of projections is required for each stock managed under Tiers 1, 2, or 3 of
Amendment 56. This set of projections encompasses seven harvest scenarios designed to satisfy the
requirements of Amendment 56, the Nationd Environmental Protection Act, and the Magnuson-Stevens
Fishery Conservation and Management Act (MSFCMA).

For each scenario, the projections begin with the vec:sr of 1999 numbers a age estimated in the
assessment. This vector is then projected forward to the beginning of 2000 using the schedules of naturd
mortality and selectivity described in the assessment and the best available estimate of total (year-end)
cach for 1999. In each subsequent year, the fishing mortdity rate is prescribed on the bass of the
spawning biomass in that year and the respective harvest scenario.  In each year, recruitment is drawn
from an inverse Gaussan didribution whose parameters condst of maximum likdihood edtimates
determined  from recruitments estimated in the assessment. Spawning biomass is computed in each year
based on the time of peak spawning and the maturity and weight schedules described in the assessment.

Total catch is assumed to equal the caich associated with the respective harvest scenario in al years.  This
projection scheme is run 1000 times to obtan didtributions of possble future stock sizes, fishing mortdity
rates, and catches.

o R g AV i b ot PR T AL i+ e
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Five of the seven dandard scenarios will be used in an Environmenta Assessment prepared in
conjunction with the find SAFE. These five scenarios, which are designed to provide arange of harvest
dterndtives that are likely to bracket the find TAC for 2000, are as follow (“max Fysc” refers to the
maximum permissible value of Fysc under Amendment 56):

Scenario I: In all future years, F is set equa to max Fyse. (Rationale: Higtoricaly, TAC has
been condrained by ABC, %0 this scenario provides a likely upper limit on future TACs.)

Scenario 2: In all futureyears, F is set equd to a constant fraction Of Max F,zc, Where this
fraction isequd to the ratio of the Fypc value for 2000 recommended in the assessment to the max
F5c for 2000. (Rationade: When F s isset at avaue bdow max F e, it is often st @ the value
recommended in the stock assessment.)

Scenario 3: In dl future years, F is set equa to 50% of max Fuse. (Retionde This scenario
provides a likely lower bound on Fysc that ill dlows future harvest rates to be adjusted
downward when stocks fal below reference levels)

Scenario 4: In dl future years, F is st equal to the 1994- 1998 average F. (Rationdle: For some
stocks, TAC can be well below ABC, and recent average F may provide a better indicator of Frsc

thanFAgc.)

Scenario 5: In dl future years, F is set equd to zero. (Rationde: In extreme cases, TAC may be
set a a level close to zero)

The recommended Fusc and the maximum Fysc are equivdent in this assessment, and five-year
projections of the mean Alaska plaice harvest and spawning stock biomass for the remaining four
scenarios are shown in Tables 10 and 11, respectively. The projections of future harvest levels have small
confidence intervals due to smdl fishery sdectivity vaues for ages 2-5. In contrast, the confidence
intervals on projected biomass levels are zero because the proportion mature a ages 1-5 is zero.

The ABC and OFL levels for the other miscellaneous species in the other flatfish group are obtained from
applying (using the catch equation) the Fyy and F;s levels estimated from this years (1999) flathead Sole
assessment to the 1999 survey hiomass of miscellaneous flatfish (69,730 t). The 1999 estimates of Fy,
and F;; for flathead sole are 0.280 and 0.351, respectively. Note that these fishing mortality rates differ
from the Fy and Fs, vaues used in the 1998 other flatfish assessment, which were the 1997 estimates for
Fy4 and F;, for flathead sole. The estimates of flathead sole reference fishing mordities increased
subgtantidly in the 1998 assessment and are comparable to the estimates in the 1999 flathead sole
assessment. The ABS and OFL, and the catch associated with the F,go/2 level of 0.140, are shown below:

F levd (vaue) Proiected vield for vear 2000
Fisc/2 (0.14) 8276 t
Fpc (0.28) 15506 t
Fom (0.35) 18772 t

Two other scenarios are needed to satisfy the MSFCMA s requirement to determine whether the Alaska
plaice stock is currently in an overfished condition or is gpproaching an overfished condition. These two
scenarios are as follows (for Tier 3 stocks, the MSY level is defined as Bjss):

Scenario 6: In all future years, F is s&t equa t0 Fom. (Rationde This scenario determines
whether a stock is overfished. If the stock is expected to be above ¥; of its MSY leve in 2000
and above its MSY level in 20 10 under this scenario, then the stock is not overfished.)
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Scenario 7: In 2000 and2001, F isset equal t0 max Fge, and in all subsequent years, F is set
equd to Forr. (Rationae: This scenario determines whether a stock is gpproaching an overfished
condition. If the stock is expected to be above its MSY level in 20 12 under this scenario, then the
stock is not approaching an overfished condition.)

