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This stock has been under quota regulation since 1973 with TAC's and nominal catches as follows: 

TAC( '000 tons) 

1973 

60.5 

Ca tch ("000 tons) 53.0 

*Prel iminary 

1974 

60.0 

46.0 

1975 1976 

60.0 

43.0 

47.0 

51.8 

1977 

47.0 

43.2* 

1978 

47.0 

The highest recorded catch from this stock was in 1967 when 94,000 tons (Fig. 1) were reported. 
The 1977 catch was lower at 43200 tons than in 1976 when 51,800 tons were taken when the TAC was 47,000 
tons. 

Catch per hour (Canadian stern otter trawlers) has decreased generally from 1967 to 1974 at which 
point it has remained relatively stable with "total II CPUE between 360 and 400 kg/hr and lImain species" 
rate between 400 and 520 kg/hr. 

Assessment 

Terminal or Starting F (FT) 

The values of F used to initiate the Cohort Analysis using the 1977 catch data for Divisions 3L 
and 3N were taken from the regression of fully recruited F on total fishing effort (Fig. 2). In 1977 
approximately 100,000 hours were calculated for Divisions 3LN. This gives values of 0.60 and 0.45 for 
males and females respectively. FT for Division 30 were the same as those used in the 1977 assessment, 
0.5 for males and 0.4 for females 

Partial Recruitment 

Partial recruitment was determined from the matrix of catch numbers at aQe 1974-77. F for the 
final age group of each year was as shown in Tables 3 and 4, however, for each cohort the starting or terminal 
F was the average at age for 1974-77. In this way, the matrix of fishing mortality for this exercise 
was calculated and the recruitment pattern determined from the average F's at age. 
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Average Weights 

Average weights were calculated from monthly length frequencies and age samples collected during 
1977 weighted by the calculated numbers caught each month and converted to weights by the following 
relationship: 

log w = 3.041 log 1 - 5.080 

The mean weights are practically identical to those used in the 1976 assessment. 

Catch Projections (Tables 7-10) 

Catch projections for both 3lN and 3~ were based on the 1976 stock size calculated by the Cohort 
Analysis method except that for the youngest ages average values for 1972-76 were used for Divisions 3lN 
and these recruitment levels projected to 1979. For Division 30 recruitment values were average for 
1973-76. The projected catch for 1979 was based on a fishing mortality at Fo l' 0.5 for males and 0.45 
for females (Fig. 3). This gives a combined projected catch for 1979 for Divlsions 3lN0 of 43,100 tons. 

In addition to the detailed catch projection tables a general summary of projected catches and 
fishing mortalities are given in Table 1. Also included here are values calculated In the 1977 
assessment (Pitt 1977) as comparisons with the current projections. 

Spawning Biomass and Spawning Population Numbers 

From Cohort Analysis (Tables 3, 4,5 and 6) and catch projections (Tables 7,8,9 and 10) a summary 
of the spawning stock abundance for a number of years is shown in Table 2. Divisions 3lN and Division 
30 are shown separately since for the latter Division Cohort Analysis was only available for data back 
to 1973. The spawning biomass and spawning population for Divisions 3lN in the mid-1970's was about 
half of the value calculated for 1967. Assuming constant recruitment, stock projections indicate a 
gradual increase in abundance over the next several years. 

The Division 30 segment of the stock appeared to have been at a very low level with regards to 
spawning stock in 1976, but projections indicate a gradual improvement to close to the 1973 level by 
1985, again assuming constant recruitment. 

Discussion 

Comparisons of the current projections with those from the 1977 assessment (Table 1) show 
tpat while the expected catches for 1977 and those projected for 1978 agree with the 1978 assessment 
for the Divisions 3lN segment, the catches from Division 30 were below those anticipated. Prior to 
1977, an allowance of 5,000 to 10,000 tons was added to the projected TAC for Divisions 3lN to give a 
total Divisions 3lN0 TAC. The Division 30 value was based at first on recent average catches and 
later on a yield-per-recruitment assessment. It should be pointed out that the high catches reported 
from Division 30 in the mid-1960's (Table 2) may not have been entirely accurate since landin9s by 
the USSR, who reported most of the catch in this Division, were ori9inally reported as "unspecified 
flounder ll and only later assigned to individual species categories. However, there are confinued 
landings of our 10,000 tons during the late 1960's and early 1970's. 

The spawning biomass appears to have been at a low level in the early to mid-1970's and shows 
signs of gradual improvement. The catch per hour has stabilized (Fig. 1) and fishing mortalities 
have declined, but it might be a few years before the full effect of the recent management strategies 
become evident in increased catch rates. 
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Table 2. A spawning biomass, spawning population numbers and catches of plaice for 
(A) Divisions 3LN, and (B) Division 3~. 

