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LINTRODVUCTION

The greatest abundance of American plaice in the Northwest Atlantic occurs on the
Grand Bank off Newfoundland, NAFO Div, 3JLNO. "The fishery, which has yielded an average
32,000 t during the last 2 years, occurs mainly on the northern part of the Bank (Div. 3L}
in depths of 75 to 185 m, along the eastern edge (Div. 3N) in deptha of 70~275 m, and to
a lesger extent on the southwestern part of the Bank (Div, 3@) in depths of 70-185 m (Pitt,
1975; walsh, 1982) (Fig. l}.

Walsh (1982) concluded that both juvenile and adult plaice, in catches from the S
Canadian spring groundfieh surveys, were concentrated in the same areas of the Grand Bank.
Since 1985, directed juvenile flatfieh surveys on the shallow plateau of the Grand Banks
inside of the 91-m (50 fath.) depth contour have identified a proposed nureery Bite for
the southern Grand Bank population in the area known as the "Tail" of the Bank, in NAFO
Div. 3N (Walsh and Brodie, 1988; Walsh, 1989, 1990). Since 1989, the juvenlle flatfigh
survey has been expanded to include the slope waters of the Bank, out to a depth of 183 m
{100 fath.). Thias expansion was made in order to investigate the distributional range of
juveniles in the southern area and to lock for other possible nursery areas. AS a result
of these extended surveys, three distinct areas of concentrations of juvenile plaice have
been identified: the northern slope of Div. 3L, located in an average depth range of 130~
140 m (x = =1.2°C); the Tail of the Bank of Div. 3N, located in average depth range of 70-
72 m (x = 2.5°C); and Whale Deep, a deepwater baain located on the western side of Div. 3@,
in an average bottom depth range of 105-115 m (x = -0,3°C) {Walsh, 1991a,b). Thise paper
will report the results of the 1991 survey and compare distribution of juvenilea with
earlier surveys since 1985. .

Materjale and Methods
Survey design

Annual juvenile flatfish surveys of the Grand Bank were started in 1985. The main
purpose of the survey wae to determine year-clear etrength of juvenile American plaice and
yellowtail flounder as early as poesihle for the management of the resource. Frrom 1985 to
1988, the survey area incorporated the entire Grand Bank inside the 91-m iscbath, NAFO
Div. 3L, 3N, and 3@ (Fig. 1)}. since 1989, the survey was extended to the 183-m isobath.
The stratified-random trawl survey for juveniles the same depth atratification scheme which
has also been in place for annual spring Canadian groundfish surveys of the Grand Bank sinco
1971 (Fig. 1). However, the juvenkle nurvey is furllher stratified by densities based on
historical information {see Walah, 1986 for details}. The numher of fishing hauls was
proportioned according to the area of each stratum, and staticns were randomly derived prior
to each cruise. Since data on gear efficioncy was not avallable, bnly ralative abundance
eatlmates were derived usinyg a awept area modotl.

Survey gear and time

The survey gear used was a two-hridle Yankee 41 {80/104) shrimp trawl with a mesh size
of 38 mm throughout and equipped with a 12-mm stretched mesh liner in the codend. The
groundgear was rigged with J0-cm rubber rollers in the bosum, 30-cm rubber buntp in the
quarters, and 1l-cm rubber discs in the wing enda. The etandard towing speed used. weasured




by Doppler spesd log, was 2.5 knots with each haul being 30-minutes duration (on-bottom
time), covering an average distance of 1.25 miles as calculated from Loran C navigation.
At each fishing station, a surface-to-bottom temperature prcfile was taken with an XBT
(Expendable Bathythermograph) from 1985 to 1988 and a trawl mounted CTD system esince 1989
and bottom depth was recorded from sounder records. The surveys were carried out during
the laast week In Auguet and the first 2 weeks in September 1958%, 1986, 1988, 1989, 1990,
and 1991 and November 1-13 in 1987 aboard the R.V. WILFRED TEMPLEMAN, a 50-m atern trawler.
Seven hundred seventy-one (771) successful fishing hauls were made during the combined
period of 1985-90. In the 1991 survey, 206 successful sets were completed in Div. 3LNC out
to the 183 m depth contour.

All of the catch was sorted by species and weighed. All plaice were measured to the
nearest centimeter {total length). oOtoliths were removed for ageing. Fish were ¢lassified
as juveniles based on the age they began to mature and for this species this was
approximately age 5. All analyses of the data were done on a 1-cm size category using SAS
software (SAS Institute Inc. 1985).