The results of these two scenarios indicate that the Alaska plaice are neither overfished or approaching an

overfished condition. With regard to assessing the current stock level, the expected stock size in the year
2000 of scenario 6is 2.1 times its Bssy vaue of 87,463 t. With regard to whether the stock is likely to be

in an overfished condition in the near future, the expected stock size in the year 20 12 of scenario 7 is 1.05
times its B;sq Vaue.

Other considerations

The catch of Alaska plaice taken in research surveys will be induded in the catch totas in future
assessments; these catch levels are shown from 1979 -1998 in Table 12.

Trophic studies indicate that Alaska plaice feed primarily on polychaetes, amphipods and echiurids.
Groundfish predators include Pecific halibut., yellowfin sole, beluga whales and fur seals.

Summary

In summary, several quantities pertinent to the management of the Alaska plaice are listed below.

Quantity Value
M 0.25
Year 2000 Spawning stock biomass 186,880t
Forw 0.346
Maximum Fsc 0. 280
Recommended  F pc 0.280
OFL 122,659 t

Recommended ABC 101913 t
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Table |. Flatfish species of the Bering Sea/Aleutian Islands “other flatfish” management complex.

Common Name Scientific Name Occurrence
Alaska plaice Pleuronectes common
quadrituberculatus
Arctic flounder Liopsetta  glacialis 55 identified from slope surveys
butter sole |sopsetta isolepis common
curlfin sole Pleuronectes  decurrens 1 identified from 198 1 shelf survey
deepsea sole Embassichths  bathybus 66 identified from Slope surveys
Dover sole Microstomus pacificus common
English sole Parophrys vetulus 9 identified from 1975 shelf survey
longhead dab Limanda proboscidea common
Pacific sanddab Citharichthys  sordidus common
petrde sole Eopsetta  jordani identified in observer samples
rex sole Glyptocephalus — zachirus common
roughscale sole Clidodoerma asperrimum 3 identified from slope surveys
sand sole Psettichthys ~ melanogtictus 13 from shelf surveys and
International
Pacific Halibut Commission
dender sole Lyopse tta exilis = 1 identified from the 1980 shelf

starry flounder
Sakhdin sole

Platichthys stellatus
Pieuronectes  sakhalinensis

survey
common
identified in observer samples
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Table 2. Harvest (t) of Alaska plaice and other flatfish from 1977-1999

Miscellaneous Flaffish

Alaska starry Rex Butter Other Total Misc.
Year Plaice Founder Sole Sole Flaffish Flatfish Total
1977 2589 981 3570
1978 10420 340 10760
1979 13672 233 13905
1980 6902 650 7558
1981 8653 536 9189
1982 6811 645 7456
1983 10766 830 11596
1984 18982 2096 21078
1985 24888 2977 27865
1986 46519 1118 47637
1987 18567 1950 20517
1988 61638 5787 67425
1989 14134 1493 15636
1990 10926 964 11890
1991 18029 1040 19069
1992 18985 678 19963
1993 14536 873 15409
1994 9227 4763 13990
1995 18612 1618 20231
1996 16106 1180 972 243 76 2471 18579
1997 20493 1197 590 494 97 2378 22871
1998 14003 330 779 213 13 1335 15338
14785

1999* 13476

NMFS Regional Office Report through October 2, 1999




Table 3.

Restrictions on

the “other flatfish” fishery from 1994 to 1999 in the Bering

Sea - Aleutian Idands management area. Note that in 1994, the other flatfish category included flathead
sole. Unless otherwise indicated, the closures were applied to the entire BSAlI management area. Zone 1
consists of areas 308, 309, 5 12, and 5 16, whereas zone 2 consists of areas 5 13,35 17, and 521.