Divs. 1963 1967 1971 1973 1976 1979 1982 1985 

3LN 

Spawning 
Biomass 297.6 299.7 193.8 130.2 135.9 219.5 250.0 254.5 

Spawning 
Population 334 349 217 150 179.9 267.4 281. 5 285.0 

Catch 24.0 62.9 60.8 41.0 43.7 39.3 50.6 52.7 

M 
Spawning 

Biomass 28.1 13.7 17.6 21.4 23.3 

Spawning 
Population 38.2 19.6 25.4 28.2 30.7 

Catch 1.7 31.5 7.1 11.8 8.1 3.8 5.0 5.6 
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NATURAL MORTALITY-

PAJirtAL f;l:ECRUtTMENT" ~uLTt-PL1~ 
0.0600 0,1200 o,.erno 0.5000 0.7000 0.9000 1,4000 1.3000 1,0000 

ASSUMED FlSH! .... G MORTALITY FOA LAST AGES 
--1.5"000 0.;38"00 '-.3'OU-O- -O.5lJ"OO- 0-.500"(, 

ESTIMATED PUPULATION 
AGE YEAR lq73 ,Q74 1975 1976 1977 

• 6778 • 7563, 5780. 994~. 5198, 
7 6286, 5234. 5491. 447h, 7579, 
8 ~. -.~. -- -----z9'69-. - ".,'01. 3136. -
q 582 __ , 3202. 2398, 1934, 2343, 

10 3315. 1562. 1904, 1490. H8S. 
II 1 J 1 1 • 590. 815. 1091. 56ft. 
1~ - -575. 1'51';. - """293. -~.- -~t9". 
13 243. 2<. 85. 61. 98. 

" 28. -. I •• 17. l. 

~NO.'" CA1'CHE::S 
AGE YEAR 1913 1974 1975 1976 1977 

6 50"".- -----.-52,- 2&-. -19t •• "1~a- • 
7 b20. t25~. 1qIJ. 399. ..s91. 
B ~O .. O. 1120, 428. 964, 505, 
9 3370. 668, 428, 704. 461. 

10 22""5&,-" ~. -44.-. 67-..-. Z~3. 
1 I 980. 189. 324. 602. 183, 
12 480. " . 189. 238, 144. 
13 210. I • 56. 51. 42. 

" -- -20-. t • -12-. 6. . - 1 • 

EST1~.TE. FISHING MO~HAlJ TV 
AGE 'YEAR 1971 1974 1975 1976 1977 

• 0.0084 0.0701 0.0051 0.0220 0.0 
7 0.1185 0.3170 0.0419 0.106" 0.0 
B '0.-44"6 t cr-.3l1S"1- o • t7 a-.-----o--.- 3 0"97 0-.--0---
q 1.06&1 0.2697 0.2260 0.5317 0.0 

,0 1 •• 752 0.3295 0.J068 0.7188 0.0 
I I 1.8782 0.450!5 0.54.0 0.9810 0.0 

-12 2-.-9081 Oi35"3.-- "}-i"3"J23 -1-.1"1t53 - 0.0" 
Il 3.9750 0.0474 1.3603 2.8233 0.0 .. 1.5000 0.3800 1.3000 0.5000 0.5000 

POPut,.--a-T [UN -.·n-----.no NOO~~ . --- - -----

1973 1974 1'975 1976 1977 

'OT ~.~ - -1)1166-.- --~- -T"T&""C, "".-. NO l0783. 22685. 19814. 23517. 20126. 

POPULATION WTS AND NO~ ..!o.~E ~.!_Q_I~ 

OT 7939. 411 5. 3943. 4075. 3205. 
NO 17719. 9887. 8543. "091. 734.9. 

Fa 
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-';~/c_ 'L P1.A""1C£- 30 F£)IIAL-e- ;IO 

NATURAL MOWTALITY· 0.20 

-prtrtAl.. lttCRUtTJItENi -1IIUL T t pt;,""1 E1f -
0.0400 0.0800 0.0100 0.2000 0.3000 O •• ~OO 

, .3000 1.0000 1.0000 1.2000 1,0000 
A::t3V"'C.V r-I~"l"''' ~U"'~~IIT rUM L~3' A"~S 

0.7.-00 0.690-0 0-.15300 0.5000 0.4000-

ESTIMATED POPULATION 
AGE YEAR 1973 197. 191!5 197f;:t 1977 

6 16219, '4857. i!29,., 11583. 3058. 
1 9342. 13317. 11844, 1873'5. 924-4.-
8 - ---rl'~. 7-.92-. -9"523-. - 958 ... '1"538-. 
9 6928_ 5028. 5300. 7545. 5862, 

10 7157. 4387. 3522. 3907, 5&97. 
II 5606. 2949. 25119. 2446. 2b.2. 
12 "'"". - n..,-. .- 1683, ·~t-l-. 14eS-. 
13 2885. 1650, 1363. 1040. 977. 
I- 1286. 1134 • 662. 763, 459. 
15 • 76. 543, '502. 281. 392. 
16 31n. 2-r4 .. c2t1.- --t~-,-. -1 (r6. 

11 80. 11'7. 118. 19. 60. 
18 9b. 26. 15. , .. 21. 

l(NOw-N 'C-,.1'C .... ts--
AGE YEAR ICJ7J I en. 1915 1916 1911 

6 --.2. -3"5-'-. ,-- -"8C-.- ---- 265. .'q. • 
1 113. 1525. IZIi- 88!t. 264. 
8 908. 922. 219. 2197. 364. 
9 1420. &S7. 418. 531. '409. 