RESULTS
CATCHES DIV, 3L

Tables 1. shows the average catch (numbers and weights), abundance and biomass
estimates of American plaice catches in Div. 3L, derived from the 1985-91 juvenile survaya.
In Div. 3L, the 1991 asurvey results showed plaice {juveniles and adults) were concentrated
on the nerth and northeast elope, in an average bottom depth of 143.6 m and an average
temperature of -1.2°C (Table 4), Both depth and temperaturea are consistent for the three
year period. Highest catch rates were found in strata 365, 348, 364, 385, and 390, similar
to 1989 and 1990 surveys, where tha average numbers per tow exceeded 1000 fiash and avgrage
weight per tow was greater than 80 kg.

ATCHES DIV. 3N

Table 2. shows the average catch, abundance and blomass estimates in Div. 3N for 1989-
91. Plaice in 1991 were concentrated on the Tail of the Bank, in the Regulatory Area, in
an average bottom depth of 74.7 m and an average bottom temperature of 0°C (Table 4).
Although average depth distribution was consistent, the average bottom temperature in 1991
was colder than the previous two years. On the Tail of the Bank, in atrata 359 and 360,
the average numbers per tow exceeded 1000 fish and the average weight per tow exceeded
78 kg. Both of thege strata had the highest catche® since the extended survey began in 1989
and strata 3&0 conslstently showed the highest catches in Div. 3N since 1986.
CATCHES DIV. 30

Table 3. shows the average catch, abundance and biomass estimates in Div. 38. The

highest average numbers and welghta per tow were found in Whale Daep, a deepwater basin on
the western side of the Bank (stratum 339) consistent with the 1989 and 1990 surveys,
Concentrations of plaice were found in an average depth of 98.4 m and an average bottom
temperatuzre of 0.4°C in 1991, comparable to 1990, but colder than 1989 (Table 4}.

BIOMARSS TRENDS

Figure 2 shows the biomaes by Pivieion and total biomass of Div, 3ILNO for the 1989-91
surveys which covers the majority of the stock distribution area on the Grand Banks.
Stock biomass in Div. 3L and 3@ has shown a decline since 1989 (using 188%-91 data only).
In Div. 3N, the etock biomass has been variable since 1989 with the 1991 estimate showing
a decrease of 3B%. It is noteworthy that the 1991 eatimate is about one-half of the stock
gize egtimate in 1985 and 1986 when coverage was not as extensive, Total biomasg of
Div. 3LNO in 1991 decreaped by 25% since 1990 (Tables 1-3j.

AGE COMPOSITION

Tables 5-8 and Figures 3-% show the age-by-age compoeition of the 1989, 1990, and 1991
aurveys. In Div. 3L, the 1985 year class (age 6 in 1991) and the 1986 year class (age 5
In 1991} contrlbuted signiflcantly to a stable total abundance, as eeen in all three yeare
{Table 5; Fig J). oOlder fleh at age 7+ has been decreasing in abundance since 1989 while
juvenile abundance ({1-5 years) has been increasing due to the strength of incoming year
classes being recruited to the survey gear. The 1985, 1986, and 1987 {age 4) year-clasges
comprised 70% of the 1991 total abundance. In Div. 3N, the total abundance in 1991 varied
littie from the 1990 estimate, but, both were approximately 40% below the 1989 estimate
{Table 6; Fig.4)} The 1985, 1986, and 1987 year classes comprised 38% of the 1991 total

aburidance in 1991. Juvenile abundance showed a modest increase from 1991 to 1990. Age 7+
estimate of abundance dropped by 54% from 1990 to 1991,
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‘comprised of the 1985, 1986, and 1987 vear-classes.
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Table 7. eshowe the population structure of plaice caught iln stratum 360, in the
Regulatory Area of Div. 3N. During past assessments, this stratum hae been salacted to
monitor changes in abundance on the "Tall of the Bank." Total population and the juvenile
abundance remained stable between 1990 and 1991. Greater than 90% of the total abundance
in thie stratum, in any one year from 1985-1991, was comprised of juveniles 1 to 5 years
of age. In 1991 the 1985 year clase waa the atrongest at age 6 and the 1986 year-clase at
aga 5 was the pecond "largest next to 1990 estimate of the 1985 year-ciass (Fig.5). As
reflected in all of Divieion 3N, 40% of total abundance of plaice in stratum 360 was

In Div. 30; appfoxlmately 72% of the total abundance of plaice in the 1989-91 surveys
was comprised of juveniles (Table 8). Total population w=ize, juveniles, and age 7+
abundances phowed moderate fluctuaticons during 1989, 1990, and 1991, although, all showed
a general increase from 1990 to 1991. The 1985 and 1986 year classes still appear strong
in.1991 estimates and together with the 1987 year class comprise approximately 44% of total
stock size in Div. 38 (Pig.6).

