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Abstract

The assessment considered east coast Newfoundland herring as four
stock complexes: 1) White Bay - Notre Dame Bay, 2) Bonavista Bay, 3)
Trinity Bay, and 4) Conception Bay - Southern Shore. It summarizes the
results of data collected in 1979 and presents a short-term prognosis
of yield and abundance. Total landings reached a high of 26,300 t in
1979, 70% of which was caught by inshore gears (gillnets, bar seines,
and traps). In all areas the 1968 and 1969 year-classes continued to
support the fishery with over 80% of the catch age 10+. Age specific
weights and partial recruitment rates were the same as those used in

the previous assessment of these stocks (Winters and Moores, 1979).



Catch rate information was obtained from sales slip records for both
the ringnet fleet and gillnet components of the fishery. The linear
formula of Paloheimo (1961) was used to calculate total mortality
coefficients (2) for age groups 5+. Trial runs of the cohort analysis
were made to obtain the best estimates of terminal fishing mortality
(Ft) for each of the 2's calculated. The highest estimates of Fy

were used in the assessment. The results of the assessment showed that
biomass levels are decreasing and the level of fishing mortality is
increasing. Recruitment throughout the area has been uniformly poor
since the 1968 and 1969 year-classes. Due to the depleted nature of
the stocks, projections were made at F = 0.30, lower than the

FO.l level (0.40) used in the previous assessment. Catch
projections were made for each stock area for 1980 and 1981. Due to
the uncertainty in the choice of Ft's, it was not possible to
distinguish between 13,400 t predicted for 1980 in this year's
assessment and the 9,800 t projected for 1980 in last year's

assessment.
/
Resume

Dans la presente evaluation, nous considérons le hareng de la cOte
orientale de Terre-Neuve forme de quatre complexe de stocks: 1) baie
Blanche - baie Notre-Dame, 2) baie Bonavista, 3) baie de la Trinite et
4) baie de la Conception - cote Sud. Nous résumons les resultats des
données recueillies en 1979 et faisons des prévisions a court terme de
rendement et d'abondance. Les débarquements totaux atteignirent un

sommet de 26 300 t en 1979, 70% &tant capturés par des engins de peche
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cbtidre (filets maillants, sennes de barrage et trappes). Dans toutes
les régions, les classes d'dge de 1968 et 1969 continuent d'alimenter
la pBcherie, 80% des prises étant d'4ge 10+. Les poids @ un &ge donné
et les taux de recrutement partiel sont les mémes que ceux qui ont
servi dans 1'évaluation précédente de ces stocks (Winters et Moores,
1979). L'information sur le taux de capture provient des comptes de
vente, tant pour la flottille de peche a la senne coulissante que pour
les prises des filets maillants. La formule linéaire de Paloheimo
(1961) a éte utilisée dans le calcul des coefficients de mortaliteé
totale (Z) pour les groupes d'3dge 5+. Les meilleures estimations du
taux de mortalité terminal (Fy) pour chacun des Z calculés ont été
obtenues 3 la suite de calculs d'essai d'analyse des cohortes. Nous
avons choisi, pour 1'évaluation, les estimations les plus élevées de
Ft. Les résultats demontrent que la biomasse diminue et que la
mortalite par péche augmente. Depuis les classes d'3ge de 1968 et
1969, le recrutement dans toute la région a éte uniformément pauvre. A
cause de 1'appauvrissement des stocks, nous faisons des préVisions pour
F = 0.30, soit un niveau inferieur a celui de Fg 1 (0.40) utilisé

dans 1'évaluation précédente. Des prévisons de capture ont éte faites
pour chaque région en 1980 et 198l. A cause de V"incertitude du choix
des Fy, i1 a été impossible de faire la distinction entre les 13 000

t prédites pour 1980 dans 1'évaluation de la presente année et Tes

9 800 t prédites pour 1980 dans 1'évaluation de 1'année derniére.