TO -3Z17. rt t9. - -"1("8.-. --'16 15. 5". 
I I 2117. 808. 443. 56&. 355. 
12 13950. 913. l74. 468. lll. 

" 1357. 71H. 390. 434. 294. 
14 -----s-fi3. '-.7.1'"; -----z-e-S-. ---757. - -rTO. 
15 194. 242. 243. 131. 118. 
16 138. b3. 111. 10&. 32. 
11 43. 81. 58. ' .. 21. 
18 _6. 12.- - -37. T6. - --8. 

FST UII.ATE FISHING MORTALITV 
AGE YEAR 1913 191. 1915 1916 1977 

6 0.0008 0.0261 0.0040 0.0256 0.0 
7 0.0207 0.1353 0.0114 0.0536 0.0 

" • -U-•• 513 ---u-; 1"Ui 2 ------o.~-- -----u-;"2V20 - -o-.tr-
9 0.25&9 0.1560 0.ln50· 0.0810 0.0 

10 0.68&7 0.3311 0.1647 0.1911 0.0 
I I 0.5402 0.3601 0.2105' 0.29b6 0.0 
-n- - ------o-,'Stf83 --O-;-.--T3-S------u--. 28"l"a--- 00;J!J99 ----0-.0 
13 0.7336 0.7131 0.3601 0.6186 0.0 
IA 0.6617 0.6160 0.6556 0.4655 0.0 
15 0.5984 0.6182 0.7666 0.1725 0.0 

TS--- -o-.!5TU'5 ~~- ------O-.1J5l)9 1Ti"95Iq- -0-.0 
.1 lr.-.oS1l 
18 0.1400 

POPULATION oT5 AND 
T973 

Of 30933. 
.,." - ----617T7. 

PUPULATION 

or 
NO 

oT5 AND 
1913 

20 l!U·, 
21523, 

-o-,71'9-Y-- 0--.-T791 
0.6900 0.6300 

NOS 
T91'" t-975 

24396 • 23297. 
-54.-5'0.- 160371-. 

NOS AG" 10 TO 
191. 1975 

135.4, 10523. 
13765, 10131, 

F9 

18 

U.811'74 -0'.0 
0.5000 0.4000 

n76 1977 

23168. 20 1lU9. 
57913. ....1550. 

1976 1977 

9152. 10110, 
10462, IIS49. 

1973-T7 

0.7000 1,0.0° 0 
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AGE POP, NU, C.'C .... NO, FI5~ING ... eAN oT, 
""10-3< 11: X 10-3< .ORT. KG, , -10300(f.- 3i3. 0.005 0.23B • 93170. 1895. 0.02. 0.J21 

7 !:t421t7 • 4015. 0.088 0.349 
----'" __ ~z.2~_ _ __ J.lJ 3L....._~ 0.240 jh~~l • 22992. 6Jll. 0.368 0,567 

10 11908, 4091, 0.486 0.72" 
II 5071. 2078, O.61il 0.8S5 
~. l770. -----~ Ih 9 1° O,1jI88 
13 421, 23,z. 0.923 1.078 
I- .. , .. , 0.784 1.324 
15 '1, 10, 0.755 1.39. 
Ib __ B: ____ . .~ D:.ft~O l..Ji.3fL_ 

TOTAL 332969, 27637, 

VEAR 1977 

A~~ _~a~ _____ "cI!I ________ '----"--1.C1:L NQ. __ F I.!I:U~ ~f AN wT «-
"Xl0"3< ".10-3< ------.;!OAT. -K--C;;-

• 103000. 396. 0.005 0.238 • _LQ_8Jb_-,-- _ .L6~~.l (hOS4 0.;"21 
7 70840. 4714. 0.079 0,349 
8 38717, 511067. n,181 0,441 • 24e,42, 5318, 0,282 0.56'1 

10 .li'.J'U---. _ . -----U.~~ __ ~ -~ 
\I 5104. 3289, I,OlB- 0,855 
12 2142, 975. 0.708 0.988 
\J 5Sf). 27'50. 0.801 1.076 
L4_ 1_3_2._ -'?~. O.65f! _ . ..J~_ I. 3\ , .., Q,!!I77 1,394 I. ., 3, 0,573 1,536 

TOT~L _JJ79J'-.O ___ 
illlO~, 

NATURAL MORTALITY. O.~5QO !.~ .. ~-- !.!!~ 

•• E POP. NO, CATCH NO, FJSH1NCi MEAN oT, 
" •• 0-3< "Xl0-.3< ""ORT. KG, 

• '-03000-.-.- - - 545'.~--- ~-a------1f;23T 

- 1981&, 1616, 0.024 0,321 
7 5889J, 391", 0.076 0,.349 

• S09~0. 74!:1S. 0.180 0,44' • .f!iiE-i ~ ---~o_l-; ---o--;~-----cr;-BT 

10 14475. 425!'. 0,400 0.724-
\I 6431, 25~9. o,601l 0.855 
I' I tl05, 740. 0,720 0,988 

-T' i't2"2; --.20. --0 .lf4lf- -~- -T;lf'7lr----

I' 194, 81, 0,690 1.324 
I. '., .. , O,bOO 1.394 
J~ _.3 L ~~ .. 'h.~~ _____ 1.536 

TOTAL 341444, 27229, 

NATUWAL MORTALITY. 0,2500 YEAN 1979 

• 
~--

• • 10 
\I 
I' 
13 
I' 
T?J 
I-

.HLT..~~~ 

103000. 
7'H37. 
60687. 
42425. 
33163, 

_ " .I!!.Q.L._ 
------"557. 