Tables 9 and 10 contain information on abundance eatimates at age of plaice catchas

-for nursery strata found on the northern slope of Div. 3L, in the Regulatory Area in

Div., 3N, and Whale Deep area in Div. 39 for the 1989, 1990, and 1991 surveys. In Div. 3L
{Table 9), the majority of catches of juveniles ages 1 to 5 were found in the deepwater
strata (93-183 m) on the north and northeast elope of the Bank during 1989-91. 1In Div. 30
(Tabla 10), atrata 329 and 339 of the Whale Deep area and strata 353 and 354 on the Tail
of the Bank in the Regqulatory Area account for 504-60% of juveniles dﬁring 1989-91 gurveys.
In Div. 3N (Table 10), the majority of juveniles were found in the Regulatory Area,strata
359 and 360 in all three surveys.

Table 11. shows a breakdown of the diatribution of the 1985 to 1990 year claasses
distributed in the Regulatory Area of Div. 3N and 30, eatimated from the 1991 survey. 1In
Div. 3N, 66% to 85% of plaice ages 1 to 6 years were located in the Regulatory Area with
gtratum 360 ¢ontaining the majority of the abundance estimates. In Div. 3@, 21%-31% of the
1985 to 1989 year-classes straddle the Regulatory Area, with the majority found in startum
353. These resulte agree with other years and support again the hypothesis (Walsh 19%1a,
1991b) of a separate southern Grand Bank nursery area located primarily in the Regulatory
Area.

CONCLUSTIONS

DIVISION 3L:

Juvenile and adult American plaice were found concentrated on the northern slopes in
an average depth range of 130 to 144m and average bottom temperatures below 0 C during the
1989-91 surveys. Biomass has shown a decrease since 1989, although total abundance and
juvenile has remained stable due to strength of the 1985-87 year classes. However older
plaice abundance {(age 7+) decreased during the same time period.

DIVISION 3N:

Juvenile plaice were found mainly in the Regulatory Area whlle adults were

diepersed throughout the area. Average bottom temperatures associated with

concentratione of plalce ranged from -0.1 to 3 C and depth distribution was shallower than
concentrations on the northern slope of Div. 3L. The 1991 biomaes showed a decline from
1990, however, abundance remained stable. The strong 1985-87 yearclasses (ages 4,3 and 2)
in the 1989 survey have been declining in gtrength in the 1990-91 survey estimates. In 1990
and 1991, fishery statistics for the Regulatory Area showed the 1985 and 1986 yehr clanmses
comprised 46% of the catch composition in 1990 and the 1985-87 year classes comprised 60%
of the 1991 catch composition.

DIVISION 30:

- Juveniles were concentrated in the Whale Deep area ({atrata 329 and 339), while adults
were concentrated also in this area and dispersed in esmaller amounte across the Division.
Average temperature of concentrations of plajce were just above 0 C in all three years and
average bottom depthe showed little variation, being shallower than Div. 3L and deeper than
Div. 30. Biomass has shown a decline since 1989, while total abundance has remained stable
ovér phé three years due to strength of the 1985-87 year classes. An average of 72% of the
total abundance in the 1989-91 surveys was comprised of juveniles ages 1 to 5. Older plaice‘
abundance appear stable during 1990-91 surveys due to incoming recruiltment but both
estimates are lower than in 1989,
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Taklel . Mean numbere and weight {kg) of Am. plaice per tow, by stratum from r.v. surveys in Bivisien 3L.
Nunbers in parentheses are the number of guccessful 30-ninute tows in each stratum The stratified mean
number and welght per tow {kg/30 min.}, abundance (millions), and biomasms [t x 10 7).

