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TAC regulation

The stock has been under TAC regulation since 1973, when a precautionary level of 50,000 t was established. In
1976, the TAC was set at 9000 t, following a series of high catches (Fig. 1; Table 1) and a reduction in stock size. From
1977 to 1988, the TAC varied between 12,000 t and 23,000 t and was unchanged at 15,000 t for the last 4 years of that
period. The TAC was set at 5000 t in 1989 and maintained at that level for 1990, following sharp declines in stock size
after the [arge catches in 1985 and 1986, For 1991-1993, the TAC of 7000 t was set because there appeared to be a
slight improvement in recruitment to the fishable stock. In 1994, the TAC of 7000 t was maintained, but the NAFO
Fisherics Commission decided that no directed fisheries would be permitted for this stock and the 2 other Natfish
fisheries on the Grand Bank (American plaice and witch flounder). Since 1995, the TAC has been set at zcro and a

fishery moratorium is prescntly in place.

Catch trends

The nominal catch increased from negligible levels in the early 1960's to a peak of over 39,000t in 1972 (Fig. 1).
With the exception of 1985 and 1986, when the catch was around 36,000 t, catches have been in the range of 10,000 to
18,000 t from 1976-93. Canada and the USSR were the major participants in the fishery up to 1975, with Canada taking
virtually all the catch from 1976-81 (Table 1). Canadian catches were consistently around the TAC in the mid to late
1970, but were under the TAC's in the early 1980's as much of the fishery for flounders was directed toward American
plaice in Div. 3L. Catches by other nations began to increase in 1982 as freezer trawlers started to fish in the NAFO
Regulatory Area on the Tail of the Bank (Tables 1&2) (see also Walsh et al 1995a). In 1985 and 1986, as well as in the
period of 1989-1994, catches for all other nations combined exceeded those of Canada. Canadian catches were stable
around 6700 t from 1991-93, but declined to “0" in 1994. USA catches declined steadily from 3 800 tin 1985 to zero in
1991 and 1992 (Tabie 2) and increased to 700 t from 1993-94.

Calches by Spain and Porlug,al have also decreascd to relatively low levels during the period of 1992-96. South Korea,
which has been involved in this fishery since 1982, and caught between 3500 and 5900 t per-year from 1989 to 1992, has
had no vessels in this fishery since early 1993, it should be noted that the caiches for 3. Korea in many years include a
substantial amount of yellowtail flounder determined from breakdowns of caiches reported as unspecified flounder,

Overall, the catches from this stock exceeded the TAC in each vear from 1985-93_often by a factor of two (Fig, 1),
However, there is still considerable doubt about the precise catch levels from this stock in the recent years belore the
moratorium, with up to one-third of the catch in some vears (almost two-thirds in 1994) being determined from Canadian
surveillance reports and estimates of the proportion of yellowtail flounder in catches of unspecified flounder by S. Korea
(Brodie et al. 1994). Since the moratorium, the nominal catch of yellowtail flounder in 1995 was 67 t, of which EU-
Spain took 65 t in the Regulatory Area, and in 1996, the catch was 287 tons of which EU-Spain took 232 t in the
Regulatory Area, mainly Div 3N, (Tables I and 2). In 1996, Canada reported a catch of 55 t in a cooperative
Department of Fisherics and Oceans (DFO) and fishing industry exploratory survey. In the 1996 the Statlant 21A
statistics, EU-Spain reported a catch of 27 t on the Flemish Cap, NAFQ Div 3M. STACFIS noted that this catch was
probably an error in reporting or identification since the yellowtail flounder distribution doesn’t extend to the Flemish

Cap.

Commegrcial fishery data

There were no available length froquencies, age samples or catch data from the 1995 or 1996 by-catch fisheries.
Noteworthy is that the catch rate anelysis of Canadian data from 196510 1993, presented in 1994 showed that the
CPUE in 1991 was the lowest in the series (Brodie ¢t al 1994). Although there was a slight increase in the 2 subsequent
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years, the values in 1992 and 93 were the sccond and third lowest CPUE values in the time series. Catch rate analysis of
datg from the 1996-97 cooperative DFQ/fishing industry surveys in Div, 3NO showed that catch rates were higher in the
spring and summers surveys relative to the spring-summer Canadian CPUEs in the fisheries of the mid-1980s while the
winter survey catch rates were much lower than the winter catch rates in the fishery (sec Brodic et al 1997).

Canadian research vessel surveys

_ Canadian survey gears (see Table 3): From 1971 to 1982 the surveys of the Grand Bank were conducted by the FRY
A. T. Cameron (ATC} using a two bridle Yankee 41 5 otter trawl rigged with rubber disk footgear, In 1983, this trawl
was replaced by the three bridle Engel 145 Hi-Lift otter traw! rigged with large steel bobbin footgear and the 4.7
Cameron was replaced by the FRV Wilfred Templeman (WT). Occasionally the . Templeman's sister ship, the FRV
Aifred Needler (AN) takes part in the surveys. In 1995, the old standard Engel trawl was replaced by a three bridle
Campelen 1800 shrimp traw! rigged with rockhopper footgear (sec Figs. 3-5; Table 3). The Yankee and the Engel trawls
were both towed at 3.5 kt and the Campelen is towed at 3.0 kts (see McCallum and Walsh 1996 for details), Campelen
trawl surveys of the Grand Bank began in the fall of 1995 aboard the W. Templeman. The Campelen trawl also replaced
the Yarkee 41 shrimp trawl used in the fall juvenile groundfish surveys from 1986-94. To date comparative fishing
between the Campelen and the Yankee shrimp trawl have not been completed.

A) Spring groundfish surveys

Yankee and Engel otter trawl series, 1971-95

Annual stratified-random trawl surveys have been conducted by Canada in Div. 3LNO since 1971 with the exception
of 1983 when the survey was cancelled due to vessel problems Stratification is based on depth and the survey strata out
to the 731m contour are presented in Fig. 2. Strata deeper than 731 m were fished for the first time in this time series in
1994, however, mechanical problems with the survey vessel did not permit these strata to be fished in 1995, However. in
virtually all years, few yellowtail flounder were ever caught deeper than 100 m on the Grand Bank. ' ’

Tables 4 to 6 give the survey catch rates in the form of stratified mean weight per tow by stratum and Tables 7-9
show biomass per stratum, along with confidence limits, in Div. 3L, 3N, and 30 respectively for the time period 1971 to
1995 (sec also Figs. 6 & 7).

Biomass trends. Div. 3L, the biomass index has declined steadily from about 15,000 t in 1984-85 to less than 300 tin
1992-94-and to A 0" tin 1995 { Table 7,Fig. 6). The majority of the biomass occurs in depth strata in the range of 56-91
m. Div. 3N , most of the biomass for this stock occured in this division and was located mainly in depth strata in and
around the Southeast Shoal, in a depth range of 42 m to 91 m. The biomass index has declined from 65,000 t in 1986 to
around 30,000 tons between 1992 and 1995 (Table 8; Fig. 6). The survey estimate from the 1995 survey showed a 17%
increase 10 36,000 t. Analysis of the 1995 data showed that approximately 49% of the biomass estimate in Div. 3N came
from stratum 361, the area west of the Southeast Shoal. Div. 30, the biomass index fluctuated widely from 1992-95,
after a period of relative stability from 1988 to 1991 at around 15,000 t {Table 9; Fig 6). The survey estimate from the
1995 survey was 8,000 t . Of concern are the estimates for 1992, 1994 and 1995 of less than 8,500 t, which are the
lowest in the time series (Table 9). Div. 3LNQ, Figure 7 shows the cumulative biomass of the 3LNO stock for the time
period 1971 to 1995. Although the overall stock has been steadily declining since the 1984, especially in Div 3L and to a
lesser extent in Div, 30, it has remained fairly stable in Div. 3N inrecent vears, The overall stock size-in the mid-1980's
averaged around 100,000 t and since that period there has been a 45% reduction to an average level of 45,000 ¢ for the
period 1990-95.

Abundance trends: Figs. 8-10 show the abundance trends by Division up to 1995, with approximate 35% confidence
intervals. There has been a continuous decline in Div. 3L to A0" abundance. Abundance in Div. 3N was stable from
1992 tp 1994 and showed an increase in 1995. The high degree of variability around the 1993 estimate in Div. 30 was
gengrated by the high catch rates in stratum 352, however there was an increase in abundance from 1994 to 1995, The
spring survey abundance al age index for all three divisions combined is presented in Table 13, and total abundance of
the mature stock, at ages 5+ and ages 7+, are shown in Fig. 11.

Age composition: The spring surveys are usually dominaled by yellowtait flounder of ages 5-8 years, bul in recent
years it is dominated by ages 6 - 7 (Table 10). Abundance of ages I+ in 1995 was the third lowest in the time series at
97 million fish, up from the 1994 estimate of 81 million fish, the lowest in the time series (Table 10). In 1995 the survey
abundance was dominated by the 1988 and 1989 vear classes. All year-class strengths observed from surveys in the
most tecent period are considerably lower than those observed during the 1970's and early 1980's. Some caution must
also be used in interpreting the population sizes at ages 6 and 7 in 1993, as about 50% of the totals at these ages came
from Div. 30, where the 1993 estimate of abundance was shown Lo have a very wide confidence interval (Fig. 10),
Nevertheless, the recruitment index as measured as population numbers at age 4 has shown a steady decline from the
high 1989 value (1985 cohort) to the low 1994-1995 estimatcs which are 5th and 6th lowest in the 20 year time series.
Ages 5 and 6 estimates are average at best when compared with the whole time series.

Table 11 shows the proportion of biomass for individual cohorts which is estimated by applying average weight at age
against population numbers at age for the period 1990-95 from indivdual fish weights taken at sea. There is close
agreement in many cases between the estimated biomass and the derived biomass estimated from the swept arca model.
Most of the biomass is contributed by ages 7 and 8. Table 10 and Fig. 11 shows that the abundance of the 7+ age group
has declined steadily during the 1980's but appears to have stablized somewhat since 1991, '




Campelen shrimp trawl spring serigs, 1996-97

Beginning in the spring of 1996, the survey coverage of Divs. 3L, 3N and 30 was completed using the Campelen
1800 shrimp trawl. Although comparalive fishing experiments between the Engel 145 otter traw] and the Campelen
shrimp traw] were completed in 1996, conversion factors needed to convert the Engel equivalent indices, from 1971-95
to the Campelen indices have not been derived (see¢ Warren ct al. 1997). Therefore, it must be noted that alf estimates
of the Campelen trawl can not be directly compared with the Engel time series.