INTRODUCTION

Herring landings along the east coast of Newfoundland remained
relatively Tow (<10,000 mt) prior to the 1970's. With the development
of a small purée—seine fleet in the early 1970's, landings increased to
25,700 mt in 1977. An analytical aésessment (Winters and Moores, 1977)
indicated that the east coast herring were predominantly spring-spawners
which had greatly increased in abundance during the early 1970's, as a
result of the production of a very strong year-class in 1968 and a
somewhat weakerone in 1969. A subsequent assessment (Winters and Moores,
1979) indicated that recruitment has been uniformly poor throughout the
area since the 1968 and 1969 year-classes.

This document follows last year's assessment (Winters and Moores, 1979)
and considers east coast Newfoundland herring as four stock complexes:
1. White Bay-Notre Dame Bay; 2. Bonavista Bay; 3. Trinity Bay and, 4.
Conception Bay-Southern Shore. It summarizes the results of data collected

in 1979 and presents a short term prognosis of yield and abundance.



Recent Catch Statistics

Total landings reached 25,700 mt in 1977 (Table 1), declined to
22,100 mt in 1978 and fncreased to a high of 26,300 mt in 1979. Inshore
landings (gillnets, bar seines, and traps) have increased dramatically
over the last three years, accounting for 38% of the total catch in 1977,

50% of 1978, and 70% of 1979.

Age Composition Data

Age composition of commercial catches of herring in the various
east coast bays are shown in Fig. 2. In all cases the 1968 year-class
continues to support the fishery, with over 70% of the catch age 11+ in
Bonavista, Trinity and Conception Bays. In White Bay and Notre Dame Bay,
the 1969 year-class contributes approximately 30% to the catch. Al]
subsequent year-classes up to and possibly including the 1977 year-classes

are weak.

Assessment Parameters

Age Specific Weights: Average weights-at-age as derived from biological

samples taken in the first two quarters of the year from each defined
stock area were compared with those of Winters and Moores (1979). As there
was Tittle difference, age specific weights (Table 2) have not been changed

from Tast year's assessment.



Partial Recruitment Rates: Trial runs of cohort analysis were used as a

basis for evaluating the age specific selectivity pattern for each defined
stock. These were compared with the values obtained by Winters and Moores
(1979). No significant changes were discernible; therefore, the partial
recruitment rates used in initiating cohort analysis were identical to

those used in the previous two assessments of these stocks.

CPUE Analysis: Detailed catch rate information in log book form for the

ringnet fleet operating along the east coast was obtained for the first
time in 1979 and is presented in Table 3. Catch-per-trip data are
available from sales slip records for each defined stock area for the
period 1976-79 (Tables 4-7). Similar to Winters and Moores (1979), the
fleet was broken down into the following five categories to allow more
detailed evaluation of catch trends in relation to potential learning
factors:

Category A: Tlarge (60-65') ringnetters with experienced crews fishing

from 1976-79.

Category B: vessels which participated in the ringnet fishery for

all four years (1976-79).

Category C: vessels which participated in the ringnet fishery for

three years (1977-79).

Category D: vessels which fished for two years.

Category E: vessels which entered the fishery for the first time

in 1979.



Catch rate information was calculated for the first time for the gillnet
component of the fishery; catch-per-tanding data were compiled from sales
slip records for fishermen common over the period 1977-79 for each defined

stock area (Tables 8-11).