Yex Dates Bvcatch Closure

1994 2/28 - 12/31 Red Ring crabapZone 1 closed)
51 - 12731 Bairdi Tannner crab (Zone 2 closed)
7/5 - 12/31 Annuad halibut alowance

1995 2/21 - 3/30 First Seasona halibut cap
4/17 - 11 Second seasonal halibut cap
8/1- 12/31 Annual halibut alowance

1996 2/26 - 4/1 First Seasona halibut cap
4/13 - 71 Second seasonal halibut cap
7731 - 12/31 Annual halibut alowance

1997 2/20 - 4/1 First Seasonal halibut cap
4/12 - 7/1 Second seasonal halibut cap
7/25-12/31 Annual halibut alowance

1998 3/5- 3/30 First Seasonal halibut cap
4/2]1 - /1 Second seasona halibut cap
8/16 - 12/31 Annual halibut alowance

1999 2/26 - 3/30 First Seasona halibut cap
4/27 - 7/04 Second seasona haibut cap

8/31 - 12/31

Annua halibut allowance
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Table 4. Total retained and discarded “other flatfish”, 1987- 1999.

Year Total Catch Retained Discarded Percent Retained
1993 29072 9935 19137 34.2
1994 29160 10907 18253 37.4
1995 2023 1 8466 11765 41.8
1996 18579 5902 12677 31.8
1997 22872 6114 16758 26.7
1998 15367 3464 11903 22,5
1999° 14785 2255 12530 152

*NMFS regional office report through October 2, 1999



Table S. Alaska plaice numbers at age (millions) In the fishery, as estimated by tolal catch biomass, mean weight at age, and proportion at age (from NMFS observers).

Year

12
73
74
75
76
17
78
79
81

82
88
95

0.00
000
0.00
000
000
000
000
000
000
0.00
000
0.00
000

000
0.00
0.00
0.00
0.00
000
000
0.00
0.00
000
000
0.00
000

0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.03
000

000
0.00
0.00
000
0.00
0.00
0.00
000
0.00
0.00
000
0.18
0.00

6
005
064
0.79
039
0.05
0.15
050
0.20
0.20
003
021
0.41
031

7
0.05
032
1.58
1.78
0.21
117
1.54
025
0.52
019
071
2.31
211

8
0.06
0.26
2.00
093
1.68
1.62
3.99
1.60
170
067
096
1.90
253

9
0.10
0.24
0.90
0.63
170
2.16
6.05
4.97
2.31
0.35
1.36
3.02
0.97

10
010
0.34
0.55
037
1.10
076
44s
7.25
3.03
1.4
128
2.21
1.99

11
007
028
02s
045
0.36
0.19
2.24
5.68
181
1.66
204
546
110

Age

12
0.08
0.10
016
030
0.64
019
2.00
311
194
1.51
2.69
192
074

007
0.25
04
0.23
0.68
0.10
0.62
153

1.03

230
264
0.93
308

14
0.04
020
010
031

0.17
007
033
0.54
0.54
1.86
291

317
184

003
006
006
028
0.36
0.05
0.15
036
014
072
1.88
0.63
3.01

001
002
004
0.14
0.27
004
025
045
021
033
070
0.63
208

0.00
000
000
0.00
0.00
0.00
0.00
0.00
000

0.00
0.10
239

1]
0.00
0.00
000
0.00
0.00

000
0.00
000
000
0.00
1.23
134

19
000
000
000
0.00
0.00
000
000
0.00
0.00
0.00
000
080
025

20
000
0.00
0.00
000
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
08l

oYy
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Table 6. Estimated biomass (t) of Alaska plaice and other flaffish from the eastern Bering Sea
and Aleutian Idlands trawl survey.