2749. 
008. 

-~~t-;- -
23, 

_____ ;J~~Q.80. ____ ~~~9~~ ______ ~~ ____ . _~ ___ _ 

FlO 

POP, 0', CATCM OT, 
"""ETAIC TaNSe "METRIC TUNS< 

'2.-51 oi;o- 88.8 
2990'7.6 bOU,,) 
18946,2 1401.4! 

____ l.TI..J.~. J ,_.,e.~,.] 

130.,,6.5 3578.3 
8621,. 2961,9 
4335,7 177&.7 

___ 17~.~ ____ 9 .... ,b 
460.3 Z50.1 
113,9 55.6 
29,3 13.9 

____ "-'-..5. 9.<: 

119413.1 15050,9 

(ATC ... or , __ POP_. __ T ___ 

tiMETAl C TONS< -- "MeTRIC TONS< 

24514.0 
___ ~~~~L.L 

24723,2 
17074.3 
13971,9 
~~_Ii! .. L_ 
4877.2 
2115.9 

!li9a.2 
.l 7~ ____ ~ 

42.fi 
11,8 

J_~2.~_!7. 4 

POP. ." ti"'ETRle TONS< 

24514,0 
2M;21.1 
2050503,8 
224R2,O 
142'b6~2 
10480.1 
5498,6 
1585,9 

885;"-- --
256.8 

74.4 
~f)._ 5 

126238.9 

245'4,0 
25595,4 
~fTCJ;I 
18709,2 
Ut80J,2 
10700,8 

--- -6-461.0----
2715,8 
656,0 
365,8 
105-;6--

35,1 

94.2 ~ 
1l.7~,3 
1645.2. 
2499.1· 
3(149.3 
ib10. I 
2812.1 
~"3.;j 
29b.4 
7~.5 
lb,7 .,. 

15299.9 

CATCH OT, 
""ETRlC TONS< 

129.8 
!'il7,9 

136&,8 
3289,1 
3119.9 
3082.5 
2222,4 

130.9 
453.1 
114.9 
30.1 
8.~ 

15085.b 

lOa,;? 
404,1 

l07S,O 
2(196,4 
3192," 
2!)Il,8 
>-090,9 
101;).9 
274,~ 
132,2 
-34,2 
11,3 

RESIOUAl 
POP, ~os. 

7-g1n6 •• 
70840.1 
38717,2 
2_4~4 '_,-_7 
t239J.2 
5704.3 
2141.6 
'~4,. II) 
132.1 
°JO.6 

7,7 
5,7 

234985,3 

RESIDUAL 
POP. NOS. 

79816.4 
58893 •• 
50979.6 
25160,8 
14475.3 
~43, ,2 
1605.2 
821.6 
194.0 
$3.4 
13." 
3,' 

238447.2 

RESIOUAL 
POP, NUS. 

197J6.fi 
60686,9 
42424.t! 
33162,7 
14180.2 
7556,8 
2748,8 
flOI!t,~ 
216.:1 

75,8 
22,9 
~,7 

242085.3 

RE'SIOUAL 
f)OP, NOS. 

79816.4 
60991.1 
'-45~5.2 
28867,Q 
201:193.2 

a416.4 
3752.6 
1241,5 
252 •• 
12R,2 
37,6 
11 .3 



AGE 

---,,---
1 • 

POP. NO. 
"~IO-3< 

CATCH NO. 
1)(10-3< 

- 10 -
---------~ - - ._-

YEAR 1976 

FISHINb 
MOAT. 

MEAN ~T. POP. WT. 
~G. "~ETAIC TQNS< 

-----rT4~Rl;--- 43A. 0.08- 0.286 
110142. 3373. 0.035 0.326 
t4208b. 8332. 0.067 0.432 

CATCH wf. 
"",ETRIC TUNS< 

9 
-Tlf· 

80168. 88~5. 0.129 0.528 
----liTTWw;--·- - _. ---6"6lJT ;.---~o~.il~.;-,T------'io~.~.~ •• ...-