Calculation of Terminal Fishing Mortality (F): The Tinear formula of
Paloheimo (1961) has been used to calculate the total mortality coefficients
(¢) for age groups 5+ for 1977-78, 1978-79, and 1977-79 based on catch-
per-trip by each vessel category of the ringnet fleet according to common
periods (months) fished in 1977-79. In addition, all available data for
each vessel category and all months of the year have been used to calculate
mortality coefficients (Table 12). Whereever possible, mortality coefficients
derived from vessel categories A and B were used. No weighting factors

were attached to their estimates of Z as learning factors of these two
categories would be similar from 1978-79. Similarly, mortality coefficients
were calculated for the gillnet component from the catch-per-Tanding data
(Table 13). Mortality coefficients (Z) were calculated for ages 5+ for
1977-78, 1978-79, and 1977-79 based on common fishermen and according to
common periods (months) fished in 1977-79. To allow for changes in the
number of gillnets used over the three year period, each fisherman was
contacted and asked how many nets he had fished each year. Catches were
standardized and catch-per-landing data were then calculated. For areas

A and B, which consist of three statistical areas (339-341), catch-per-
landing data were indexed for each statistical area, the indices were
averaged, and this average index was used to calculate effort. Trial runs

of the cohort analysis were made to obtain the best estimates of terminal



fishing mortality (F_) for each of the Z's calculated. The estimates of

¢)
Ft derived from ringnet and gi]]net data were compared for each unit stock
area. Generally, the Ft derived from gillnet data for 1978-79 was the
highest and considered the best estimate except for areas E&F where the

Ft derived from ringnet data for 1977-79 was used. Therefore, the estimates
of F for 1979 are as follows:

Area A&B C D E&F
F 0.40 0.30 0.30 0.20

It was considered that these estimates may have underestimated the
actual fishing mortality in 1979. Projections using the other estimates

of Ft are included in this report (Appendixes 1-10).

Results of the Assessment

Trends in Biomass and F: Biomass levels are decreasing in all stock areas

of the east coast of Newfoundland (Tables 14-25) (Fig. 3). The highest
biomass levels occurred in 1971 in areas A, B, C, and D and in 1970 in
areas E&F with the recruitment of the strong 1968-69 year-classes. The
1979 biomass levels are the Towest observed for the time series.

The level of fishing mortality (Fs+) shows an increase in 1979 in all
areas except E&F (Tables 14-25). Unlike previous years, when the highest
F values were recorded for the southern areas, the highest F in 1979 was
recorded for White Bay-Notre Dame Bay. This was due to the rapid increase

in the gillnet component of the fishery in the area.



Trends in Recruitment: Since the 1968 and 1969 year-classes, recruitment

has been uniformly poor throughout the area (Fig. 4). The 1974 year-class
initially appeared to be of moderate strength but does not now contribute
significantly to the catch in any area. The 1976 year-class which
contributed in some strength last year in Trinity Bay and Bonavista Bay
now shows up only in Bonavista Bay where it represents 60% of the strength

of the 1968 year-class.

Estimation of Fy.1: Since there were no changes in the average weight-at-

age and mean recruitment rate from last year's assessment, yield-per-recruit
curves were not constructed. Due to the depleted nature of the stocks,
projections were made at F = 0.30, lower than the Fy.; Tevel (0.40) used

last year.

Catch Projections: Catch projections were performed separately for each

stock area for 1980 and 1981 (Tables 26-29). Recruitment was held constant
at a Tevel approximately the geometric mean recruitment at age 2 of all
year-classes observed omitting the large 1968 year-class. The

recruitment values were as follows:

Area A c D E&F

Recruitment (x1076) 20.0 10.0 1.5 1.5
The 1980 catch was adjusted by the correction factor required to make the

calculated 1979 catch weight equivalent to the actual 1979 catch weight.
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Area A c D E&F
1980 catch (adj.) 7,300 4,350 2,200 900
1979 TAC 11,500 5,400 3,000 900

Due to the uncertainty in the choice of Ft's, it was not possible to
distinguish between the 13,400 t predicted for 1980 in this year's assessment
and the 9,800 t projected for 1980 in last year's assessment.

Projections were made for each area for 1981, allowing a TAC of 9,800 t
in 1980 and using the reduced F values associated with taking this 1980 TAC.

The results of the projections are shown below for each defined stock area.