Alaska
Year Area Plaice Others Total
1975 EBS 103,500 22,200 125,700
1979 EBS 277,200 50,900 328,100
1980 EBS 354,000 56,500 410,500
Aleut. 0 2.700 2,700
1981 EBS 535,800 88,000 623,800
1982 EBS 715,400 104,700 820,100
1983 EBS 743,000 53,000 796,000
Aleut. 0 2,700 2,700
1984 EBS 789,200 5 1,500 840,700
1985 EBS 580,000 32,900 612,900
1986 EBS 553,900 38,800 592,700
Aleut. 0 = 6,100 6,100
1987 EBS 5 64,400 47,700 612,100
1988 EBS 699,400 48,000 747,400
1989 EBS 534,000 49,400 583,400
1990 EBS 522,800 46,600 569,400
1991 EBS 529,000 73,900 602,900
Aleut. 0 3,700 3,700
1992 BEBS 530,400 50,100 580,500
1993 BEBS 5 15,200 87,200 602,400
1994 EBS 623,100 54,100 677,200
Aleut. 0 6,710 6,710
1995 EBS 552,292 37,787 590,079
1996 EBS 529,300 60,200 589,500
1997 EBS 643,400 70,300 713,700
Aleut. 0 9,500 9,500
1998 BEBS 452,600 73,947 526,543

1999 EBS 546.522 69.730 6 16.252




Table 7. Alaska plaice population numbers at age estimated from the NMFS eastern Bering Sea groundfish surveys and age readings of sampled
fish.

Number at age (millions)

Age

Year 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16+
79 0.00 0.00 1200 15.00 20.00 25.00 55.00 83.00 120.00 81.00 72.00 29.00 1400 4.00 11.00
82 006 049 020 2247 5735 16321 13531 10538 90.14 161.59 16169 215.11 19295 10858 53.20
88 000 000 038 775 1838 86.98 73.76 11132 66.18 167.50 74.89 32.59 109.00 1528 248.41
92 000 000 531 2244 6.15 3198 6497 5211 43.04 81.70 50.18 37.56 45.89 33.39 247.04
93 0.00 0.00 0.00 841 5174 4497 67.64 9752 20.87 20.13 59.56 8571 3273 5091 242.20
94 000 018 2.00 21.34 2790 10278 10033 3671 7539 37.85 26.09 11262 58.78 81.05 257.04
95 000 0.00 0.00 10.00 10.00 59.90 53.19 131.74 55.17 3431 62.18 33.89 30.20 47.18 300.48
98 000 0.00 1.17 8.77 31.89 7360 71.29 10975 59.98 66.31 7021 29.14 4274 29.46 13693

124747
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Table 8 --Estimated biomass (t) for the miscellaneous species of the “other flatfish” management complex
in the Aleutian Islands and Bering Sea surveys.

Species
Dover Rex longhead Sakhalin starry butter English
Survev Sle Sole dab sole flounder sole sole
1997 Al 442 7956 - -- 614 463 14
1997 BS 8233 18003 -- 41018 2884 --

1998 BS 41 7588 14737 34 49605 1942 --
1999 BS 16 8020 12087 63 43375 4152 --




Table 9. Edtimated tota biomass (ages I+), femae spawner biomass, and recruitment (age 2), with

450

comparison to the 1998 SAFE estimates.

Femade

Spawner Total

Biomass (t) Biomass (1) Recruitment (Millions)

Assessment Assessment Assessment
Y ear 1999 1998 1999 1998 1999 1998
71 49597 49747 389693 459908 1979 2556
72 56197 56684 505549 607400 1510 2056
73 71606 72800 624075 76 1676 1112 1427
74 97030 100057 7273 11 89785 8 805 858
75 133535 140950 804681 1001091 858 1178
76 174462 187989 859652 1076715 1617 2279
17 214787 236162 903586 1135786 2024 1837
78 245767 273039 949254 1186338 1773 1701
79 261951 294206 996293 123078 1 2579 2954
80 266636 303660 1050720 1278360 1599 1866
81 271378 309429 1114740 335311 1647 2011
82 278468 3 15635 1171410 1388188 1529 1885
83 293382 324718 1218630 1434928 1555 1879
84 311388 336245 1244520 1461941 716 846
85 330160 348185 1237750 1453593 508 567
86 340168 351851 1200400 1411511 845 1090
87 339053 355523 1122290 1328984 590 788
88 340904 35 1388 1061700 1262328 742 919
89 317193 336747 956945 1150256 1365 2107
90 306139 327013 910968 1108052 986 1336
91 291002 310956 87902 1 1084004 1341 1510
92 268762 288958 851302 1059515 938 364
93 246860 269 166 832663 1025955 1271 57
94 23215 1 257362 826696 97892 1 1051 55
95 226530 253689 828 165 912143 747 52
96 220 164 249492 8 16534 823586 656 52
97 220945 245636 801690 728333 767 48
98 218897 230717 777400 627557 886 331
99 221612 758894 969




Table 10. Projections of fyture catch (t) under various harvest rates.