"32l)"S6-;r --
35906.3 
61381.1 
42645.5 
~8-.-;5 

20882." 
Ib305.3 
10681.1 

-12"~.-:r-

1099.6 
3599." 
4075 •• 
463"6-.-6 
4204.1 
3~62.4 
2927 •• 
3tm2".3" 
2148._ 

11 
12 
13 ---'4 
15 
I. 
11 _._-..--
19 
20 

AGE 

• 1 • .... 
10 

" -~~---
13 

" I. 
I. T7--,. ,. 
~-

TUT.t.L 

AGE 

23784. 4789. 0.251 0.878 
15196. ~320. 0.275 1.073 

7965. 218l. 0.358 I,oJ4l 
-------s3TT.----- ---TV4-Z-.--. 'oir..~,~,ilr----I.·540---

2348. 1114. 0.787 l.d30 
-- - --1J220. t 

4296.8 
21tt5.7 
12J&.1 
-3"39';2 -
255.3 

1004. 442. 0.655 2.171 9F,2.,2 
466.~ 
-'-22-. t 

511. 193. 0.534 2.419 
--~---. 4OS. -o;-5lfT""----" T;fI4 

89. 20. 0.284 2.868 57._ 
15.0 14. 5. 0.496 2.997 42.0 

POP. NU. 
_~x L~-~~ 

136000, 
93019, 
87075. 

fIJ87n-;-
58124. 
27&'12. 
1515~ 
- 9,,~('I. 

4559, 
2611. 

675. 
Iter.-
24b. 

64!. 
_5~-.! __ 

544136. 

POP. NO. 
".10-3< 

......, ... 2.---- ----. ---- ~65f,-rr;-2- 3160"5.-1 

C ... 1CH "'0. 
____ !.!.t~·~J< 

2882. 
33:501, 
51bO, 

-~-1-;----

5615. 
36f)'3. 
2775, 

--zc'-~H. 
12~J. 
859. 

---T~~-P.-
93. 
25. 
-~-

35468. 

CAtCH NO. 
".10-3< 

FISHING ~E"'N ~t. PDP. _T. CATCH _t, 
• ~O~R ...... l~.~ ___ -,K~G ..... __ ~~!..~TON$~ ___ ~"'E_!~ ~ C J:l!N_S< 

0.024 0.28& JaB9&.0 824.J 
0.041 a.J2b 30324.1 t092.4 
u,068 _____ 0.11\32 ;)1616.4 2C!!29.1 

- o-----.----o'7"T o;52lr- --~4"T;~------ 383"<.f;1 
0.11J 0.&911\ 40338.2 3896," 
0,158 0,a78 2.313.7 3217.9 
0.225 1,073 1&256.2 2~77,b 
0.270 1.341- -- -"l26-72"-;f--~- -2726;3 
0,359 1.5.6 7047.9 1931.1 
0 ••• 7 1.830 .77Q.O 1~72.0 
0.485 2.177 1905,1 b68.3 
o. 532 2.4'9 -(lJ3Z"";"9 389"".5 
0.535 2.114 666.3 252.4 
0.581 2.868 177.8 71.1 
0.446 2!-~~L_ _lb4,. ~_.h'" 

UAB __ Jll.I. _____________________ _ 

FJ51-jJNG ~EAN .,. POP. ". CAtC .... .,. 
MORT. K •• '''''£TRlC TONS< ""'ET~IC TUNS< 

• - ---- ---.-.360 0-0---;-- ----.,'2~3.-:-.-- -n::o.,,----o.,., .. --0.001 0.286 38896.0 3~.Z 
• 1 

• _9 
10 
11 
12 

_1~_ 

" " I. 
.l-L-•• 19 
20 

108107, 3486 • 
73098. 38&2. 
66604. ~~ 
82.70. 712~. 
42503. 5044. 
19359. 319t. 
9905. 1923. 
5906, ,474. 
2607. 784. 
1367, .44. 

• 41. IS4 • 
205, 72. 
118. .4. 
28. 9. 

31707. 

AGE POP, NO, 

• 1 • • 10 
11 
.lJL 
13 

" .. 16.. 
11 .. 
" ....20 

TOT ... L 

. __ ~ll_ 

136000. 
111236. 
8SS!.', 
56362, 
50946. 
61095. 
30253 • 
12'171, 
6379. 
3511. 

_1 431 • 
721, 
223 • 
104 • 

. __ ...ll..o.... ___ _ 

557150. 30765. 

0.036 0.326 35438.4 
0.060 0.432 31518.3 
Q.068 0.52tf 35161.L 
0.100 0.694 !!lJ234.0 
0 •• 4U 0,878 J7317.9 
0.200 1.073 20772.1 
0.240 1.34. . _____ J3282.~_ 
0,320 1,546 9LJI,3 
0.400 1.830 4170.2 
0.440 2.177 2976.9 
D.480 2.419 ~.1'~_ . 
0,480 2,714 557,3 
0.520 2,868 337.6 
0,400 2.997 85.1 

2 8 8,,11.1 

"E ... R 1979 

303091.0 

Fll 

1136 ... 
1668.4 
~09-' .. J 
4944.7 
4429.0 
3424.1 
2!H-'j~9_ 
2o?78.50 
1434.8 
967.4 
.H_l,eo 
19.,1 
125.2 

2&.& 

25711.7 

140,7 
1035,6 

__ 113_r;,.~_ 
151Z.3 
2103.4 
5ale.4 

__ .7:n.l 
2997.9 
2193.1 
1730.0 

907.L_1i_ 
545,9 
189.8 
9':f.b 
_Ucl 

26285.1 

RESIOU"'L 
PDP. NOS. 