. A&B C D E&F
Unit Area 1980 19817 1980 1981 1980 1981 1980 198l
Age 2+
Biomass ('000 t) 31.7 21.4 19.0 15.0 9.3 6.6 3.4 2.7
Catch ('000 t) 5.0 3.5 3.0 2.3 1.4 0.9 0.4 0.3
F 0.21 0.24 0.18 0.16

DISCUSSION

In previous years, the implementation of quotas affected only the
ringnet component of the east coast Newfoundland herring fishery. In
1980, both inshore and ringnet components will be under quota which
should reduce the overriding of quotas experienced in previous years.
The lack of recruitment since 1968-69 is the major problem concerning
the east coast herring stocks. Initial reports from fishermen in
Bonavista and Notre Dame Bays suggest that the 1979 year-class may

represent some strength.
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Table 1. East Coast herring catches (metric tons) by area and gear 1973-79.

-2 -

Year Gear A B C D E&F Total
1973 Inshore 816 1658 504 544 1098 4620
Ring net - - - - - -
Purse seine 1 1 5 156 211 374
TOTAL " 817 1659 509 700 1309 4994
1974 Inshore 1423 2588 642 1223 53 6412
Ring net 8 6 - 428 2107 2549
‘Purse seine - - - - 48 48
“TOTAL 1431 2594 642 1651 2691 9009
1975 ,yinshdre . 1584 1852 450 743 893 5522
Ring net - 108 - 1790 2596 4494
4fPurse seine 828_ 1183 1559 1370 13 4953
" TOTAL B 2412 3143 2009 3903 3502 14969
1976 " Inshore 773 3184 491 914 737 6099
“Ring net . 487 3412 3052 1054 1748 9753
. Purse seine’ 1724 2908 2812 1614 - 8058
, . TOTAL 2984 9504 6355 3582 2485 24910
1977 " Inshore - . - 552 4893 2808 1145 461 9859
‘ ‘Ring net 1227 4922 6204 1548 1716 15617
“Pair trawl - - 236 - - 236
TOTAL 1779 9815 9248 2693 2177 25712
1978 Inshore 1750 - 5918 1338 1242 778 11026
Ring net 1148 3467 4203 1045 1255 11118
- TOTAL 2898 9385 5541 2287 2033 22144
1979 Inshore 1051 11843 2721 2350 451 18416
Ring net 832 1968 3490 1181 442 7913

TOTAL 1883 13811 6211 3531 893 26329 .

1979 figures are provisional

Mo purse seine landings after 1976
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Table 2. Average weight-at-age (gm)
of Newfoundland east coast
herring in 1978-79.

Area
Age A&B C D E&F

2 80 80 80 80
3 133 133 146 170
4 201 191 220 236
5 242 253 248 264
6 253 258 259 276
7 266 264 272 292
8 271 270 278 297
9 275 285 286 307

10 279 287 305 331

11+ 311 322 348 361
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Table 3. Monthly CPUE data (catch/set) as evaluated from log
records of ringnetters operating along the east
coast of Newfoundland in 1979.

Catch-per-unit-effort Unweighted mean

Area April August October April-October
A&B 15.2 3.0 8.1 8.8

c 13.2 - 3.5 8.4

D 3.7 - - 3.7

E&F 3.7 - - 3.7
Unweighted 9.0 3.0 5.8

mean




Table 4. Catch-per-unit-effort indices for the various vessel categories for statistical areas
335-336 (E&F).

Catch-per-trip (m tons)