) Yeur
Depth (fm) Stratum  Categoty 1985 1986 1987 1988 1989 1990 1541
51-100 32e Av . No./net - - - - 159.85(1) - 138.15¢(5)
Av.wt, /net 15.00 29.52
51-100 341 Av.Ko./sst - - - - 1194.50(4)  202.80(5)  73%.93(4}
Av.wt. /nat 220.88 41.20 6%.32
51100 342 Av.No./set - - - - 223.00{2) - -
Av.,wt, /uet 51.25
51-100 343 Av.No./set - - - - 59.000(2) - 109.92(2)
Av.wt./set 7.50 22.468
St-100 Jan Av . No./set - - - - 1562.50(T) 773.90(4)  2165.33(7}
Av.wt. /et 1456.084 104.21 127.65
5i-100 349 Av.No./set - - - - 1341.40(5} 492.57(7) 303.12{7)
Av.wt./set 199.62 93.57 66.64
31-50 150 Av.No./eet 43 .60{5} 106.67(6) =~ 273.99(5) 71.63(8} 27.50104) 76.07(8)
Av.wt, /aet 39.80 93.92 69,25 51.44 33.30 47.12
31-59 363 Av.Ho./set 161.00(5) 119.40(5%) - 53.79(8) 315.43( 34%.50(4) 220.08(4}
Av.wt,/aet 56.30 42 .61 27.65 ae.70 T7.86 58.68
5L-100 164 AV.HNo, /set - - - - 1406.53(1L) 2363.60¢5%) 1370.61(6)
Av.wi,/set 113.02 292.07 122.29
51-100 365 AV.No, /oot - - - - 1064.7504)  912.67()) 2501.57(4)
Av.vb, /et 95.08 29.76 125.65
51-100 370 AV.Ho. /est B - - - 1702.83(63 1119.33(3)  £27.85(3}
Av.wt. a0t B7.33 145.37 €90.17
31-50 mn AV.No.)s-t 252.00(4) - - T4.341(5} 67.00(4) 9E.67(3) -
Av.wt . /aet 102.13 41.45 13.50 10.97
31-50 372 AV.No,/set 9E.28(9) 108.50(8) - 97.80(8} 97.88(8) 73.00(4) 62.95(4)
Av.wt. /det 72.09% 99,38 55.02 38.43 45.23 36.25
¥l-40 184 Av.No. /uel FLFN LYY [LIRELYLY (NS IWLITY] IR IF I Y I NI IE
Av.wt, /uet g 48 88.133 12.41 105.13 (46,31
51100 345 Av.No. /ust ~ - - - 10858015} 2084.00(4) 1354.261{6)
Av.wt./sat 69.33 87.562 a0.72
51-100 190 Av.No. /ust - - - - 284.00(4} 234.33(3) 1228.00(49)
CAvV.wE . faet 50.9t 41.27 87.72
Heann No./sat {# u-tgg 142.23127) 110.89(19) - {0) 140.50(2%) BOE.79(84}) B09._53(51) BAB.77(67)
Abundance (Nos x 10 ) 128.4 T 127,80 2231.8 2013.0 2295.5
Mean wt. /set 6§9.24 T8.00 55.35 91.72 100.10 78.5%
Biomasn (t) 63.0 52.4 50.4 253.7 248.9 202.9




Tabla 2

Mean numbers and weight {(kg) of im.

- 5 -

pluica per tow, by stratum from r.v.

surveys in Division IN.

Numbers

in parenthesss are the number of wuccessful 30-minute tows in sath stratum. The stratified mean number and weight

per tow (kg/30 min.), abundance (millions}, and biomass (t x 107

I

Teat
Dapth (fm) , Stratum _ Category - 1985 1986 1987 1508 180% 1990 19!!._
51-100 159 v _.Ho./pet - - - - 2395.50(2} 898.18(3) 1T703.94(4}
Av.wt./set 99.5% T 51.08 78.1%
31-50 350 Av.No./sat 1!9 67(3) 1823,93(14) 1043,14(19) 1271.32(20) 3013. 5“19] 1427, 81(21) 1509.73(18}
Av.wt./set 29.00 86.67 47.120 831,37 165.5 113.08 104.44
31-50 361 Av.Ro./aet 31.50(6} 19 .88(8) 59.00{8}) 64.12{6}) 53.T0(%) 71.36410} 76.07(0)
Av.wt./set 24.17 19.69 41.80 24.%0 188.50 35.18 331.83 .
31-50 362 Av.Ho./set 63.78(9) 62.57(T) 201.84(2) 135.76(6} 177.50(8} 162.14(9) . 357.12(7)
Av.wt. /ot | 37.72 u.n 84.19 45.5% 33.44 99.19 61.44
31-50 73 Av.No./met 399.80{10) 182.9%(T) - 51.5%(8) 95.25(8) 198.00(9) 64.2717)
Av.wt./Bet 313, 139.68 35.93 54,13 1231.16 14.51
31-50 I Av.No./set 147.25(4) 408.50(4) - 166.12{4) 173.33(3) 93.25%(4) 42.805(2}
Av.wt. /aet 62.63 218.25 53.98 37.00 " 36.31 77.09
S 30 375 Av_Ho.rsset | 57.70{7N 24.38(5) 48.9647) 23.54(9) 21.6348) %0.50(11}) 24.98{T)
Av.wt. /et 67,43 31.98 65,54 17.45 17.06 50.58 27.04
S 30 376 Av.No./set 60.00(2) 221.75(4) 347.63{10) 674.98(12) T71.09{9) 110.36(11) 210.04(10)
Av.wt_/set 45.50 204.31 18.7% 52.81 18.0% 23.01 36.19
51-100 sz Av.No./set - - - - 48.00{1) 584.00(3} 5%6.77(})
Av.wt. /set 5.25 46.51 4.44
31-50 383 Av.lNo. /set .235.00{11 - - 106.4214} 268.23{3) 396.33(3) 350.66(4)
Av.wt. /set 715.63 42.5% 52.50 63.49 18.43
Mean No./set (¥ lltlg 155.70(45} 494.50(49) AL4.8T{d46} 30B.B6(69) 723.63{71) 425.72(84) 453.48(70)
Abundance {Ros x 107} 41.5 T31.6 461.5 863.7 1204.7 T08.7 T54.4
Maan wi./ et 49.11 101.70 54.50 47.10 49.89 76.06 47.12
Biomass (t) 138.2 15¢.5 §0.6 3.1 99.7 126.6 78.4

Table 3

Mesn numbers and weight (kg) of Am. plaice per tow, by stratum from r.v.
Divisien 30.