-93n18.B 
87075.0 

108791.4 
58124.2 

-276-92.1 
15150.2 

9450.2 
4558.8 
2ld 1;5 

815.1 
~27.0 
245.5 
6~.O 
54.9 
1.0 

4-08143.4 -

IoIESI0UAL 
p.p~ NOS • 

108706.8 
7.JOQa.Q 
66f1U4.J 
e-Z469.e 
42503 • .3 
19358.9 
9904.8 
59-06.4 
2606.6 
1361.4 
4.1.1 
20-5." 
117.7 
28.4 
28.8 

W:FSIOUAL 
POP. NOS. 

1112.36.1 
85854.5 
56.3b2.3 
50946,2 
61095,. 
302!;12.6 
12976.6 

6379.Q 
.1511.5 
1430.6 
721.0 
2Z3._S 
104.0 
57.3 
15.6 

42-1165.5 

RfSIUUAL 
PQP, NOS, 

110902.9 
88204.2 
ft..66" 3_. 2 
43"'~8.3 
JBllj1.5 
44231 • .1 
i_O_:T9Z.J 

"611.9 
3947.2 
2025.9 

7_97.0 
Jtl7.9 
120.2 
54.0 
a.9,8 

428423.2 
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PLAICE JO ~A,LE 

NATURAL MORTALltv .. 0.2500 YEAR 1976 

AGE POP. NO. CATCH NO. FISHING MEAN OT. POP • • T. CATCH .T. RESIDUAL 
X)(10-3< ")(10-3< "ORT. KG. ,,""ETR Ie TON5< XMFTR Ie TON5< POP. NOS. 

6 9948. • qt. 0.022 0.18(; 1850.3 35.5 7578.9 
7 ""7e. 399. 0.106 0.276 1235.Q 110. 1 3136.7 
8 410 I. 964. C .J07 0.301 1234. " 290.2 2349,6 • 1934. 704. 0.523 0.426 B23.9 299.Q 892.8 

10 ."qQ. 674. C.702 0.549 ala.e 370,0 575.1 
II 1091. 602, C.947 0.718 783,3 432.2 329.6 
12 396. 238. 1.092 0.a43 333.8 200.6 103.5 
IJ 61. 51. 2.34. 1." 13 61, B 51,7 '.6 
I- 17. 6. 0.503 1.155 19.6 ••• e.o 

TCT~L 23~16. 38~q. 7161,1 1797.2 14978.1 

NATUJUL MORTAL I TY" 0.250(' YEAR 1977 

At=F POP. NO. CATC'" NO. FISHING fr4EAN • T. pop, .T. CATC'" WT • Rf"S IDUAL 
",XI0-3< XXI o-~< MORT. KG. XNETR(C TON5< :lNFTA Ie TONS< POP. NOS. 

• 7500. 116. 0.021 0.186 1395.0 2!).3 5719. b 
7 757~. 391. 0.060 0.276 2091.A 107.9 5558.7 
8 3137. SOc; • C .2CO 0.30 I ~44.2 152.0 2000.1 • 2350. 4fll. 0.250 0.426 1000.9 196 •• 1425.1 

10 893. 233. 0.347 0.549 490.1 127.9 491 .4 
II 575. 1'13. 0.44. 0.718 412.9 13,.4 288.2 
12 330. 144. C.668 0.843 277.8 121.4 .31.6 
IJ 103. '2. o .6Q4 1.013 104.P1 42.5 44.1 
14 S. I • 0.284 1.155 S.J I .2 2.7 

TeTAL 22471. 2096. 6722.9 906.0 15661.5 

N,tTUAAL NOATALITY' 0.2500 VEAR 1978 

AGE POP. NO. CATC,.. NO. FISHING MEAN OT • POP • • T. CATCH .T. RESIDUAL 
"XI0-J< XXI0-3< MOAT. KG. "NETRIC TONS< XNEHHC TO","S< POP. NOS. 

0 7500. 11A. 0.018 0.186 1395.0 22.0 5736.8 
7 5720. 352. 0.072 0.276 1578.6 97.2 4.45.0 
8 5559. 984. 0.222 0.301 .673.2 296.1 3467.3 
q 20CO. 46q. 0.306 0.426 852.0 200 .0 1147.0 

10 1425. 421 • 0.402 0.549 7B2.4 231 • I 742.5 
II 49 I. 187. 0.552 0.718 352.9 134.0 220.4 
12 28B. 14A. 0.846 0.843 242.9 124.8 96.3 
I J 132. • •• 0.780 1.013 133.3 64.9 47.0 
14 ••• la. 0.600 1.155 'SC.9 20.6 18.8 

TOJAL 2315';. 2761. 7061.2 1190.6 15621.1 

NATURAL NORTALITY" 0.2500 YEAR 1979 

AGE POP. NC. CATCH NO. FISHIN~ MEAN 'lilT. pap. .T. CATCH OT. RESIDUAL 
XJClO-3< XX10-3< "'ORT. KG. .NETFU C TONS< XMF.TRIC TO""5< POP. NOS. 