Vessel Unweighted
Category Year April May June July  Aug. Sept. Oct. Nov. Dec. Jan. average
A 1976 - 47.4  53,0% - - - - - - - 47.4
1977 37.6 12.0 11.5* - - - - - - - 24.8
1978 22,2 - - - - - - - - - 22.2
1979  20.6%* - - - - - - - - - -
B 1976 - 15.0 13.5 7.6 6 6.5 - 14.8 12.0*% - 10.7
1977 13.0 18.2 19.7 - - 3.0* 14.0* - - - 17.0
1978 - - - - - 8.5 - - - - 8.5
1979  10.7 - - - - - - - - - 10.7
C 1976 - - - - - - - - - - -
1977 - 15.7 21.0 - - - - - - - 18.4
1978 7.0 - - - - 11.0 2.0* - - - 9.5
1979 11.2 - - - - - - - - - 11.2
D 1976 - 13.9 14.4 21.0 9 5.7 - 14,0 - - 13.1
1977 - 9.0* 14,0% - - - - - - - -
1978 11.0 - - - - 10.3 - - - - 10.7
1979 12.9 - - - - - - - - - 12.9
E 1976
1977
1978
1979 9.4 - - - - - - - - - 9.4
Unweighted 15.0 20.4 17.2 14.3 8.1 8.4 - 14.4 - -
average

* Tess than 3 trips



Table 5. Catch-per-unit-effort indices for the various vessel categories for statistical area 337 (D).

Catch-per-trip (m tons)

Vessel Unweighted
Category Year  April May June July  Aug. Sept. Oct. Nov. Dec. dan. average
A 1976 - - - - - - - - - - -
1977 - - - - - - - - 48.0 - 48.0
1978 - - - - - - - - - 20.5 20.5
1979 38.9 - - - - - - 16.7 22.6 - 26.1
B 1976 3.0 5.5 - - - 6.0 8.4 13.5 16.9 - 9.5
1977 11.6 11.8 4 - 3 6.6 9.0 8.2 - - 7.8
1978 5.3 - - - - 8. 9.0* 12.0* - - 6.9
1979 7.5 0.9* - - - - - - 14.1 - 10.8
C 1976 - - - - - - - - - - -
1977 - - - - - - - 12.0% - - -
1978 - - -~ 0.2* - - - - - - -
1979 - - - - - - - - - - -
D 1976 1.0 - 7. - - - 8 14.6 4.0% - 7.8
1977 - - - - - 8.0 - 11.0% - - 8.0
1978 3.8 1 - - 4 2.7 - - - - 3.1
1979 12.2 - - - - - - 41.9% 23.6% - 12.2
E 1976
1977
1978
1979 17.5% - - - - - - - - - -
Unweighted
average 11.2 6.4 5.9 3.5 6.5 8.5 13.3 25.4 20.5

-9l -

* less than 3 trips



Table 6. Catch-per-unit-effort indices for the various vessel categories for statistical area 338 (C).

Catch-per-trip (m tons)

Vessel B Unweighted
Category Year April May  June July  Aug. Sept. Oct. Nov. Dec. Jan. average
A 1976 - - - - - - - - - - -
1977 - - - - - - 27.2 36.0 - - 31.6
1978 - - - - - - 16.9 - - - 16.9
1979 10.5 - - - - - 19.5 - - - 15.0
B 1976 - - - - - 1.0 11.9 13.4 6.0 - 8.1
1977 10.7 12.0 24.0 - - 4.7 15.1 15.4 29.5 - 15.9
1978 11.5 6.1 - - - 2.1 9.0 5.3 - - 6.8
1979 11.9 - - - - - 7.0 - - - 9.5
C 1976 - - - - - - - - - - -
1977 2.0 3.7 - - - 3.5 16.9 15.4 - - 8.3
1978 9.9 - - - - 2.8 12.1 - - - 8.3
1979 10.2 - - - - - 8.8 - - - 9.5
D 1976 - - - - - - 9.1 19.1 - - 14.1
1977 - - - - - - 9.6 10.6 - - 10.1
1978 16.6 - - - - - 8.7 - - - 12.7
1979 10.5 - - - - - 8.1 - - - 9.3
E 1976
1977
1978
1979 10. 3 - - - - - 11.9 - - - 11.1
Unweighted _ _ _
average 10.4 7.3 24.0 2.8 12.8 16.5 17.8

-LL_

* less than 3 trips



Table 7. Catch-per-unit-effort indices for the various vessel categories for statistical areas 339-341