Tables 12 to 14 present the biomass indices by stratum, with associated confidence limits for each division in the
spring of 1996 ( sce also Figs. 6 and 7). Indices of abundance are presented in Ta_blc 10 and Figs. 8-11,

Div 3L, both the biomass and abundance for the portion of the stock is low even when compared to the unconverted
indices in Figs. 6 and 8. Diy 3N, the 1996 survey with the Campelen traw] yielded a biomass of 102,800 t with most of
the biomass occuring in strata 376, 360 and 361 which arc located in and around the Southeast Shoal (see Table 13 and
Fig. 6). The preliminary 1997 spring survey biomass estimate puts the stock at around 123,000 tons and the stock is
appears morc widespread than in 1996 being found mainly on the Southcast Shoal and the area west of the shoal in
stratum 360 in the Regulatory Area, and west and north in strata 361 and 362 (Table 13). Div. 30, in 1996, the
Campelen trawl survey estimated a trawlable biomass of 70,500 t of which 66% was found in stratum 352, inside the
Regulatory Area (Table 14 and Fig.6). In the the preliminary estimates for 1997 the proportion of the stock estimated in
thig division showed an 18% decrease from 1996. Some of this differences in biomass between 1996 and 1997 inboth
Div 3N and 30 may simply reflect movement since the overall cumulative biomass estimate for Div. 3NO differs only
slightly between spring 1996 (173.6 t) and spring 1997 (181.0t} (see Fig 7).

Abundance estimates for the 1996 catch for both Div. 3N and 30 are shown in Figs. 9 and 10. Although the are not
directly comparable to the unconveried Engel trawl indices from 1984-95, one thing is noteworthy is that when the
conversion is applied to Div. 3L Engel data the 1996 abundance estimate is will still be well below long term average.

Age cor&pas:‘rz‘on 1996: The catch was dominated by ages 4-7 (Tabie 13), however a major portion of the biomass at
age was spread across ages 5 to § (Table 13),

B) Fall groundfish surveys

Stratified-random bottom trawl sutveys using an Engel 145 otter trawl have been conducted by Canada during the
fall in Div. 3L sinee 1981, In 1990, this Engel survey was extended to caver Div. 3N and 30, In the fall of 1995 and in
the fall of 1996, the survey was conducted using the Campelen 1860 shrimp trawl.

Engel otter trawl series, 1990-94 .

Tables 16-18 gives a breakdown of the biomass and associated confidence intervals by division from 1990 to 1994.
Div, 3L, the biomass index in Table 16 has declined to “0” tons in 1994 similar to the decline seen in the spring survey
for this time period (see Table 7). Div. 3N, where the majority of the stock is found, most of the biomass was generally
found in stratum 361, northwest of the Southeast Shoal, and on the shoal itself in stratum 376, which extends in the
Regulatory Area (Table 17). There was a stable trend in biomass with a mean of 48,000 t from 1990-1992 and then the
biomass increase to to an average level of 58,000 tin the 1993-94 period. This pattern was not evident in the spring time
serics when the biomass for 1990-94 varied little around a mean value of 35,000 t for the same time period (Table 8). It
should be noted that the low value in 1992 may be explained by the omission of stratum 375 and part of stratum 362
from the survey coverage due to time constraints. Div. 30, most of the biomass was found in stratum 352 , similar to the
spring time series . The trawlable biomass index, in Table 18, showed ne obvious trend and has declined by 42% from
1993 to 1994. Some of the ups and downs in the biomass indices of Div. 3N and 30 may simply reflect movement of the
stock over time. Fig. 12 shows the cumulative biomass for both divisions 3NO was fairly stable from 1990-92 at an

" average stock size of 42, 000 t and stablized at a higher level average level of 67,000 t for the 1993-1994 period. A
similar ypward trend was evident in the autumn juvenile groundfish survey serics, which ended in 1994 (sec Walsh et al.
1996). However, the spring time serics shows a gradual long term decreasing trend.

Age Composition: Table 9 shows a breakdown of abundance at age of yellowtail flounder for the 1990-94 fall
surveys in Div. 3LNO. In all years the population was dominated by ages 6 and 7 and table 20 shows thal most of the
biomass was contributed by apes 7 and 8 (Table 20). In the 1996 asscssment of this stock it was noted that some caution
should be exereised in evaluating these age compositions given the problems with the 1992 survey ( Walsh et al. 1996).
Age 5+ and age 7+ have shown a gencral increasing trend and the age 7+ abundance in 1994 was considerably higher
than the estimates from 1990-93. Noteworthy, here, is the severe decline in abundance and the diasppearance of
yellowtail flounder in Div. 3L (Fig. 13) which was shown in recent assessments to be related to range contraction of the
stock due to decreasing stock size (Walsh et al 1995b; Walsh et al. 1996). :

Recruitment, as measured by population numbers of age 4 yellowtail flounder have been average around 5 million fish
?vith the exception of the 1993 estimate which shot up to 22 million (the 1989 cohort). This large cohort was not evident
in the springtime series and this year class was below average in the juvenile groundfish survey time series of 1986-94
(Walsh et al. 1996).

Campelen trawl time series 1995.95

In 1995 and 1996, Canada conducted two fall surveys with the new Campelen shrimp trawt. Since conversion factors
have not been developed to convert Engels units (1990-94) into Campelen units it must be noted that the estimates of
the Campelen trawl can not be directly compared with the Engel time series.
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Tables 12-14 give the breakdown in biomass by stratum with accompanying confidence intervals. Div. 3L, the stock
almost double in size, but it is still relatively at fow levels as seen in the unconverted 1990-94 survey indices (Table 10).
Div 3N, the biomass estimates ranged from 102.8 to 113.2 t with most of the biomass was found in strata 376, 360 and
361 similar to other surveys (Table 13). Div. 30, the biomass decreased by 27% from 25.7 t to 18.9 t and was mainly
found in strata 252 (Table 14).

Table 19 shows that the overall abundance of yellowtail flounder remained stabled from 1995-96 at an average of 586
million fish. Table 15 shows that in 1995, ages 6 to 8 contributed most of the biomass and ages 5 to § in the 1996 survey

C) Campelen surveys -1995-97 spring and fall series.

Since the introduction of the new standard trawl in the fall of 1995, there have been two spring and two fall surveys
for which we have biomass by stratum popuiation numbers at age and distributional plots of standard numbers per tow.
For the 1997 recently completed spring survey of Divs. 3N and 30 we have only preliminary biomass estimates . Given
the absence of conversion factors to scale the Engel catches to the Campelen units a closer examination of these recent
surveys may give us a ACampelen picture of the health of the stock.

Tables 12-14 and Fig. 14 gives the side by side comparison of the distribution of biomass in each division by season.
The biomass is relatively stable in Div 3L and Div 3N across all surveys. In Div. 30 the biomass is low in each falt and
higher in ¢ach spring. As mentioned earlicr this may be related to movements back and forth between Div 3N and Div
30. Figs 15 and 16 present distributional plot of the standardized weights and numbers per tow and it is evident that the
distribution of the portion of the stock biomass in Div. 30 is less in the fall 1995 and 1996 surveys when compared to
the spring 1996 survey. Similar data for 1997 is not available. Table 15 presents the population abundance and
converted biomass at age for cach survey. Ages 5+ contribute most of the biomass. Recruitment of age 4 yellowtail
flounder is larger than in the 1995 spring survey (1992 cohort) than in either the spring or fall of 1996, Without the
conversion factors it is difficult to extend any preception about recruitment in this stock

D) Cooperative surveys with the Canadian DFO and fishing industry 1996-97 (SCR Doc. 97/31),

The Department of Fisheries and Oceans (DFO) in St. John's, Newfoundland, and Fishery Products International Limited
(FPI), a Canadian company also based in St. John's, are conducting cooperative trawl surveys directed at yellowtail flounder
on the Grand Bank, NAFO Divisions 3NO. The primary objective of the surveys is to provide commercial indices of catch
ratc and distribution data for vellowtail flounder in this arca. These grid surveys are designed to cover an area of
approximately 9500 square nautical miles, corresponding to the area where the yellowtail flounder stock is mainly
distributed, and where the Canadian commercial (FPI) fishery operated in most years prior to the current NAFO-imposed
moratorium on fishing, Surveys have been carried out in July, 1996, and March and May, 1997 ( see Brodie et al. 1997a),

High catch rates (average weight per tow) of yellowtail flounder, were taken in the July 1996 survey and the May 1997
survey but were much lower during the winter survey in March of 1997. The July survey CPUE for vellowtail floundar was
similar to the maxirmum July CPUE of the commercial fleet, which occtrred in the 1985 fishery. However, the March survey
CPUE was much lower than any March CPUE value observed in the fishery, although a drop in catch rates during winter
fisheries has occassionally occurred.

Spanish Spring groundfish surveys (SCR Doc. 97/25

Beginning in 1995 EU-Spain has conducted stratified-random surveys for groundfish in the NAFQ Repulatory Area of
Div. INQusing a Pedreria bottom traw! with a swept arca of 0.0075m2, Most of the biomass was found in stratum 376
(Southeast Shoals) and stratum 360 (southwest of the Southeast shoals). The biomass increased almost 5 times from 1995
(27,704 1) to 1996 (129,642 1} and in 1997, the biomass decreased by 11% to 115,728 t. Similar trends in abundance
estimates were noted (see Paz and Duran 1996). Modal length of the 1995-97 catches was 24 cm.

Distribution analysis

Yellowtail flounder nhabils the continental shelf of the Northwestern Atlantic Ocean from Labrador to Chesapeake Bay
al depths of 10-100 m, (Bigelow and Schroeder £953). This species hos reached ils northern tmit in commereial
concentrations on the Grand Bank off the coast of Newfoundland. Brodic et al. {1997b) showed that the area occupied by
the yellowtail flounder stock in Divs, 3LNO was positively correlated with stock abundance from surveys, but not with
bottom water temperatures from these same surveys. During the years of highest abundance in the late 1970's and early
1980's, the stock was distributed widcly over the Grand Bank within the 100 meter depth contour. However, as the stock
declined from mid 1980's onward, the remaining fish appear to aggregate in the area of the Southeast Shoal and area west
of the shoal. They concluded that the contraction in the area of distribution for this stock to the preferred habitat around the
Southeast Shoal was primarily a function of low stock size, which resulted from increased fishing activity in the mid to late
1980's. Most of this analyses has been presented in various SCR Docs. and reviewed at recent STACFIS meetings (rom
1994-96. The authors also note that examination of data from surveys conducted in 1995 and spring 1996 suggest that
some expansion of the range may have occurred since spring 1994.