• 7500. 157. 0.02. 0.186 1395.0 29.3 5702.5 
7 5737. 23A. 0.00\8 0.C!:7f: 1583.4 65.7 4258.4 
8 4145. 506. 0.14A 0.301 1247.6 152.3 2784.0 

• 3467. 569. 0.20. 0.426 ,.77.1 2.2.2 2202.0 
10 1147. 240. 0.268 0.549 629.7 131.7 683.3 
II 742. 204. 0.368 0.718 533.1 146.3 400.2 
12 220. AS. 0.56. 0.843 185.8 71.7 97.6 
13 ,6. 35. 0.520 1.013 97.6 35.4- 44.6 .. 41 • 14. 0.400 1.155 54.3 16.0 24.5 

TOTAL 23102. 2048. 7203.5 890.6 16197.2 

F 12 



AGE 

-0---
1 • • ---ro~ 

11 

" 13 ---.-. 
" I. 
17 --------.a -

TOTAL 

POP, NU. 
l:.XIO-J< 

CATCH NrJ. 
"X 10-3< 

" 12 " 

FISH INC; 
hlORT. 

p,ilEAN wT. 
KG. 

n-!)S3-. --~"()~.- O. 026 ----tr;llf6"" 
18735. 88~. 0.054 O.~59 
9~87. 2197. 0.290 0.334 
7545. 5S1. 0.081 0.425 
3'i1l1T;-------6H5. 0.191 0.585 
24"b. 568. 0.295 0.792 
1711. 408. 0,351 1.023 
1040. 434, 0.609 1.290 
ftil. ----25T ~ ----O;-4lIr- ----------r;'!)6'1lr---
~81. 137. 0.758 1,899 
191. 106, 0.925 2.167 
79, 42. 0.864 2.J4~ 
". --n.,;- 0.50B 2,433 

57912. 6521. 

POP, OT • 
"METRIC TUNS< 

2I~"-.-

4852 •• 
3202.1 
3206,6 

--c2lf5~o 

1937.2 
1750." 
1341.6 

~---1197.r 

!!t.1J.6 
413,9 
Its5.1 

Till, r 
231&1.1 

NATURAL ~URtALITY. 0.2000 YEAR 1977 

~ 'I ~ 

• 9 
10 
IT -

" 13 

" - --15-----

I. 
11 

_ . __ l_~ __ 

TUTAL 

A.E 

f, 
7 
8 

~<J 
10 
II 
I. 

_U ,. 
" I. 
~U 
I. 

TOTAL 

p[]J)-;-- f.Jrr~-·'-- ----cA-f ~N ~ j!'TSl"TN1I" --f,T£l'N-----.--r;-- -------puP~--Wl ~ 

"xl0-3< .~IO-3< MORT. KG. "METRIC TONS< 

18000~ 44. 0.003 O.18b 3348.0 -"9'2"".cr" - -- ---noi ;-----o';03r" ,,-;zs-q------:2.l9"3. e-
14533. 3b4. 0.029 0.334 4853.9 
S873. 409. 0.080 0.425 2496.1 
5697. 565. 0.120 0.585 3332.6 

-"-6-43"". ------ -~. ----ij-;~----~- 20"lJ3~-()---

1491. J31. 0.280 1.023 1525.3 
~80. ?94. 0.399 I.Z90 1264.6 
463. 170. 0.~'4 1.569 7Z6.6 

-- ~9".·.------~tr.----'(r~39B 1.849 ---""74'8--;T-
108. 32. 0.394 2.167 233.6 
62. 21. 0.464 2.343 145.3 

___ ~2~ _________ ~~ 0._389 ____ Z.433 _____ ~~~3 __ _ 

~95tl. 

10)01). NO. 
,,"xI0_3< 

18'000'. 
1469.i. 

7311J. 
1.1..5.!Ht.. __ _ 
4439. 
4137. 
tts44. 

-~--------539. 
z.n. 
217. 

hOp 
J •• 

6398b. 

2995. 

CATCH Nn. 
"XI0-3< 

FI5MING 
MORT. 

-32-3. 0.'020 ---0.186 ---- - - - ,3348.0 
394. 0.030 0.Z59 3805.5 
22a. 0.035 0.334 Z444.7 

__ q~9L_ --------tt __ .lJ!.Q.... 0.425 4912~2 
562. 0.150 0.585 ---~96.8 
6B? 0.200 0.792 3216.2 
496. 0.350 1.023 188~.1 

~~1. ________ .Jt~ ___ ~ ___ . ____ lJ_'=!!t,_~ 
236. 0.&50 1.569 845.0 
62. 0.500 1.899 4~O.7 
18. 0.500 2.167 469.5 

_____ -'t5..... _~D~.~.~0i!*D- --------2.. J43 .il9--'--' 
11. 0.500 2.433 77.7 

4472. 