(A&B).
Vesse] Catch-per-trip (m tons) Unweighted
Category Year April May June July Aug. Sept. Oct. Nov. Dec. Jan. average
A 1976 - - - - - 8.0 34.9 39.2 43.1 - 38.9
1977 - 28.6 - - - - 38.8 - - - 33.7
1978 - - - - - 39.9 26.1 - - - 33.0
1979 - - - - 18.5 - 20.7 - - - 19.6
B 1976 - 15.1 23.9 - - 26.5 20.5 19.0 28.0 - 22.2
1977 2.0% 15.6 26.3 - 3.7 21.8 15.4 - - - 16.6
1978 4.2 4.7 15.3 - 3.7 18.2 15.3 10.8 - - 10.3
1979 18.9 - 6.8%* - 22.7 - 19.9 - - - 20.5
C 1976 - - - - - - - - - - -
1977 12.2 11.9 9.8 - 4.8 11.2  15.7 - - - 10.9
1978 11.3 7.9 7.2 - 2.6 12.2 12.4 - - - 8.9
1979 17.8 - 20.,5% - 19.0 - 13.4 - - - 16.7
D 1976 - 7.5 15.0 - - - 7.7 16.8 - - 11.8
1977 4.0% 12.6 28.0 - - 8.5 12.8 - - - 15.5
1978 - 1.8 18.9 - 4.2 3.3 11.7 11.0 - - 8.5
1979 - - - - 9.3 - 18.6* - - - 9.3
E 1976
1977
1978
1979 23.4* - - - 13.0 - 16.0 - - - 14.5
Unweighted _ : _
average 12.9 11.7 18.1 10.2 17.7 18.7 19.4 35.6

-8l -

* less than 3 trips
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Table 8. Catch-per-unit-effort indices (# of landings/total catch (1bs)/
catch per landing (1bs) for common gillnet fishermen, 1977-79,
for statistical areas 335-336 (Conception Bay-Southern Shore).

Year April May June Al1l

1977 32/65929/2060 22/62058/2821 8/14754/1844 62/142741/2302

1978 12/8296/691 25/34513/1381 2/2126/1063 39/44935/1152

1979 11/21753/1978 9/8328/925 2/361/181 22/30442/1384

Table 9. Catch-per-unit-effort indices (# of landings/total catch (1bs)/
catch per landing (1bs) for common gillnet fishermen, 1977-79,
for statistical area 337 (Trinity Bay).

Year April May A1l
1977 . 32/21470/671 10/6283/628 42/27753/661
1978 17/14960/880 12/9325/777 29/24285/837
1979 7/3185/445 13/8322/640 20/11507/575
Table 10. Catch-per-unit-effort indices (# of landings/total catch (1bs)/

catch per landing (1bs) for common gillnet fishermen, 1977-79,
for statistical area 338 (Bonavista Bay).

Year May November A1l
1977 4/3155/789 3/17595/5865 7/20750/2964
1978 4/2856/714 40/55573/1389  44/58429/1328

1979 13/19707/1516 73/68211/934 86/87918/1022




Table 11. Catch-per-unit-effort indices (# of landings/total catch (1bs)/catch per landing (1bs) for common gillnet
fishermen, 1977-79, for statistical areas 339-341 (White Bay-Notre Dame Bay).
Area  Year Month
February - March April May A1l
1977  43/86452/2011 119/358019/3009 29/76081/2623 104/307557/2957  295/828109/2807
339 1978 60/132850/2214 100/211601/2116 96/182507/1901 75/135366/1805  331/662324/2001
1979  84/130027/1548 142/253287/1784 118/178658/1514 11/16742/1522 355/578714/1630
May June October November December All
1977 13/12779/983 16/18937/1184 25/37771/1511 35/59945/1713 2/1588/794 91/131020/1440
340 1978 8/6832/854 12/8353/696 91/157327/1729  40/85426/2136 9/23915/2657 160/281853/1762
1979 1/310/310 12/13915/1160 63/55337/878 21/19316/920 10/8816/882 107/97674/913
May June October November A1l
1977 11/11916/1083 14/34435/2460 1/68/68 23/26441/1150 49/72860/1487
341 1978 96/63636/663 108/64676/599 38/25931/682 29/39019/1345 271/193262/713
1979 64/49962/781 41/29348/716 89/36361/409 66/18922/287 260/134593/518