Figure 17a illustrates the range contraction of yellowtail flounder from the northern arcas using biomass data from the
1973-95 spring time Engel series and the 1995-97 spring and fall Campelen trawl series. From 1977-87 the proportion of
the stock in the northern area, i.e. north of 450 was relatively constant, but starting in 1988 therc was a downward trend to
1995 in the proportion of the biomass distributed northward, In the Campelen serics there is evidence of an increase in the




northward distribution of the biomass in recent years. Figures 17b -19 presents the distribution of juveniles {immature) ages
0 to 4 and the adults ages 5+ in the spring and fall surveys. In both surveys, juveniles are more abundant in the nursery arca
in and around the Southeast Shoal in Div. 3N straddling the 200 mile limit and extending into the Regulatory Arca
confirming earlier descriptions of juvenile distibution (scc Walsh 1992; Walsh et al. 1995b). The adults in the spring
surveys generally show more dispersion (o the north and northwest into Div. 30 and appear more aggregated in Div. 3N in
the fall survey.

Biological Studies

A) Mean weiphts-at-age ffom surveys
From 1950 onward, when yellowtail flounder sampled for otoliths during the Canadian surveys they were also weighed at

sea. The unweighted mean weights at age from the spring and fall surveys in Div, 3N and 30 are shown in Fig. 20. Overall,
there do not appear to be any significant trends in the average weights at age during the period 1990-96 for ages 4 to 7 yrs,
however, ages 8 and 9yrs showed an upward trend in recent years Similar conclusions about the mean weight-at-age of
yellowtail flounder were drawn from the juvenile groundfish surveys from 1986-94 surveys (Walsh et al. 1996).

B) Maturity at length and age (SCR Doc. 97/71)

Length at 50% maturity (Lsq) and age at 50% maturily (A50) were calculated for males and females separately from
each division and for Div. 3LNO combined for the time period 1975-95 using the Canadian spring groundfish surveys (sec
Morgan and Walsh 1997). Males mature at a smaller size and younger age than females. Both age and length at 50 %
maturity declined in males in recent years. A similar decline in age but not length was evident in females. Since 1992, the
age at 50% maturity in males is approximatey 4.4 yrs and length at 50% maturity is approximately 25 ¢cm. During the same
time period, females reached age at 50% maturity at age 6.3 yrs and a 50% length of approximately 34 cm.

In the regulated fishery in the NAFO area for groundfish, the minimum mesh size is 130 mm. An Lgg of 30.5 cm for
yellowtail has been derived from experimental studies of 133 mm mesh size (Somolwitz 1983). The reported selection range
was 29 to 34 cm and the selection factor was 2.3. The 50% selection length is close to the 50% maturation length of
vellowtail flounders in recent years.

Relative Cohort Strength

. A muitiplicative model combining the spring, fall and juvenile Canadian survey abundances at age into a single
estimate of relative cohort strength was cxamined. The model took the form:

log{N)=T + et +PHBte
where: Ng, = number at age / from survey f belonging to cohort & in year f
T = ungrcept
o, = age effect for i=2...5
B, = survey effect for /=1..3
8 = cohort effect
€ = residuals from the fitted model

To evaluate the fit of the model the residuals were plotted against the predicted valucs (Fig. 21). This reveaded a curved
pattem, with the residuals from each survey forming a separate cluster.

It was decided to use the spring survey series only and to incorporate the data from 1975 to 1995. To do this the
following model was applied: .

lOg(N,u):l' + e
where: My, = number at age 7 belonging to cohart £ i vear # and the other variables are as defined above,

This model showed no obvious pattem in the residuals and a significant fit to the data.

R’=0.85, n=68

Source DF TypelIISS  FValue Pr>F
AGE S 3 146.5 56.38 0.0001
COHORT 21 38.34 1.83 0.0191

The estimated cohort strengths were then exponentiated following bias correction and are shown in Fig 22.
Relative cohort strengths for cohorts from 1973-80 appearcd to be fairly stable, This was followed by a decline from the
1980-83 cohorts, with the estimates again increasing to 1986. There was a decline in cohort strength from 1986 to 1991
with the relative cohort strenpth estimates for 1990 and 1991 being among the lowest in the time series, This declining
trend in cohort strength coincided with the increase in fishing mortality of juvenile yellowtail flounder in the Regulatory
Area during the same time period as discussed in many previous asscssments {see also Walsh et al. 1995b).
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D) Stock recruitment

The relative cohort strengths descnibed above were plotted against female spawning stock biomass (SSB) calculated from
the Canadian spring groundfish surveys from 1975-95 (adapted from Morgan and Walsh 1997). Similar 10 American plaice
stock on the Grand Bank, the highest recruitment from SSB in the middle range (Morgan et al. 1997). The SSB index is low
from 1988 to 1995 and to reinterate STACFIS=s comment in 1996 assessment, the probability of obtaining good vear
classes from spawning during this period is low (NAFQO Redbook 1996).

E) Total Mortality (Z-values)

Values of total mortality caleylated from survey data for similar eohorts between ages 6 and 7, 7 and 8; and 8 and 9 are
shown in Fig. 24. Although the estimates are highly varible over time there is little in the way of discernable trends except
that for ages 7-8 the values for the carly 1990's are gencrally higher than in previous years consistent with very high levels
of unregulated fishing effort. The negative values for ages 6-7 probably indicate the lack of full recruitment to the survey
gear prior to age 7. The very high values between ages 8 and 9, on the other hand, are probably more related to a higher
natural mortality as yellowtail flounder near the end of their life span and this would also mask attempts to extract cstimates
of fishing mortality.

F) Yield-per-Recruit

A yield per recruit analysis has been reproduced {rom Brodie and Pitt (1983) and is illustrated in Fig. 25 with the
associated parameters presented in Table 20, The curve is typicaily flat-topped generating an unrealistic value of F max
with an Fg j value of 0.52. Provided that there has been no change in growth parameters the yield per recruit analysis is
likely representative of the Canadian otter trawl fishery pricr to the closure since the Canadian fishery for this stock has been
entirely by otter trawlers since the fishery began many years ago.

Assessment

Sequential population analysis (S3PA) has been employed in the past to assess this stock but has not been used since
1984 as the basis of advice. Since then, it was concluded that the very high values of mortality at the older ages could
not be fully explained and that the SPA models attempted were not appropriate. In 1990, the previously noted
difficulties with the catch at age were raised, with the conclusion being that catch-at-age based models, such as SPA,
were nat suitable for this stock, Confidence in the catch and catch-at-age data for this stock remains at a low level,
especially with the lack of sampling from fisheries in the Regulatory Area from 1992-95. Thus, evaluation of stock status
continues to rely heavily on the interpretation of fishery-independent indices of abundance, i.e. research vessel surveys,

In the recent assessments, there were 5 indices used to evaluate this stock (Canadian spring and fall groundfish
surveys, USSR/Russian groundfish surveys, Canadian juvenile groundfish surveys, and CPUE from the Canadian
commercial fleet) and most indicated that the stock was still at a low level compared to historic values. In the current
assessment, there are no new data for 3 of these indices (Russian surveys [discontinued], Canadian juvenile groundfish
surveys [discontinued] and the Canadian CPUE series). New data are available on stock size in the Regulatory Area of
Div. 3NO from the 1995-97 Spainish surveys which indicate that the stock biomass in 1996 and 1997 has stablized at
around 123, 000 tons. New data on catch rate and distribution data are also available from a co-operative DFQ/fishing
industry cooperative surveys from 1996-97 which indicate that catch rates inside (he Regulatory Area of Divs. 3NO are
high during spring and summer but not in the March survey.

The decline in stock size in the mid- to late-1980's was caused by poor recruitment from the year-classes of the early
1980's as evident in the plot of cohort strength (Fig. 22) and a rapid increase in catches Lo about 30,000 t in 1985-86
from 10,0600-15,000 L in 1980-83. The year-classes of 1984-86 were stronger than their immediate predecessors and
likely were responsible for the increased calches from 1989 to 1991, Cohort strength declined during the late 80's early
90's coincidental with the increase in fishing mortality on ]uvemlc yellowtail flounder in the Regulatory Area of Divs,
3INO (Walsh et at. 1995a) The recent levels of SSB from the spring time series are very low and the probability of
obtaining good year classes is expected to be low. Interpretation of a S/R relationship may be confounded by temporal
trends in the data and high lishing mortality in juveniles in the late 1980's and carly 1990's,

Given the continuing inadequacies with the catch and sampling data, and still-unresolved questions about the natural
mortality at age for this stock, it remains impossible to cstimalc the level of fishing mortality in the recent years before
the moratorium. However, available dala suggests that there has fikely been increased fishing mortality at ages 5 and
younger in the latc 1980's and early 1990's than in earlicr years (Myers 1994), Also as shown here, for ages 7-8 the Z-
values for the carly 1990's are gencrally higher than in previcus years consistent with very high levels of unregulated
fishing effort. Examination of the ¢atch to spring RV biomass ratio (Fig. 26), which is assumed to reflect the exploitation
rate on the stock, shows some interesting patterns. During the two periods of highest catches from this stock (early
1970's and mid 1980's), the catch/biomass ratio was above 0.25. In the years between these periods, when the catches
were stable at a lower level, the catch/biomass ratio was usually below 0.12 when the stock of biomass was at its highest
levels. A similar index based on the juvenile groundfish surveys and presented at the 1995 assessment (Walsh et al.
1995b) showed that, during the same period, catch/biomass ratio remained stable as biomass increased up to 1993, A
decline in the 1994 ratic was difficult Lo interpret due to the uncertainty about the high 1994 biomass estimate from the
Juvenile groundfish survey. STACFIS expressed caution about the inclusion of juvenile age classes in the calculation of
the catch/biomass ratios to reflect what is really happening in this stock, since the stze composition of the commercial
caich has changed several times over the history of the fishery (NAFQ 1995).
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Noteworthy is the near total absent of catches in NAFQ Div. 3L which is consisient with the range contraction
hypothesis (Walsh et al. 1995b, Brodic et al. 1997). In the recent assessment of this stock STACFIS noted that
contraction of the stock in recent years could strongly influence surveys catch rates and contributed to the high-variances
seen in recent surveys. Such a contaction in the stock could also make it vulnerable to over-exploitation, should a fishery
re-open. However, there is evidence from surveys in 1996 and 1997 to suggest some expansion of the stock range but,
nevertheless the biomass in Div, 3L remains at an extreme low level,