NATUPAL MURTALITY. 0.2000 YEAR 1979 

-" 
1 

" 9 
__ lO_ 

II 

" IJ 

1.8 U 0.0 ....... _. ____ ..2S ... ,_____ . ...o.......a.1..ft. ... 
14445. 311. 0.024 
llb74. 292. 0.028 
5787. 404. O.O~O 
6.5~_ _6.1,9. ____ . ----0.....1.2..0. 
3128. 420. 0.160 
277,). 617. 0.280 
1064. 34&. 0.4110 
__ ~_ 162. 0.520 

230. &9. 0.400 
113. 311. 0.400 
108, 31. 0.480 

. ~8.fL ____ . __ ,~I;t& 
0.259 314'.3 
0.334 3899.1 
0.425 2459.3 

____ ~ .. _ ..--!l.!lQ2 __ L 
0.792 2417 •• 
1.023 2Rlb.7 
1.290 1372.2 
l .... ~_ _....6J.tJ __ 8 
1.899 431.1 
2.167 244.0 
2.343 252.1 

CATCH • f. 
" .... f:TAIC TONS< 

49.3 
i29,2 
73a,8 
225.7 
"359~a 
449.9 
.78.8 
559.9 
403.2 
260.i! 
2~9.1 

9B.4 
38.9 

4116.7 

C.ATCH _T" 
"""ETRle TllNS< 

" .. 68.4 
l21.& 
173.8 
34 Z" t! 
281~2 
J38.b 
.)79 • .i 
26&.7 
2-24.1 

69.J 
49.Z 
19 .. 5 

2034Z.0 

CATCH iIIT. 
"METRIC TIINS< 

bO.1 
IOt!.O 
7b.3 

42,4,4 
~2B.7 
540.1 
501.8 
4bO.!) 
Jlti~o 
154.9 
168.8 
~l'.b 
27.9 

327t1o.9 

C"-TCH · .. T .• 
"""FTRIC TUNS< 

4".Z 
ltO.4 
91.e 

171,b 
~14,. 4 
332.9 
&30.8 
445.9 
~'!t".5 
I .i I .5 --'-'-

15 
I. 
17 
~"-

27 ____________ ~ ____ .Jl.4QO ••• .lL-___ ~~ ___ _ 

73.4 
87.a 
19_.flo 

TOTAL 663.6. 3838. 26825.2 2687.6 

F 13 

IU:SIOUAL 
POP, NOS, 

9240,0 
U!iJ2.6 
~873.3 
5696.7 
2642.6 
ucJ 1.0 
980.:. 
463.1 
394,0 
107.8 
62.0 
~7.3 
21.7 

41532.2 

AESfDlJAL 
pOP. NUS. 

14693.0 
13l9.5 
115~A.2 
4438.9 
41.11'0.6 
le43,7 
922.6 
5.)8,S 
226.B 
216.6 
59.5 
31.9 
15. I 

"600t.1 

RI:SIUlJAL 
PUP. NUS. 

14445.3 
11674.1 
5786.'" 
8562."" 
3128.1 
2772.9 
IOb3.7 

4.15.1:1 
230.;! 
112.6 
107.6 
2~.7 
15.9 

48,]61.9 

RESIOUAL 
POP, NUS. 

145,0~h2 
11546 •• 
9294.0 
4373 •• 
6217.7 
21&2 •• 
171S.A 
560.9 
21.2.1 
12:6.3 
bl.6 
54.5 
11.7 

50863.2 
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AMERICAN PlAICE 
DIVISIONS 3l,N,O 

.,r-------------------------------~ \ B ,\. /--. 

\/ '--~ -' !, 
I. • 

CATat P£R EFFORT 

Fig. 1, (A) Nominal catches of American plaice from ICNAF Diys, 3lN0. 
(6) Catch/hour of American plaice in ICNAF Diys, 3lN0 

0·20 AMERICAN PLAICE DIVISION 3LNO 

FIEMALE "·0'20 

0·1' 
F .. , 

0,,0 
;; 
~ 

'5 0.°' a: 
::I ,. a 0·00 

;: 0'15 

MALE M. 0·15 
F .. , 

0·7 0·, H I" 
FISHING MORTAUTY 

Fig. 2. Regression of fishing mortality on fishing effort for plaice 
from Diys. 3lN, 

1'14 

2-0 
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1·40 

AMERICAN PLAICE r'~1Z 

1·20 DIVISIONS 3L. N It73 .n 
1·00 .74 ... 

MALE 
080 

.,. 
0·60 .11 

Iil .14 
<.!> 

"040 
@ 

~ ,1: 0.578 .... 
:5 

'" ~ 
'" 0·20 
~ 
::::> ... 
'" ~o·oo 
> .... 
;ii 1·00 ...-
25 FEMALE ~ 

~080 .71 
... 

~70 • '71 0-60 

0·40 

0·20 rl • 0'809 

OL-~O~~~~~~~~~L-~ro~~~~~~~I~IO~L-~-L~~~~ 
EFFORT HOURS (. 0") 

Fig. 3. Yield-per-recruit curves of plaice for ICNAF Oivs. 3lN~ 

Gl 