Yexr
F level 2000 2001 2002 2003 2004
F35(F=0.346) 122659 94,293 73,333 55,469 45,647
90% CI (122,659 — 122,659) (94,293 - 94,293) (73,331 - 73,336) (55,456 - 55,489) (45,575 -45,753)

Fi(F=0.280) 101,913
90% CI (101,913 - 101,913)

F.o/2(F=0. 140) 53,955
90% C1 (53,955 - 53,955)

Recent F level
(F=0.0394) 15,847
90% CI (15.847 - 15.847)

82,465
(82,464 - 82,465)

48,765
(48,765 -48,765)

15,532
(15.532 - 15,532)

66,877
(66,876-66,380)

43,475
(43,474-43,762)

14,889
(14,889 - 14.889)

55,968
(55,956 - 55,986)

39,042
(39,036 - 39,051)

14,196
(14,194 - 14,198)

47,407
(47,341 - 47,505)

36,185
(36,15 - 36,237)

13,727
(13.717 - 13,742)

LSt



Table 11. Projections of future spawning biomass (t) under various harvest rates. Confidence intervals (not shown) are zero for these five-year
projections because the proportion mature at ages I-5 is zero.

Yex
E leve 2000 2001 2002 2003 2004
Fis
(F=0.346) 183,342 140,999 110,826 92,299 84,099
Fao
(F=0.280) 186,880 151,202 123,823 105,098 94,702
Fao/2
(F=0. 140) 194,623 175,715 157,962 143,595 133,880
Recent F leve
(F=0.0394) 200,398 196,071 189,381 ,1'82,6 18 177,617
F=0 2027 11 204.755 203.619 201.344 199.747

1417
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Table 12. Research catches (t) of Alaska plaice in the BSAI area from 1979 to 1998

Year Research Catch (1)
1979 17.15
1980 12.02
1981 143 1
1982 26.77
1983 43.27
1984 32.42
1985 23.24
1986 19.66
1987 19.74
1988 39.42
1989 31.10
1990 32.29
1991 29.79
1992 15.14
1993 19.71
1994 22.48
1995 28.47
1996 18.26
1997 22.59

1998 17.17
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Figue 1. Estimated survey biomass (and 95% confidence intervals) of Alaska plaice)
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Figure 2. Estimated beginning year total biomass of Alaska Plaice




455

> o
= o ]
D )
]
<
> o
=
g
o
o
S 10 >nm4m 20 25
=
g =
D
9]
<
W/ o
2
N2
LL
<
o
5 10 >cmA_m 20 25

Figure 3. Estimated survey and fishery selectivity for
the 1999 (solid line) and 1998 (dotted) assessments




456

o
o
S .
o
4]
o
o
o |
o
o
©
=
‘68
w o
C &
£E O
o ¥
m
o
8
S
o
&
(o)

70 75 80 85 90 95 100

Year

Figure 4. Observed (data points) and predicted (solid line)
survey biomass of Alaska plaice

hhhhhhhhhhhhh



Proportion

457

82

92

15

20 25

[~] o
N4 N 4
[=] [~]
[~ (=]
i - 9
[~ o
o o |
o T T (=]
§ 10 15 20 25
Age
[=] [=]
q - & 4
[~] o
4 4
2 e
o S
o Q
° k) L] T °
5 10 15 20 25 5 10
Age
[=] [~]
N &
o o
e
S
.ﬁ
o |
Age
8 & -
o o
e e |
s ] ]
Q =
° L L] T °
5 10 15 20 25
Age
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Figure 6. Fishery age composition by year (solid
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Figure 7. Estimated fully selected fishing mortality
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Figure 8. Estimated recruitment (age 2) of Alaska plaice
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Appendix

Figures showing the distribution of other flatfish hauls sampled by fishery observers in 1998, by quarters.

Other flatfish hauls are defined as those hauls where other flatfish comprise greater than 50% of the catch
and are the largest flatfish group in the catch
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