Summary

+ Spring surveys: the biomass index for 1990-95 has shown the stock has declined by 45% from the average stock size
in the mid-1980's of 100,000 t. Most of the trawlable biomass remains in Div. 3N and was somewhat stable
compared to Div, 30, The stock size in Div. 3L is extremely low. The survey catches were usually dominated by ages
5-8, however, in 1994 and 1995 the catches were dominated by ages 6-7 and the strength of these cohorts were
average at best in the historical time series.

s Foll surveys: The fall time serics, which began in 1990, with the old standard Engel trawl also showed a
disappearance of yellowtail founder from Div 3L. The fall 1993 and 1994 estimates are higher than the
corresponding spring estimates, although this is not a consistent pattern in the fall time series. The biomass index
increased from an average 1990-92 value of 42,000 t to an average 1993-94 level of 65,000 t. A similar increasing
trend was seen in the juvenile groundfish surveys for the same period. The overall abundance and that of the mature
stock at age 5 + has generally increased since the start of the surveys in 1990. These surveys do not mirror the spring
time series for the same time period. '

+ Campelen surveys: The combined biomass estimate for Divs. 3NO for fall 1995 and fall 1996 was stable at an
average value of 130,000 tons while the spring 1995 and the spring 1996 estimate has stablized at an average value of
177,000 tons. In the 1996 survey with the Campelen traw! recruitment at age 4 (1992 cohort) dominated the catches
of juveniles and the 1989 cohort at age 7. Without the conversion factors for survey trawls it is difficult to say much
more about recryitment, Together, these surveys suggest an average stock size of 155,000 t of which ages 7+
contributed 54% of the biomass.

+ Spanish survey series: Stock size was estimated at an average size of 123,000 t in the Repulatory Area, Div. 3NO,
for the 1996-97 pericd. This is a 4 -fold increase over the 1995 estimate and such an increase cannot be explained by
recent increases in growth and recruitment.

» Co-operative DFU/industry series: Since they began in July 1996, there have been 3 surveys completed in an
expectedseasonal time series. High catch rates and a wide distribution were reported in the survey grid area that
covers the traditional high areas of abundance mainly inside the Regulatory Area of Div. 3NO in the sprning and
summer surveys but very low in the winter survey. This scasonal difference may reflects changes in catchability, i e.
cither trawl efficiency or availability, however, it is too early to tell if there is a scasonal change in catchability or
some anomalous point. Noteworthy is that the spring-sunumer catch rates are higher that the Canadian commercial
CPUE during the 1980's when the stock size was higher in the grid area.

+ Juvenile groundfish surveys from 1985 to 1994, using the Yankee shrimp trawl, had also shown the systematic
decline in Div. 3L as seen in the other surveys. The biomass in Div. 30 had remained relatively stable over the time
series, showing a small increase from during 1992 and 1993 corresponding to a decrsase in Div. 3N. Overall the stock
has shown a systematic increase in size during recent years, however, the large increase in stock size in Div 3N in
1994 is probably an anomalously high estimate. The 1993 juvenile survey indicated that the 1989 to 1992 year-
classes may be average to well below average.

* SSB index: Low SSB in recent years lowers the probability of producing good year classes.

Conclusions: surveys in 1996-97 have shown the stock is more widely distributed than the carly 1990's but not
extensive as in earlicr years. The age structure has remained stable in all of the surveys for which nge data are available
and many age classcs are contnbuting Lo the biomass index in 1996, The S513 tas been at lower levels in recent years
relative to the 1980's and the relative cohort strength in recent years is below average as measured in the 1975-95 spring
surveys. The mean weights at age have also remained stable. Based on 6 additional surveys since the 1996 assessment,
the current view is that the stock stze has increased since 1994 although the stock is perceived to be lower than the levels
of the 1980's,
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Table 1. Nominal catches by country and TACs (ions) of yetlowtail in NAFO Divisions 3LNO.
USSR/ | South

Year Canada | France Russia Korea Other [°] Total TAC
1960 7 - - - 7
1961 100 - 100
1962 67 - - - 67
1963 138 - 380 - 518
1964 126 - 21 - - 147
1965 3,075 - 55 - 3,130
1966 4,185 - 2,834 - 7 7.028
1967 2,122 - 6,736 20 8,878
1968 4,180 14 9,146 - - 13,340
1969 10,494 | 5,207 - 3] 15,708
1870 22,84 I7 3,426 - 169 26,426
197} 24,206 49 13,087 - - 37,942
1972 26,939 358 11,929 - 33 38,259
1973 28,492 368 3,545 - 4l0 32,815 50,000
1974 17,053 60 6,952 - 248 . 24,313 40,000
1975 18,458 5 4,076 - 345 22,894 35,000
1976 7,910 3l 57 - 59 8,057 9,000
1977 11,295 245 97 - i 11,638 12,000
1878 15,08t 375 - - - 15,466 15,000
1979 I8,1I6 202 - - 33 18,351 18,000
1980 12,01 366 - - - 12,377 18,000
1981 14,122 558 - - - 14,680 21,000
f982 IL479 1o - 1073 .| B57 13,319 | 23,000
1983 9,085 165 - 1,223 - 10,473 19,000
1984 12,437 89 - 2,373 1,836 [°| 16735 17,000
1985 13,440 - - 4,278 11,245 |° | 28,963 15,000
1986 14,168 77 - 2,049 13,882 30,176 15,000

__1%87 | ] 18420 | 51 | - [ 125 | 2718 16,314_| 15000 |
1988 10,607 - |- ] 1383 | a168b || 16,158 | 15,000
1989 | 5,008 139 - 3,508 1,651 [ | 10,207 5000 | |

_ 1990 4986 | - - 5903 | 3117 | | 13,886 | 5,000
1991 6588 | - | - 1 415 | 5458 || 16203 | 7,000 | _
1992 6814 " " - | ege5 28 7| 10762 | 7,006 |
1993 6,697 | - - | eses 13565 | 7,000 |
ECEZHN o A - - .| 2069 2089 | 7,000 |7
1995 || 2 - - 65 67 | 0

1996 [ 55 . - - | 282 287 o

Ldser vl - Ll s wS N A N A T I

e _|_|see text fro explanation of South Koreancatches [ | [ |

" |includes catches estimated from Canadian survelliance reports 3
_[lprovisional] | V¥ T B
 |no directed fishery permitted

Table 2. Breakdown of 1984-95 catches from Table 1 listad as "other."

Year.  |Spain __ | |Portugal |Panamaa |USA _|Caymanis|Misc. | |Total
1984 25 B ‘_1“,800 j ST 11 1,836
1985 2,425 - 4208 | 3797 803 12 11,245
1986 366 5,521 4,044 2,221 1,728 2 13,882
1987 1,183 - - 1,535 - - 2,718
1988 3,205 - 863 - 1006 °| 4,163
1989 1,126 5 319 . 101b ] 1,551
1990 119 11 6 - 29816 P 3,147
1991 246 - . - 52120 |° [ 5,468
1992 122 1 - - - 123
1993 - - - 68 - 6,800 [° 6,868
1994 719 - - 7008 | - 650 | 2,069
1895 65 - - - - - 65
1996 232 - - - 232

F Not reported to NAFO.Catches estimated from surveiltance reponts.
I’ Includes some estimated catches. |
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Yankee 41.5 Engel 145 HI-LIft Campelen 1800
Parameter Otter trawl Otter rawl Shrimp trawl
AT. Cameron Willred Wilired
Templeman Templeman
Doors 4.5m%/590kg 3.8m*/1250kg 4.3m7/1400kg
Sweeps {m) 40.2 15.2 6.1
Bridies {m) 2.1 30 40
Bouyancy (kg) 105 283.5 1765
Headline (m) 24.1 29.2 295
Fishing Liie (1) unimown 1.2 19.5
Footgear
Length (m) 30.5 44.2 35.6
12 Rubber Rollers 25 Steel Bobbins & 102 Rubber Disks
Material & 8 Rubber Bunts 4 Rubber Rollers (Rockhopper)
Weight Air (kg) unknewn 2349.7 5013
Size (dia./cm) 53/46/36 53/46/36 as
Mesh Size (mm)
Wings/Square 130 180 80/60
Bellies 13092 1501130 60/44
Codend 92 130 44
Liner 30 30 12.7 .
Matetial FPolyethylene Polyethelyene Polyethylene
Nylon Codend
Doorspread (m) wnknown . 6075 45-55
Wing Spread (m)} 13* 1722 15-17
Opening, () 2423+ 46 45
Tow Speed (kts) 35 3.5 30

* Data taken from commercially nsed trawl (Carrothers, 1974).