. surveys in
Numbers in parenthesss are the number of successful 10-pinute tows ih each stratum.
vtratified msan number and weight per tow (kg /30 min.), abundance (millions}, and blommss (t x 10 "}.

The

. . Yeoar i
Bepth {fm) Stratum , Category 1984 1986 1987 1908 1989 1990 1991
- 31-100 329 Av.Ro./mst, - - - - 803.63(4) - 640,01(6) Co
Av.wt, uet 132.21 41.15
31-5%0 330 Av.Ro./net - - - 24.4812}) 155.06(7) }ll.l‘(?) 142.36(6)
Av.wt. /a6t 10.47 . 80,35 186.71 58.3%
3l-50 3zl Av.Ho./set b - - 6.9%(2) 30%.00(2) T49.00(2) 295.77(})
: Av.wt. /et 2.50 113.75 121.06 43.58 -
51-1040 332 Av.No./set - - - - £92.25(4) 515.00{2} 435.17{4) .
Av.ut_/eet 30,53 42.67 24.82
51-1¢0 LE¥] Av.No./set - - - - 387.00(2} 501.33(3) 444.66(4)
. Av.ut. /aet 45.38 37.58 431.76
31-50 128 Av.No./aet - 13.00¢3) - 08.60(6) 189.00(6} 99.25(4) 12%.8%8(6}
Av.wt./set 15,50 14.49 - 36.87 17.87 40.41
31-100 Lkl Av.No./Bet - - - - 2960.50(2) 2666.33(3) 1908.28(4}
AY.H%./uot 149.60 233.3% 178.36
31-50 340 AV.HD./IIt. - - - 1%9.79(3) 60.17{6) 38.14(7} 244.214(5)
Av.wt. /nat .09 35.87 19.16 35.27
31=50 sl Av.No./net 66.00(3) 81.33(9) - 48.11(7) 3ad.25¢m) 390.991(%9) 79,837
Av.wt. /est 3s.00 36.28 39.47 54.54 0.2 29.64
31-50 352 Av.Ho. /et - 38.62(13) ~ 120.09(11) 150.14(14) 106.46{16) 112.40(1&)
Av.wt . /set 37.30 28.22 39,06 35.94 n.21.
31-50 383 Av.He./ast - 794.00¢5) - 700.7144}) TT0.33(3) 1306.00(4) 992.44(5}
Av.wt. /met - 51.33 145.99 168.07 113.06 132.53
51-100 54 Av.Mo, /uet - - - - 472.5002) 692.00(3) 1334.97(3}
Av.wt./aet 80.53 81.46 103.79%
Mean Ho./met {# s.tlé 65.95{3) 182.73(30} 126.60(35) d64.37(60) 444.089(60} 406,23{6%)
Abundance {Noa x 10 1.7 160.9 168.9 855.4 738.1 477
Mean wt./set 349 34.14 38.51 19.94 76.58 52.19
Biomass (t) 9.4 30.1 314 147.2 127.0 96.1




Table 4.

Waighted aversge botton depth [B) and tenperaturs {*C)

of catches of American plaice (juveniles and adults) froa the
1989-9%1 Burveys.

pivigion

Yemar Dapth {(m) Tempercaturs (°C)
1989 L 139.7 -1.1

N 71.2 3.3

kL] 97.1 1.1
1990 iL 130.2 -1.1

iN 16.2 -0.1

k] 90.8 ¢.3
1991 L 143.6 -1.2

IN 74.7 0.0

3e 98.4 0.4
Table 3 pivision IL abundance at age (Nos. X 10“)‘ot plaice

in the 1989, 1990, and 1991 surveys.

Age 198% 1300 1991
1 4.1 1.2 4.1
2 84.0 28.6 §3.2
3 456.9 171.4 1771.5
[] 486.7 476,13 405.4
5 199.7 4,9 751.0
[} 223.5 198.1 450.3
7 220.2 194.3 116.5
B 238.9% 180.48 103.0
9 196.2 142.1 50.9
10 0.1 77.8 42.6
11 30.2 41.9 10.9
12 11.8 19.1 6.0
13 4.1 5.7 4.7
14 1.4 1.4 2.0
15 0.5 0.6 1.8
16 0.3
Unknown 0.1- 0.2
Total i
1+ 22310.6 2015.4 2290.5
S5+ 1198.7 1338.7 1640.0
T+ T15.4 661.7 436.7
1te$ 1231.5 1153.3 1401.2
Teble - . Dlvision 3N abundance st age (Nas. X 10°%) of plaice

in the 1989, 1990, and 1991 sucveys.