Table 3. Comparison of nggmgs anrd average trawl geometry of vanous trawls used in the Grand Bank surveys of yellowtail
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Table 7, Msan weight of yellowtail per 30 minute tow, by stratum, from research vessel surveys in Division 3N. Numbers in parentheses
are the number of sucessful sets.
No. of 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Depth trawlable .| ATC ATC ATC ATC ATC | ATC | ATC | ATC
{m} Stratum units ATC 187 | ATC 199 | 207-5 | ATC 222 | ATC233| 2456 262-3 276-7 2089-91 303-5 N9 3279
275-366 357 12,311 - - 0.0(2) - - 0.0(2) - 0.03) 0.0(3) 0.0{2) 0.0(2)
185-274 | 358 16,889 0.0(8) | 0.0(3) - - 0.0(2) - 0.02) | 003 | 3@ | 00(3)
93-183 358 31,602 0.0(3) 0.0(3) - 0.0(3) 0.0(2} - 0.0{4) 0.0{4) 0.0(3) 0.0(3)
57-91 380 224,592 - 58.3{4) - - 12.1{4) | 128.6(4) | 55.9(4) | 43.5(4) | 27.6(9) | 83.8(11) | 78.4(6) 36.7(7)
57-91 361 139,004 | 458(2) | 115.8(3) | 93.4(4) | 151.5(4) | 105.3(4) | 113.0(5) | 141.5(3) | 122.8(4) | 92.3(8) | 128.4(7) - 118.9(6)
&7-91 362 189,162 | 140.2(2) | 132.8(4) [ 22.1(5) 38.9(4) 33.3(3) | 44.1(5) 62.4(5) | 28.8(4) | 40.3(12) | 53.6(11) | 104.2(5) ‘47.2(8)
57-91 373 . | 189,162 | 736(4) | 135.1(4) | 26.7(4) | 24.2(4) - 23.3(5) | 745(4) | 505(5) [ 22.4(11) | 48.1(8) | 58.4(5) | 23.7(5)
57-91 374 69,885 | 67.8(2) | 424(2) [ 115.4(4) | 16.1(2) | 62.1{2) . 22.4(3) | 22.0(3) | 248(4) | 39.0(3) | 71.7(3) | 1914
<56 a75 119,577 | 60.0(3) | 69.0(3) | 121.5(3) | 94.5(3} | 80.3(3) - 62.7(4) | 306(5) | 66.1(5) | 57.8(4) | 69.3(4) | 61.1(5)
<56 a76 112521 - 45.4(2) | 10.3(3) - 82.1(2) | 126.4(3) | 78.3(3) | 4.6(2) | 86.4(4) | 125.3(3) | 74.3(4} | 63.0(7)
93-183 377 7,506 - 0.0(2) T 0.0{) 0.0(3) 0.02} - 00(2) | 0.0 | 0.0(3) 0.0(4) | 0.0(3) 0.0(2)
185-274 a78 10,434 0.0(2) 0.0(2} 0.0{2) 0.2(3) - - 0.0{2) 1 ;g.?; 0.08; ggg; gg:g; gg:g
275-366 | 379 7,957 - - 0.0(2) | 0.03) - - 002 | 032 0.0 I I ]
275-366 | 380 8,707 - 0.0(2) | 003 | 0.0(2 - - 0.0{2) - 0.0(2) 0.0(3) | 0.0(3) -
185274 | 381 13662 | 0.0 05(4) | 0.0{3) | 0.0(4) 0.0(2} - 0.0(2) | 0.0(3) | 0.003) 05(4) | 0.0(3) 0.0(2}
93-183 382 48,567 | 0.0(3) 0.0(4) | 0.0(3) 0.0(3) - 002) | 003 | 003 | 003 | 0044 | 0002 0.0(2}
57-91 383 50593 | 18.6(2) | 7.3(2) | 0.1i2) | 0.0(2) 003 | 273 | 00 | 0.03) 0.5(4) 133 177000
367-549 723 11,635 - - - - - - - - - - - -
350-731 724 9,308 - - - - - - -
367-549 725 7.882 - - - - - - - -
550-731 726 5,405 - - - - - - - -
367-549 727 12,010 - - - - - - -
550-731 728 11,710 - - - - -
732-314 752 10,059 - - - - - .
732-914 756 7.957 - - - - - -
732-914 760 11,560 - - - - - -
Mean {no. sets) 71.8(24) | 78.4(45) | 44.8(48) | 53.2(37) | 53.5(22) | 72.7(30) | 60.8(48) | 40.2(41) | 40.1(B2) | 63.6(B1) | 63.0{54) | 43.8(60) }:
Biomass ('060 1) 59.7 96.6 46 45.4 46.8 71.6 76.2 47.6 50.2 79.7 70.1 54.4
|Table 5_ - (Contd.)
T 1::4 ;:8453 1986 1\,9:':'7 1988 1989 1‘;1_90 1991 1\:"9‘.2 'lﬁ 1994 1935
- WT WT
{m}) Stratum | 27.28 | WT 29 | WT 47 5860 WTT0 | wra 95-96 | WT 106 | 119120 | 136137 | 152154 | 168-170
275-366 357 0.0(2) 0.0(2) 0.6{2 - 0.0(2) 0.0(2) 0.0(2) 0.0{2) 0.0(2) 0.0(2) 0.0{2) 0.0{2)
185274 ] 358 0.02) | 0.0(2) 00(2) | 0.0 | 00(2) | 002 | 002 | 90(2) [ 002) | 0.0 | 0.0(2) | 0.0
93-183 359 00(2) | 00(2) [*00@2) | 002 | 002 [ 00@) | 002) | 00(3) | o0 | 042 | 0.0} | 0.0{2)
57-91 380 | 1429(7) | 54.0(16) | +4.1013) | 9.2(18) | 2.4{12) | 30.8(15) | 6.6(15) | 10.4(13} | 19.6(14) | 75(11] 2.6(8) | 42.2(12)
57-91 361 139.9(5) | 67.1(7) | 441(10) | 73.8(8) | 88.7(7) | 48.6(10) | 125.2(9) | 92.3(8) | 38.9(8) 95.1(8) | 197.8(5) | 129.3(7)
57-91 362 95.1(7) | 36 6(11} [ 73.2(14) | 47.8(13) | 43.8(1C) [ 30.5(13) | 35.3(10) | 30.5(10} | 3.0(12) 52.5(9) 1.5(6) | 0.3(10)
57-91 373 635(r) | 32.0(8) | 17.9(4) | 23.1(13) { 23.8(10) | 14 8(13) | 0.9(10) | 8.8(11) | 01(I0) | 0.1(8) | 0B(7) | 0.0(10)
57-91 374 355(3) | 253(4) | 116(6) | 57(5) [ 23(6) | c1(5) | 05() | 0.2(5) | 085 | 0.0(3) 0.0(3) 1.1(4)
<56 375 | 176.1(5) | 97.8(8) | 231.7(8) | 142.8(8) | 681(6) | 23.2(8) | 102.7(8) | 14.9(6) | 141.1{6} | 60.0(6) | 13.9(4) 72 B(6)
<56 376 32.5(4) | 78.5(7) | 882(9) | 59.48) | 43(6) | 72.6(8) | 403(7) | 113.8(7) | 11.2(7) | 3.3(6) | 2.2(4) | 2.5(6)
93-183 377 0.0(2) 0.0(2) C.0(2) 0.0(2) Q.5(2 0.0(2} 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0{2) 0.0(2)
195274 978 | 00) | 00() | 0.0(2) [ 00(2) | 00@) | 00@) | 00@) | 00@) | 00@) | 00@) | 00@ | oo |
275.366 | 379 00i2) | 002) | 003 | 002 | 00@ | 002 | 0002} | 00(2) | 002 | 0.02) 002) | 0.0
275366 | 380 0.0(2) 0.0(2) 0.03) 0.0{2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.6(2) 0.0(2) 0.0(2) | 0.0
185-274 | 381 00@) | 00(2) | 003 | 00(2) | 002 [ 002 | 002 | 00@2) | 062 | 0002 | 007 0.0{2)
93-183 382 0.0(3} 0.0(4) 0.0(4) 0.0(3) 0.0(2) 0.0(3) 0.0(3) 0.0(2) 0.0(3) 0.0(2) 0.0(2) 0.0(2)
. 65;'_-;3;9 ?gg 1.8(3) 0.0{3) 0.0(4) 0.1(3) 0.0(2) 0.0(3) 0.0(2) 0.0(3) 0.0{2) 0.0(3) 0.0(2) 0.0{2)
- = z : - - - - 0.0(2) 0.0{2} 0.0(2) 0.0(2 0.0(2
ggg-;z; ;gg - - - - 0.02) | 062} | 0002 0.052; 0.0{2}
367548 125 - - N - 0.0(2 | oo | 00 00(2) | 0.0(9)
357-549 729 - - 0.0{2) 0.0(2) 0.0(2) 0.0(2) 0.0{2)
550.731 L . - 002 | 0.02) | 00(2) | 0.0R2) | 0.0(2)
732.914 72 - 0.0(2) 0.0(2) 0.0(2) 0.0{3) 0.0(2)
- 2 . - - - - 0.0(2)
732-914 | 756 - - - - X
732.914 | 760 - - - : g‘ 3%
Mean (No. sets) 83.5(60) [45.3(85) !61.9(101) |40.2(81) [27.5(77) |26.5(94) |34.1(85 . 1
Blomass ('000 t) 104.6 56.7 65 : 4;.8 (34).4 : 33).3 (42).6 ® “9337).2 z O(B;B).G 24.7(8:2).4 22'6(?3?.3 27.9(8398).6
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Table &o_. Mean weight of yeliowtail per 30-minute tow, by stratum, from research vessel surveys in Division 3@, Numbers in parentheses 1
are the number of sucessful sets.
No. of - 1973 1975 1976 1977 1978 1979 1980 1981 982 | |
Depth trawlable | ATC 207, ATC ATC ATC | ATC 289, | ATC 303, | ATC 317, | ATC 327,
{m) Stratum units | 208,209 | ATC 233 | 245 246 | 262, 263 | 276,277 | 290, 191 | 304, 305 | 318,319 | 328, 329
93-183 329 129,185 [ 0.0(2) - 0.0(2) 0.0{3} 0.2{5) C.0(8) 0.0{2} 0.0{2) | 0.0(6)
57-91 330 156,809 0116 1.1(3) 1 0.2(3) 2.0(3) 5.6(8) | 10.0(7} 0.0(2) 0.1{4) 1.8(7) .
57-91 331 34,229 | 33.6(2) | 0.4(2) 8.2(2) . 7.3(2) 6.0(3) 3.5(2) - 4.0¢4) | -
93-183 332 78,592 - 32(2) | 20 | 11.53) | 2.6(3) 2.0(4) 0.0(2} 0.3(4)
185-274 333 11,335 0.0(2) 0.0(2) 0.0(2) 0.0(3) 0.0(2) 0.02) 0.0(4)
275-366 334 6,908 - - 0.0(2) 0.0(2) 0.0(3) 0.0(3) 0.0{2} 0.0(4)
275366 | 335 4,354 0.0(2) - 0.0(3) - 0.02) | 0.0y | 0.00) - 0.0(2)
185274 | 336 9,083 0.0(3) | 002 | 002 | 002 | 002) | o0& | 002 - 0.0(2)
93-183 337 71,161 0.2(3) 1.3(3) 4.5(2) B8.8(2) o0.02) 0.5(4) 0.0(3) 0.3(3)
57-91 aza 142,472 | 33.7(5) | 752 | 913 | 2384) | 23(5) | 54.1(7) [ 23.0(5) - 1.0(5}
93-183 339 43913 | 1.4(2) 0.0(2) - - 0.7(2) 0.4(3) - 0.0(2) 0.1(4)
57-91 340 128,810 - 0.6(3) 24(6) | 22.2(3) | 10.2(3) | 328(7) | 1.3(2) [ 15.0(3) | 3.9(6)
5791 351 189,162 | 31.2(5) | 29.3{4) | 15.7(4) | B06(5) | 26.4(6) | 78.5(11) | 68.2(10) | 51.04) | 34.2(9)
57-81 352 193,666 | 47.5(5) | 555(4) | 62.0(4) | 76.6(5) | 92.2(4) [ 79.7(12) | 67.3(11) - 40.3(7)
5791 353 96,232 | 05(3) | 43.9(3) [ 9.1(2 | 41.7(3) | 85(3) | 68.6(5) | 0.4(4) - 4.5(3)
93-183 354 35580 | 0.0(3) - 4.8(3) | 36(2) . 0.0(4) | 0.03) | 0.0 [ 002
185-274 | 355 7732 0.0(2) | 008 | 0.0 - . 0.0(4) | 0.0 | 0.0 | 0.0{2)
275-366 | 356 4,579 0.0(2) - - - - 0.02) | 0.0(2) | 002 | 0.0(2)
367-549 717 6,981 - - - - - . - - B
350-731 718 8,332 - - - _ -
367-549 718 5,705 - z
550-731 720 7,882 - - - - - -
367-548 721 5,705 - - - - - - -
550-731 r22 6,981 - - - - - -
732-914 764 - - - - z z
732-914 772 - - h -
Mean Wt.(#sets) 19.0{45) | 19.1(34) | 14.2(45) | 33.8(39) | 20.6{51) | 37.8(90) | 22.7(59) | 16.7(21) | 11.8(74)
Biomass (‘000 1) 21.2 222 18.4 42.1 26.7 50.8 29.5 11.6 15.8
Table (> (Cont'd.} I [ | | 1 T
. 1984 1985 1936 1987 1988 1989 1990 1991 1992 1993 1994 1995
Depth . AN WT WT WwT WT WT WT WT
(m) |[Statum | 27,28 | AN43 | WT47 | 5860 WT70 | Wrs2 | 9495 [ 105106 | 119,120 | 136-138 | 152-164 | 168-170
93-183 329 0.0(5) | 0.0{8) 0.0(8} 0.0(9) 0.0(7) 0.0(9) 0.0(7) 0.2(39) | 0.0(8) 0.1(6} 0.0(5) 0.0(5)
57-91 330 05(4) | 7.8(10) | 3.3(9) | 07(11) | 07{8) | 1.2(11) | 0B6(10) | 4.8{11) | 0.0{10} | 0.1(7}) | 00(5) | 0.007
57-91 a3 238(3) | 36.7(3) | 3.6(4) | 16.0(2) | 6.02) | 18.7(2) - 0.7(2) | _0.0@) 132 | 282 | 032
93-183 332 0.0(2 | 035 9.8(6) | 596 | 01 | 127(5) | 08(5) | 08(6 | 05(5) 6.6(4) | 0.2(4) | 0.5(d)
185-274 333 00(2) [ 00(2) | 0.0(3) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2} 0.0(2
275-366 334 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2 0.0(2) 0.0(2) 0.2(2) 0.0(2) 0.0(2) 0.8(2
275-366 335 0.0{2} 0.0(2) 0.0(2) .02 0.0(2} 0.0(2) 0.0(2) 0.0(3} 0.0(3) 0.0{2) 0.0{2) 0.2(2)
185-274 | 336 0.0(2) | 00(2) | 00() | 00) [ 002 | 00() | 00(2) | 0.0@2) | 00@2) | 0.02) | 04(2) | 0.0{2)
92183 | 337 1 00@2) [ 06() | 066) | 07(6) | 13(&) | 175} |_0.0() | 006 | 04(4) | 48 | 02(3) [_02@)
5791 338 15.8(5) | 11.1(9) | 6.8(9) | 24(9) | 23.0(8) | 72(10) | 6.18) | 5.4(10) | 9.66) | 576) |  32(6) | “5.2(6)
93-183 339 0.4(2) 0.1(3) 0.1(3) 0.1(3) 0.0(3) 0.0(3) 0.4(3) 0.0(3) 0.0{2) 0.0(2) 0.0(2) 0.0(2)
57-91 340 3.04) | 7.2(9) 83(7) | 21.4(9) [ 5.8(7) 3.4(9) 9.7(9) 2.7(9) 1.8(5) 1.5(8) 0.0(2} 0.0(5)
57-91 351 40.5(6) | 42.3(9) | 39.1(14) | 19.3(13) | 36.5(10) | 21.9(13) [ 27.3(12) [ 13.2(12) | 3.3(10) | 2.2(9) 0.1(7) 0.3(8)
57-91 352 30.5(7) | 28.7(11) | 34.9(14) | 51.4(13) | 24.8(11) : 27.0(13} [ 36.0{13} | 49.4(14) | 22.8(8) | 100.4(7) | 26.9(8) | 17.5{10)
57-91 353 1.0(2) | 56.3(8) | 21.8(7) | 106.3(6) | 2.2(5) 6.0(7) | 12.0(6) | 17.6(r) | 5.6(4) | 36.4(4) | 1.1(4) | 4055
93-183 354 00(2) | 05(3) | 00(3) | 00() | 002 | 04(8) | 0.0(2) | 1.8(3) 00(2) [ 002 | 002 | 0.2(3)
185-274 355 0.0(2) | 0.0 0.0(2) 0.0(2) 0.0(2} 0.0(2) 0.002) | 0.0 0.0(2) 0.0(2) 0.0(2} 0.2(2)
275-366 | 356 00(2) | 00(2) | 00@@) | 00@R) | 00@ | 00@) | 00@2) | 002 0.0{2) | 00(2) | 00t2) | 03@)
367549 | 717 - - - - - - - 0.0(2) 00{2) | 0.0(2) | 002 | 0.0
350-731 718 - - - 0.0(2) 0.0(2) | 0.0(2) | 0.0(2) | o0.0(2)
367549 | 719 - - - - - 0.0(2) 00(2) | 082} | 002 [ 0.0(2)
550-731 720 - - - - - - - 0.0(2) 0.0(2) 0.0(2) 0.0(2) 0.0(2)
gg;-%? ;:;12 - - B - 0.0(2) 0.0 | 00 | 00 | 00
- - - - - - - 0.0 0.0{2 . I
732-914 764 - - - - - 52) -( : ° (3(2) g.gg 4'5-(2)
732-914 772 - - - - - - 0.0{2) -
Mean (No. sets) | 12.8(56) | 18.0(93) | 14.7(102) | 20.9(100) | 12.2(84) | 9.9(101) | 11.9(93) [ 11.4(116) | 5.2(91) | 19.5(81) | 4.2(81) | 17.4{B5)
Biomass {'000 t} 17.2 24.2 19.7 28.1 16.3 134 15.6 15.8 73 27 59 8.2
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Table /7] Biomass estimates ('000t) of YELLOWTAIL FLOUNDER by depth and stratum from the Campelen

shrimp trawl surveys in Div. 3L from 1995-97
STRATUM [DEPTH (m.} AREA (mi.){UNITS (000] 1995 1996 1996 1997
Fall Spring Fall Spring
350 56-01 2071 284.9 0.0(8) 0.2(3) 0.0{2) No data
363 1780 2449 | 06(7) 0.5(8) 0.4(6)
371 ‘ 1121 w1542 0.0(5) 0.0(5) 0.0(4)
a72 2460 3384 - 0.6(5) 0.4(11) 1.8(9)
384 1120 154.1 0.0(5) _+0.0(8) 0.0(4)
TOTAL 1.2 1.1 22
328 92-183 | 1519 209 0.0(6) 0.0(7) 0.0(5)
341 1574 216.5 0.0(6) 0.0(7) 0.0(6)
342 585 80.5 " 0.0(2) 0.0(3) 0.0{2)
343 525 722 0.0(2) 0.0(2) 0.0(2) - ]
348 2120 291.6 0.0(7) 0.0(1Q) 0.0(7)
349 2114 290.8 0.0(9) 0.0(9) 0.0{7)
364 2817 387.6 0.0(9) 0.0(13) 0.0{10)
365 1041 143.2 0.0(4) 0.0(5) 0.0{4)
370 1320 181.6 0.0(5) 0.0(6) 0.0(4)
ass - 2356 3241 - 0.0(9) 0.0{11) 0.0(9)
390 1481 203.7 0.0(6) 0.0(7) 0.0(5)
TOTAL ] 0.0 0.0 0.0
344 184-274 1582 | 2178 0.0(8) | 0.0(7 - 0.08)
347 983 | 1352 0.0(4) 0.0{4) 0.0(3)
366 1304 . 1918 0.0(5) 0.0(5) 0.0(5) |
369 el | 1322 0.0{3) 0.0(4) 0.0(2)
386 - 983 135.2 0.0{4) 0.0(4) 0.0(3)
389 ' EEE 112.9 7 0.0(3) 0.0(4) 0.0(3)
3H 282 388 . 0.0{2) 0.0(2) 0.0(2)
TOTAL ' ' " 0.0 0.0 0.0
345 275-366 1432 . 197 0.0(7) 0.0(6) 0.0(5)
346 . 885 119 0.0{3) 0.0(4) 0.0(3)
368 334 . 48 0.0(2) 0.0(3) 0.0{3)
387 718 98.8 0.0(3) 0.0(3) 0.0(2)
388 /1 | 497 0.0(2) 0.0(3) 0.0(2)
392 - 145 20 0.0(2) 0.0{2) 0.0(2)
TOTAL 0.0 0.0 0.0
729 367-549 186 25.6 0.0(2) 0.0{2) 0.0(2)
731 216 .| 297 0.0(2) - | 00(3) - i
733 468 64,4 0.0(3) 0.0(3) 0.0(3)
735 272 37.5 0.0(2) 0.03) 0.0(2) B
TOTAL 0.0 0.0 0.0
730 550-731 170 23.4 0.0(2) 0.0(2) 0.0(2)
732 231 318 0.0(2) . 0.0(2) 0.0(2)
734 228 314 0.0{2) 0.0(2) 0.0(2)
736 175 241 0.0{2) 0.0(2) 0.0(2)
TOTAL 0.0 0.0 0.0
Mean Wt(#sets) 0.7(166) 0.2{188) 0.4(211)
BIOMASS(000t) 12 1.1 2.2
95 UPPER 0.3 1.7 53
95 LOWER 2.2 0.5 -0.8
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Table | { Biomass estimates (000t) of YELLOWTAIL FLOUNDER by depth and stratum from Campelen
' shrimp trawl surveys in Div. 3N from 1995-97. | B _
STRATUM |DEPTH (M) AREA (mi.)UNITS (000) 1995 | 1996 | 1996 . 1997* [ =~
] | . Fall Spring | Fall | Spring |
375 <56 1593 219.1 14.8(9) 17.3(6) 12.0(6) 19.1
376 1499 | 2062 | 245(9) 1.1(5) 24208) | 255
TOTAL 39.3 18.4 36.2 448 B
| 360 56-01 2992 4116 18.3017)_ | 282(11) | 36.8(10) 174
361 1853 jL 548 | 3401 | 26407)_| 312(10) 263
362 2520 3467 . 12.1(5) 26.9(9) 8.0(6) 339
373 2520 |- 3467 1.0(5) 0.7(9) 0.0(7) 0.3
T4 _ 931 | 1281 0.0(2) 0.9(3) 1.0(2) 0.4
383 674 92.7 0.6(2) 0.0(2) 0.0(2) 0.0
TOTAL 83.5 84.8 77.0 78.3
359 92-183 421 57.9 0.0(2) 00(2) | 002 00
377 100 13.8 0.0(2) 0.0(2) 0.6(2) 0.0
382 647 89 0.0(2) 0.0(2) 0.0(2) 0.0
TOTAL - 0.0 0.0 0.0 0.0
358 184274 225 | 308 0.0(2) 0.0(2) 0.0(2) 0.0
378 139 19.4 0.02) o02) | 0.0(2) 0.0
81| 182 5 | 00@) 0.0(2) 0.0(2) 0.0
TOTAL 0.0 0.0 0.0 00 |
387 275366 | - 164 226 0.0(2) 0.0(2) 0.0(2) 0.0
379 106 14.6 0.0(2) 0.0(2) 0.0(2) 0.0
380 116 16 0.0(2) 0.0(2) 0.0(2) 0.0
TOTAL | 0.0 0.0 0.0 0.0
™ 367-549 155 213 0.0(2) 0.0(2) 0.0(2) 0.0
| 728 105 | 144 0.02) 0.0(2) 0.6(2) 0.9
727 160 2 00(2) 0.0(2) 00(2) 00
TOTAL ‘ 0.0 0.0 0.0 0.0
| 724 550-731 124 174 0.0(2) 0.0(2) 0.0{2) 0.0
726 72 | 88 | 00 002 | 000 0.0
728 | 156 216 00@2) | 0.0(2) 0.0(2) 0.0
T TOTAL ' 00 00 0.0 0.0
Mean Wt.(#sets) , 423(90) | 433(82) | 47.1(82)
BIQMASS(000t 1028 | 1034 1132 123.4
85 UPPER ’ 135.7 129.7 156.1
85 LOWER ! 89.9 781 70.3
*Preliminary estimate |
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Table [_‘_i Biomass estimates (000t) of YELLOWTAIL FLOUNDER by depth and stratum from Campelen