Age 1989 1990 1991
1 52.5 35.2 42,5

2 254.1 78.5 215.2

k] 405.6 129.5 172.1

4 32,5 192.0 104.4

5 94.5 143.8 124.2

& 5.4 319.0 61,9
"7 13.4 20.0 13.3
[} 9.7 13.8 4.1

9 5.8 14.0 5.5

10 6.7 12.0 4.2
il 5.6 9.9 1.1
12 2.9 7.3 2.7
13 2.1 5.0 1.7
14 0.8 3.9 0.9
15 0.2 1.5 2.0
15 0 0.5 1.3
17 0 0.2 0.4
18 0.2

Unknown 0.1 i 0 0
Total

1+ 1221.9 706.3 760.6
S+ 177.1 271.0 226.5
T+ 47.2 88.1 40.4

1 te 5 1139.1 579.0 658.4




Table 9 .

surveys.

Table ¥

Table 7 . Abundance at age (Nox. x 10'6) for Steetum 380 Crom survays In

1985-91.

Age 1985" 1986 1987 1988 1989 . 1990 1991
1 12.1 165.4 . 95.2 10.1 49.9 29.1 20.9
2 20.7 144.9 144.1 100.5 212:8 58,5 140.5
3 8.6 127.1 56.1 172.3 321.7 91,2 120.0
" 3.1 53,4 21.8 1.9 275.9 1171 72.3
5 a1 19.9 6.7 26.6 77.3 97.4 B4.1
6 11 - 25.2 2.5 8.3 24.6 23.6 19.6
7 1.0 11.6 1.5 4.8 5.2 7.9 6.3
8 1.0 47 0.7 1.5 2.3 3.5 1.1
9 1.5 1.8 0.4 1.3 0.9 1.4 0.9
10 1.5 1.1 0.2 0.6 0.8 0.7 0.4
11 0.7 D.? 0.2 0.6 0.6 0.4 0.4
12 0.7 0.6 . 0.2 0.4 0.3 0.2 0.2
13 0.4 0.5 0.2 0.4 0.4 0.2 0.2
14 0.2 0.3 0.2 0.2 0.2 0.2 0
15 4] 0.2 [+] )] 1] 0 0.2
16 1] 0 1] 0 1} 0 0.2
17 ‘0 1] 0 0 0 0 ]

Total
1+ 59.8 557.7 331.7 403.5 978.3 £53.6 4B7.4
e 15.2 66.6 1.8 45,7 112.8 135.% 133.6
1+ 8.0 71.% 1.6 11.8 10.9 14.5 9.9

1to$s 8.6 510.7 323.9 383.4 942.6 415.3 437.80

Bpoor coverage in 1985 (thres sets in the northern section only).

ln the 1989, 1990, and 1991 surveys.

plvision 3@ abundance st age {Nos. X 10'5) of plaice

Age 1889 1990 1991
1 B3.% 41.2 2.8

2 110.5 136.3 163.0

1 200.7 80.5 140.3

4 141.3 159.% 81.3

5 72.7 107.8 151.2

& 57.2 44.5 83.2

7 57.7 32.9% 32.5

a 36.5 4.0 36.12

g 4.2 17.1 11.4
10 22,3 15.7 11.6
11 16,8 12.8 6.6
12 10.0 9.4 1.7
13 3.9 5.5 3.1
14 3.3 2.6 1.6
15 1.8 1.1 ]
16 0.7 6.5 1.7
17 . 0.2 0 1.
18 0 0 0.2
1% 0 [ 0.3

Total

1+ 855.6 692.5 744.3
S5+ . 319.4 271.5 146.9
T4+ 189.4 121.2 112.5
l to 5 606.9 527.9 548.6

Abundance estimates at age {10-6} fron despwater strata ($3-183 a) on the north and northeast slopes of Division 3L