11

T shrimp trawl surveys of Div. 30from 198597} | | .
STRATUM [DEPTH (m.) AREA {mi.)/UNITS (000 1995 1996 | 1996 1997*
. Fall Sprin Fall Sprin
330 56-91 2089 287 4 1.1(5) 0.3(8) 0.0(6) 0.1 |
331 456 62.7 0.02) 0.0(2) 0.0(2) 0.1 |
338 1898 261.1 7.2(5) 8.(7) 0.0(2) 7.4
340 1716 236.1 0.5(4) 0.0(6) 0.0(5) 0.8
351 2520 346.7 22N 47(8) 1.3(6) 10.0
352 2580 354.9 13.7017) 45.0(9) 15.2(7) 280
353 1282 176.4 0.8(3) 10.7(5) 0.7(2) 1.1
TOTAL 25.5 69.8 17.2 57.2
329 92-183 1721 236.7 0.0(5) 0.0(6) 0.0(5) 00
332 1047 144 0.1(3) 0.5(4) 02(2) 0.0
337 948 1304 0.0(2) 0.0(2) 1.3(2) 09
338 585 80.5 0.0(2) 0.0(2) 0.0{3) 0.0
354 " 474 65.2 0.0(2) 0.0(2) 0.0(2) 0.0
TOTAL 0.1 0.5 15 0.9
_ 333 184-274 147 20.2 0.0{2) 0.0(2) - 0.00
336 121 16.7 0.0(2) 00@) | 00(2) 0.00
356 103 14.2 0.0(2) 0.0(2) 0.0(2) 0.00
TOTAL 0.0 0.0 0.0 0.0 N
334 275-366 96 13.2 0.0(2) 0.0(2) - 0.0
335 58 8 0.0(2) 00(2) | 0.0(2) 0.0 |
356 61 8.4 0.0(2) 0.0(2) 0.0(2) 0.0 B
TOTAL 0.0 0.0 0.0 0.0
717 | 367549 166 228 0.0(2) 0.0(2) - 0.0
719 76 10.5 0.0(2) 0.0(2) 0.0(2) 0.0 R
721 76 10.5 0.0(2) 0.0(2) 0.0(2) 0.0
TOTAL 0.0 0.0 0.0 0.0
718 550-731 134 18.4 0.0(2) 0.0(2) - 0.00
720 105 14 4 0.0(2) 0.0(2) 0.0(2} 0.00
722 93 12.8 0.0(2) 0.0(2) 0.06(2) 0.00
TOTAL 0.0 0.0 0.0 0.0
Mean Wi(#sets) 10.1(81) | 27.6(86) 7.6(60)
BIOMASS{'000t] 25.7 70.5 18.9 57.9
85 UPPER 384 98.3 31.5
85 LOWER 13.1 44.9 6.2 ]
*Preliminary estimate




26

vigL I 1621 +} saby 10} (1000,) ssewolg pasueQg
_ | _
8'cth rAl 7] +'0cL +¥ saby 10J (3000,) Ssewolg pajeumnsy
_ _ _
519 2511 8¢l +1 saby 104 (3,000) sseworg pajewnys3y
00 00 00 ol
160 el L0 Pyl LE°1 'l 811 gL't ol 6
LE6°92 €10 6'9¢ L0228 £8°0 629 LPEEE 120 ey 8
969'6¢ 8¥ 0 128 €029 6%°0 9921 6L 6E L¥0 L'E8 .
#6582 62'0 986 £¥0'8T 6820 L'96 AT LE0 Z'88 9
zl0€e 91°0 R adl Y16 L) 810 €/6 8Z5'¢l 6L°0 Y2 g
868°L1 800 Z'ZEl 128°0l 600 €021 168 1’0 168 ¥
VA4 $0°0 L'£9 99’2 €00 z288 968 ¥0'0 $2Zi €
¥41°0 100 vLl 1620 L0°0 L'62 891 200 6'€8 Z
600°0 L0'0 60 100 100 oL 8800 100 2'8 I
lied e bundg lied
ssewolg | abe-ip 9661 ssewolyg | abe-jpp 9661 ssewotg | abe-1pa G661 aby

16-9681 ‘Imel ._._cm_maEmo ay) Buisn Aeauns e} pue Buuds yoea wolj sajdwes Ng “Alq wouy obe e sjyBlom abesaae|

Aq abe je siaquunu uonieindod BuiAldilinw woJy paALap ONTE "Ald WOy JBpUNO)) JIBWMO}3A JO oDE JE Sseluolg ‘S| o|qel




- 21

+
Y

,
H3AMO 48

0 £ v z0 [}
i [ I ¥ i v d3ddn §6
i 0 Lo 60 90 ri ! sgvilolg
: ]
_, ] ] [ 0 ] VL0L
W 0 [ 0 o 1 o [ £} Sl 9esl
! 1] 0 0 0 0 LL 8Z¢ vEL
i o 0 [} ] 0 it x4 ZEL
i a 0 0 o - €l 0L} bELOGS | OEL
; ] o [] [ 0 FWi0oL
“ 0 0 | 0 0 - oz ZiZ SEL
; | 0 0 | o 0 [1] GE i £EL
| 0 0 0 0 0 gt a1z LEL
! o 0 oI 0 0 rl 9L | BPG/OE | BTL
i ] 0 [ 0 : V1ol
_ 0 9 ¢ 0 i) 0 Lt apl | ZBE
0 0 - o 0 &Z I9E g8g |
i ! ¢ 0 0 ] 0 ¥ 8LL i 18€
| 0. 0 0 0 0 S | vEE 8ot
” ] 0 [0 0 0 €9 | @98 ovE
: 0 o | o | o 0 0F [ zevl | gge-slz SvE
' 0 o i o0 ! o [ | IVIOL
i ! 0 0 0 i 0 0 4 =4 U 16E
! 0 { © o I 3 0 ] 128 L gec
W | g i 0 o 0 0 z5 1Z8 - S
i 0 | o o [} 0 L €86 | 99t |
V W o . o ¢ [ 0 ] 196 | 69€
i 0 i o 1 o i@ 0 SOt vEEL | 9gc |
! 0 L0 ot 0 v/ | €88 | i I¥E
: 0 0 0 | o | o Bl | Z8St lvig¥Bl | t¥E
! [ [ ¥o [ [ | | F V1ol
i i 0 0 i 0 0 D . G6E
W 0 0 ¥0 Q) 0 L 96ET | GeE
” 0 0 0 I 9 0 66 0ZEl [0
: o 0 0 0 0 8l WO ==
i 0 0 0: 0 0 ¥4 2182 | JTveE
i 0 0 ] 0 0 651 vLz | GS
| i ! 0 - 0 1) 0 661 | ozke | | BFE
i | 0 0 0- [ 0 6E SZ% | E¥E
, 0 0 0 0 0 vy 585 LT Z¥E
j 0 0 0 0 0 Bil ¥.GH i e
: 0 0 0 0 0 [ 61Gi- | €81T6 | i€
| i 0 o 1 so 90 ¥l ! ¢ IVL0L |
! : 0 0 ) © 0 1T . PEE
! | 0 L0 €0 g0 | vo S8l | oeve TIE
0 - 3 a 0 ¥8 2Lk Y
! 0 0 Z0 Lo S0 vEL aell i E8E
! 0 0 0 0 50 g5 1262 | 1695 | 08E
| { 0 0 0 o | © oz 92 | 95> | weL
' f vB6lL | CBEL v 2861 La6l | 066} oo} E,_z}:: vIav Wl HIdICKNLvHLS

i

ﬁ

7861-066L 3¢ A 10} 'PAE1 1IN ou) Bosh shanins v tiod] Winjens pue ._a% AQ 3IANAOTL IVIMOTIIA IO :32 Sajewpsa ssewolg 3 AN




o
o3

] m . - L _
T8l §ET Y X r B ¥3IMO1 sél
o w 620% 2's8 9oy g9y zis H3ddn S6
_, 509 9PpS 962 LIz 82 SSYWOI
“ 0 0 0 0 0 VLol
_ m 0 - - - - 1 85} 8zl
0 0 - - - g ] 9zL
0 0 - 0 - 6 ¥ZL | 184085 | vel
o | 0 o 1 0 0 IvioL
. U o | o0 - - ZL__ i o8l 12l
i 0 0 0 - - g 50} gz
0 0 - 0 - ZL 561 6PS-LO9E | €TL
0 0 0 0 0o | i WioL
" 0 0 - 0 - 3 911 08¢
B o 1 0 0o I - 0 8 a0t | | sle
w ! L0 0 o | 0 0 zl ¥9l - 99-GiT | IGE
0 0 o i 0 0 | V101
Pt 0 0 - 0 - vl 28l 188
, 0 0. 0 o 0 0L | 6gl lo8le
: i | 0 0 0 0 0 T AR ] 8cg
! w 0 0 0 0 0 m | viol
w | i 0 i 0 0 0 4 ) 788
M W ,_ 0 0 0 - 0 B 00} 1Ig
B ” . 0 0 0 0 0 ze \Zv £81-26 65€
: £ 55 51z 66} 8¢l vioL
, i 0 0 - 0 0 15 vi9 €8¢
[ i - 1 0 - 10 0 0z 16 I e
. | g0 | 0@ 0 i €0 VO i 68t 0252 | ELE
: 90 Z0 90 L'y vy 68} 0252 z9¢
1 99z | ¢6l 961 L'H v'9 6¢1 €581 19¢
: | 99 .| ¥l €6 £y 62 44 2662 16-9G 09¢
m | TR | VM EANEEY Tyl V1ol
- “ z6 | 1Sl N Sy Gzl £11 66%| 9LE
B n iz | ¥S - €€ L1 0zl €661 96> Gl€
W - | ¥66l | €66i Ze6L | 166) 0661 {000) spun{'iw) yI3uy W) HIJICWNLIVHLS
! | | ,

RN PUE 3dep AG W

IONNOT4 IVIMOTI3A 1 (3000)

f f
SaPIIGSe SSEI0IG W“ﬁ s|qe]

. |
'7661-066) ‘NE "Ald J0J ‘IMel} JISNI o) Buisn shamins ||eg wosy w



29

i . i N |

m £0 §€ ez Zol £s HIMO 6l

) 58l 9z '8z 191 y3ddn 6

59 il 9Ll £6 1 SSYNOIS

] 0 0 0 0 0 IViol

i 0 0 - 0 - )] £6 2zl |
N i A 0 0 - - - 8 501 0zl

! , 0 0 - - - i pEl L£2-06 81l

0 0 0 0 0 viol

0 0 - 0 - g 9l L2l

! 0 0 - 6 ; 0 9 9L 6hL

w 0 0 - - 0 Zl 991 6¥G-19¢ b

[} 0 [} 0 0. | IvioL

m 0 0 ] a - G 19 ioage

0 0 0 0 0 ¢+ | 8¢ ! gge

| 0 0 0 0 0 L 96 | 99£-682 YEE

| 0 0 0 0 ] Lol

m 0 0 0 -0 - 8 €01 65¢ |

; 0 0 0 0 o | & | 1zl . 9gg,

: 0 0 0 0 0- | W ivl yaZ-¥8L @ €EE

il ) 9°0 1o YN m . Wi01

] 0 0 0 0 | 0 | e | wt | ¥5¢

; 0 0 0 ) 0 a4 $86 | BEE

: 0 0 0 0 0 L o6 | IEE

0 g0 10 0 0 6. 1101 G

i _ 0 0 0 i 0 10 621 LZLl £81-26 6ZE

i £'9 9°0L ST A §'01 IYLi0L

: : 0 $0 0 0 i 91 96 Z8el L gee

LS 56 60. €elL § 9P v6L | 0862 i 25¢

: W g0 Z¢ L0 vl Se 681 02ST L lge

; 10 zZ0 0 gz ¥'0 621 gl/L L ove |

0 L0 F) €} g0 TPl 2681 8ce

| 0 €0 Z0 90 L0 vE oGy o ge

“ 0 £0 ) 0 10 151 6802 16-95 = 0%f€

! ¥661 €661 Z66) L66L | 066 000) SLINM W) YIHv.W) HLJICWNLVHLS

1 ! _

v661-L66L ‘OF

153 ssewolg

I¢)
ZfoiqeL

i ]
“A(] 3o} ‘IMEN TIDNI 93 Buisn sAeains jje] wiolj wnjens pue ydep Aq YIANNO13 HYLMOTIIA 30 (1000) Sayews



.30 -

€0z 082l L'¥8 Z'sS §'iS | 65 L'Gb +L
| €9 ¥'/82 6'6E) 0'LEL 008 0801 878 +
| GBS | 1'T6S syl 0091 Z/8 LZbL L'E8 +1
el
00 00 000 000 000 000 000 0l
L0 0’} 0l 80 82 A4 P 6
6'9E £'ch G'SE g€l 9/l 602 al 8
178 1€8 Z8r | 9or L'LE -9¢ £0¢ z
| 986 788 BBE | 29 S8l g'ee [ X44 9
L ey 2L pGl 9'6e 001 LSl | 69l g
. TTEL 168 4 £ee 66 99 6'S 4
L€9 v'Zel 0 L0 4 (X4 4 €
an 6'€8 L0 00 10 L0 Lo . 4
80 88 00 00 00 00 00 b
£ - - - - - 0
9661 f 5661 7661 | £66} Z661L | k661 . 0664 aby
i :
el duwiils 0081 UsjedWwed eyl Buisn 9661 PUE G661 PUBYE-0661 WO} [MEl) JOHO G| [buj

ay) Buisn ONTE "AIQ Ul sAsans ysypunoub jje) usipeueD WO [leImo]|aA o (SUoljjiw) xepul souepungy 6} 9iqeL




31 -

“ i _ : 1 i
_ L 09 599 Lgg 9Ly ror (000 mmmEo_ﬁm paAuag
|
980°L0 98v'YS IE6°LE tseiv 5LV 1000.) ssewolg paeWwW)sST
@ ; [ 00o 000 T 000 000 | 000 oL
W M i 0k | 80 i 8¢ Z¢Z ¥l 6
; : i o000 | 000 000 . m 000 000 0l
{80’} 801 | 0L | 8260 911 80 oLz | 60 | 82 951Z | 850 Z2 891 | 2L ¥l 6
. 1Tz 20 | GGt . 0666 ZL0 gcl- | geer | Zo 91 LZryl 690 602 8594l | /80 VEL 8
| T BL9eL 60 | Zev 88V 61 gv'o 90 11971 170 1€ Z6'9k T ot G696l | G90 £0E 1
i PELEL (2] 8'6E yaLivi [a°] c'av SELG [341] S8l 8Lv°0L LE0 gEE 686 | LF0 BCT 2]
g0 Z0 [T VL z0 9'Ge 61 610 ool Lz 810 161 188°¢ €20 69k g
. 9080 LD 9t £2T ) 44 ) WO 65 950 10 99 588°0 510 56 s
i P ¥0 L0 4 v ze £
; _ P10 00 Lo _ 1o ! |10 z
] _ i 0o 00 _ () i 00 | _ |00 L
" [ssewioig | 9Ce- M\ | FB6L | SSEWOId |DE IR IM | £66) | Seewolg | 9D6IAN | 266) | SSEWOE | 9DV | 1664 | ssewold | 90eIM | 066 aby
i : i i ! i ;
i ' | | “ :
i ; j i i i . !

YE-0661 Ut $4aAns

ﬁ ! ! ) .
118} 2 Wwioy ofe je siaquinyu ushejndod Aq Suidiinw pue 1eak yoea Ul NE Mg Wl siybiom abeiaae Bune] AQ pRielnse ONIE MG Woi) |

SPUNG]Y IEO]aA jo 3BE 18 SSEWAY @.Ww_nm L




- 32 -

Table 7/ Summary of yield per recruit (M=0.3) calculations for yellowtail

flounder in Divisions 3LNO (reprinted from Brodie and Pitt 1983)

age wt-at-age |partial rec.

4 0.247 0.01

5 0.305 0.13
- B8 0.456 .46

7 0.610 1.00

8 0.725 1.00

9 0.842 1.00

10 1.030 1.00

11 1.103 1.00

F Catch Yield Av. Wt. | Y/effort

0.1000 0.1130 0.0760 0.670 21100

0.2000 0.1910 0.1230 0.6420 1.7090

0.3000 0.2470 0.1520 0.6160 1.4150

0.4000 0.2890 0.1710 0.5930 1.1940

0.5000 0.3210 0.1840 0.5740 | 1.0260

Fo.1 0.5176 0.3250 0.1860 0.5710 1.0000

0.6000 0.3460 0.1920 0.5560 0.8940

0.7000 0.3660 0.1980 0.5410 0.7900

0.8000 0.3840 0.2030 0.5280 | 0.70600

0.9000 0.3980 0.2060 0.5160 | 0.63700

1.0000 0.4110 0.2080 0.5060 | 0.57900

1.1000 0.4230 0.2100 0.4960 | 0.53100

1.2000 0.4330 0.2110 0.4880 0.4800

1.3000 0.4420 0.2120 0.4800 0.4550

1.4000 0.4500 0.2130 0.4730 0.4240

1.5000 0.4580 0.2130 0.4660 0.3970

Fmax 2.6164 0.5160 0.21860 0.4180 0.2300
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Fig. 6. Biomass estimates of yellowtail by NAFO Division from the Canadain spring surveys
using the Engel 145 otter trawl from 1971-85 and the Campelen 1800 shrimp trawl in 1996 & 97.
The 1998 estimate is not directly comparable to previous years.
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Fig. 7. Cufnulative biomass estimates of yellowtail from Divisions 3L, 3N, & 30
from the Canadian spring surveys with the Engel 145 otter trawl. The 1996 & 1997 estimates
are from the Campelen 1800 shrimp trawl (no data for Div. 3L in 1997
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Fig. ¥ . Abundance estimates of yellowtail (with approx. 95% C.1.)
", from Canadian spring surveys in Div.3N.
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Fig. 11. Index of abundance of adult yellowtail flounder from the Canadian spring surveys,
1975-95, usir)g the Engel 145 otter trawl, 1975-85 and the Campelen 1800 shrimp trawl in 1996
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