from 1989-91 juvenile

Stratun 364

~3 Stratum 348 Stratum 349 Stratum 363 Stratum 370 Stratum 305 Div. 3L abund
Ags 1989 1890 1991 1989 1990 1991 1985 19%0 1991 1949 1990 1891 1989 1990 1991 198% 19%0 1991 1989 % 5990 % 1991 &%
1 0.2 0.1 0.6 a.1 0 L] 0.3 0.4 0.4 0.1 0.3 0 0.5 0 1] 2.0 0 o 4.1 81 .2 8 4.1 49
2 9.5 0.6 8.0 3.9 0.2 2.2 14.2 7.1 14.3 14.3 0.7 2.2 14.5 2.2 1.4 19.3 0 3.0 - 84.0 50 286,56 94 83.2 %59
3 53.8 6.8 31.6 1.0 1.2 10.0 109.0 46.2 28.1 5.4 5.2 66.1 7%.0 1i.0 5.3 84.4 0.4 26.0 456.9 91 171.4 93 177.5 17
4 63.4 25.7 45.7 40.6 6.4 28.6 117.1 169.1 71.5 53.8 21.3 18%.0 79.4 29.0 13.5 70.9 0.8 1.1 486.7 87 476.3 92 405.4 83
5 42,1 33,2 177.4 19.5 15.5 57.9 40.2 197.1 136.0  21.7 27.% 519.8 1.7 333 .0 23.4 0.5 134:2 199.8 84 474,891 T51.0 M4
(] 51.3 24.0 120.0 32.5 12.7 40.2 36.5 0.8 0.4 21,2 14.8 44.3 15.5 16.9 20.% 23.8 0.2 69.7 223.5 a1 198.1 90 450.3 M1
7 51.6 28.1 44.5 44.9 19.5 3.9 24.5 66.2 40.8 15.84 13.% 4.0 9.2 19.86 10.2 17.3 0.1 0.7 220.2 76 194.3 50 216.5 7
8 45,1 5.8 14.1 66.% 25.1 9.8 34.1 61,9 24.5 11.5 8.2 1.1 7.4 19.8 4.9 12.8 0 7.2 239.0 75 180.8 87 103.0 66
9 24.2 18.5 3.3 49.1 19.5 20 27.6 48.31 12,7 5.5 5.2 0.5 7.0 .7 2.2 10.3 0 3.6 156.2 63 142.1°8) 50.9 56
1w - 5.8 6.5 2.1 9.1 7.2 1.6 ‘9.0 29.0 9.1 1.5 2.7 0.3 3.5 6.6 1.6 4.9 0 2.8 70.1 48 77.8 N1 42.6 45
I1 1.7 2.2 0.3 2.1 1.6 0.} 2.7 15.4 1.2 0.9 0.6 1.3 2.5 0. 1.7 0 0.6 30.2 35 41.9 58 1.0 35
12 . 0.7 0.9 6.} 1.2 0.7 0.2 0.9 &.7 0.6 0.2 0.5 0.4 0.7 0.1 0.8 0 0.4 13.8 30 19.1 53 6.0 22
11 0.2 0 0.4 0 o 0 1.5 0.4 Q [ 0.1 0.2 0.2 0 6.2 4.1 24 5.7 33 4.7 15
14 0 0 [} 0 L] 0 0.3 0.2 [+] 0 o 0 0 0 1.4 13 1.4 2 2.0 15
15 0 0 ] 0 i a Q 0.2 ] 0 0 4] 4] a 0.5 4 0.6 9% 1.8 11
16 ] 0 [} 0 0 Q 0.3 0
Total 350.4.174.4 488.2 301.4 110.7 177.7 421.2 719.9 410.7 205.2 101.5 3123.0 239.3 156.6 882 271.9 2.0 339.5 2230.5 2015.4 2290.5




Tabie 10  Abundance estinates at age (Few x 10-‘) from phil".'u catches on the "Taill of the Bank™ (Strats 353, 354, 159, and 360) and Whale
Desap and Wnale Bank {Strata 339 and 229} during 1989, 1990, and 1991 juvenils murveys.

Stratun 329 Stratum 319 Stratus 333 Stratun 3534 Div. 33 total abundance Stratum 360 Stratun 1358
Age 1989 199071951 1989 1990 1951 1963 1390 1991 1589 1990 1991 1989 % 1390 % 1991 % 1689 1990 1991 1989 1990 1991

10.6

1 0.4 39.2 6.8 0.3 4.0 11.4 0 0.5 0.9 0 82.7 63 41.3 46 2.8 32 49.0 29.0 20.9 0.6 3.5 5.1,
2 2.0 31.3  25.0 42.3 18.7 5.1 26.6 33.9 1.1 3.4 16.4 110.5 47 138.3 52 163.0 62 212.8 58.5 141.4  19.3 3.3 26.2
3 314 6.3 M.0 23.4 20.6 25.9 16.1 20,2 6.1 3.0 $,9 200.7 49 80.5 53 140.3 1 327.8 3.2 120.0 47.2 9.1 18.4
4 .6 14.9 15,8 40.7 14.3 28,5 37.9 17.9 7.0 9.8 9.6 1a1.3 51 160.0 55 91.3 62 275.9 137.1 72.3 29.513.7 9.8
5 10.6 22.7 12.2 1.9 24.4  14.8 29.4 29.8 3.1 9.516.5 72.7 56 107.8 56 151.2 62 77.3 97.4 841 5.0 8.4 12.4°
6 1.9 11.5 12.5 10.4 16.1 9.7 10.4 13.2 1.8 3.3 7,2 $7.363 44.554¢ 83.7 %8 24.6 23.6 39.6 1.9 1.2 27,
7 138 3.5 14.2 7.7 5.5 8.3 6.7 5.7 1.9 2.1 34 7.8 32558 3XL55% 5.2 7.9 63 0.3 0.3 0.4 °
s 9 3.6 10.8 5.t 57 3.4 3.4 61 07 0,% 3.3 36567 24.039 36.25 2.3 3.3 1.1 6.1 0.1 0
9 9.2 1.1 104 2.7 1.8 2.3 1.8 1.3 0.6 0.4 0.6 M.266 17129 11,442 09 1.4 0.9 0 0 O
10 5.3 0.6 6.3 1.7 1.8 ¢.6 1.1 1.0 0.3 0.2 0.3 22.357 1571% 11634 0.8 07 0.4 0 0 O
11 2.8 6.3 1.6 0.8 0.9 ©.4 0.7 0.5 0.2 18,837 12,812 6626 0.6 0.4 04 O ©0 O
12 0.7 1.1 0.5 0.3 0.4 0.2 0.2 0.1 10.0 23 9.4 8 3716 0.5 0.2 6.2 © 0 0
13 0.3 0.1 0.3 0.4 0.2 0 1,924 557 3143 0.4 0.2 0.2 0 0 9
i 0.5 0.0 0.4 0.2 0.3 0 1333 2.6 1.6 3% 0.2 0.2 0 ¢ o0 0
15 .1 0.5 © 0.8 0.1 1.a3 119 2.2 41, 0.2 ¢
16 0.1 0 0.7 0 0.729 050 1.7 47 0.2 0
17 6.7 0 1.4 57 0
18 [ 0 0.2 0 0
Total 146.9 H.5" 116.7 184.2 163.9 118.8 105.2 146.4 132.9 23.8 33.7 §7.3 855.7 693.5 T44.3 978.3 453.6 487.4 105.1 40.2 75.7

Div. 3N totsl abundance
Age 1989 % 1590 % 1391 %

1 52.89 95 35.2 93 42.5 61
2 54091 W5 5.2 M
1 405.6 83 129.5 79 172.1 a0
4 332,532 192.079 4.4 79
3 94.5 88 1438 4 124.2 78
[ 5.4 75 39.0 64 61.9 69
k 13.4 42 260 32 1).3 50
] 9.7 215 14.0 27 4.1 29
L] 5.6 17 14.0 10 5.5 18
‘1o §.712 12.06 4.2 12
11 5.6 11 9.8 4 4.1 10 1
12 3.0 17 7.3 3 2.7 7
13 2.1 17 5.0 3 1.7 12
byt 0.8 22 1935 9.9 0
15 0.2 23 1.5 § 2.0 10
15 0.5 2 1.3 15
17 o940
18 0.2 0
Total 1221.9 706.3 760.6

Table 11 Percent abundance distribution of the 198590 year-clazses of plaies in the
Regulstary Ares derived from the 1991 juvenile surveys.

Division 3N Division 38
] X Abund, Stratum percent Total X Abundance Stratus percent Totsl
Tear-class Age Length (107°) 376" 260 3509 & lengen (107%  sa® € x
1930 1 7.1 42.5 5 49 12 66 6.0 2.8 0 0 Q
1989 1 11.3 5.2 5 65 12 B2 10.% 163.0 21. 10 i
1968 1 17 172.1 4 70 1 B3 15.7 - 140.3 i4 7 1
1987 4 1.1 104.4 4 69 9 82 10.3 91.2 20 11 1
1986 5 24.6 124,2 3 68 10 81 22,3 151,21 w0 1 1
198% & 30.4 61.% 5 64 5 74 25.3 81.2 18 ' 235

P93 of area outside 200-aile linit.
daax of area outside 200-mile limic.
e1001 of area outsids 200-mile limit,
IZl! of area outside 200-alla limit.
54X of arca outside 200-aile liuait.
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DIVISION 3L

H 1080 1000 B 1001

Abundance (Millions)

. Age
Fig 3. 1080-91 abundanca at ege of plaice In Div, 3L from the Juvenile surveys.
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Fig.4, 1089-91 abundanca at age of plaics from Natfish surveys in Divislon 3N,
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Fig.5. 1969-01 abundasnce at age of plaice from the fiallizh surveys -
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STRATUM 360

[F 1980 (21900 & 181

mo_.....,,A

250 --------

$

{suoR) sDUR|

1
o
8
0
Phi

v

Age

[ 1986 [J1g87 B 1008

350

sook......... B T T T

250‘7.........,.........“............»--......,,....

OO - - e e

™
{auont W)

SR DUMTTY

Figs. 1040-01 abu i danoe af age of Cikles In Simtun 300 from fuvenils ftatfisy wriwyje
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