_OZ_



Table 12. Calculation of instantaneous total mortality rates (Z) from catch-per-unit-effort indices of the
ringnet fleet operation along the east coast of Newfoundland, 1977-79.
Vessel  Month Catch/trip (m tons) f z Ft
Areas Cat. Sel. 1977 1978 1979 1977 1978 1979 1977 1978 1977 1978 1977
-78 -79 -79 -79 -79

A&B A Oct. 38.8 26.1 20.7 298.8 470.6 758.2 0.38 0.30 0.69 0.13 0.23
(339- B Aug. 3.7 3.7 22.7 3133.5 3319.7 691.4 -0.01 -1.75  -1.75 - -
341) B Oct. 15.4 15.3 19.9 752.9 802.8 788.6 -0.01 -0.20 -0.20 - -

C Apr. 12.2 11.3 17.8 950.3 1087.0 881.7 0.06 -0.39 -0.32 - -

C Aug. 4.8 2.6 19.0 2415.4 4724.2 826.0 0.60 -1.92 -1.32 - -

C Oct. 15.7 12.4 13.4 738.5 990.6 1172.2 0.22 -0.01 0.22 - -

A1l ATl 16.3 11.6 17.2 711.3 1058.9 912.4 0.33 -0.33 0.01 - -

C A Oct. 27.2 16.9 19.5  340.0 327.9 318.5 0.47 0.02 0.49 = 0.05

(338) B Apr. 10.7 11.5 11.9 864.3 481.8 521.9 -0.07 0.13 0.05 - -
B Oct. 15.1 9.0 7.0 612.5 615.7 887.3 0.51] 0.42 0.93 0.28 0.36

C Apr. 2.0 9.9 10.2 4624.0 559.7 608.9 -1.60 0.14 -1.47 - -

C Oct. 16.9 12.1 8.8 547.2 457.2 705.8 0.33 0.48 0.81 0.35 0.27

D Oct. 9.6 8.7 8.1 963.3 636.9 766.8 0.10 0.24 0.33 - -

A11 A1l 14.8 9.2 10.9 624.9 602.3 569.8 0.47 -0.01 0.46 - 0.03

D A Dec. 48.0 - 22.6 56.1 - 156.2 - - 0.85 - 0.41

(337) B Apr. 11.6 5.3 7.5 232.2 431.5 470.8 0.86 -0.32 0.59 - 0.16
D Apr. - 3.8 12.2 - 601.8 289.4 - -1.14 - - -

All Al 12.3 6.7 18.7 218.9 341.3 188.8 0.68 -1.00 -0.32 - -

E&F A Apr. 37.6 22.2 20.6 57.9 91.6 43.3 0.75 0.22 0.97 - 0.20
(335- C Apr. - 7.0 11.2 - 290.4 79.7 - -0.32 - - -
336) D Apr. - 11.0 12.9 - 184.8 69.2 - -0.01 - - -

Al All 22.9 11.7 11.1 95.1 173.8 80.5 0.89 0.20 1.09 - 0.26

- 12 -



Table 13. Calculation of instantaneous total mortality rates (Z) from catch-per-unit-effort indices of the
gilinet component along the east coast of Newfoundland, 1977-79.

Catch/landing
(m tons) Indices Avg. index f Z Ft

Areas 1977 1978 1979 1977 1978 1979 1977 1978 1979 1977 1978 1979 1977 1978 1977 1978 1977
-78 -79 -79 -79  -79

ASB

339 1.28 0.91 0.74 1.00 0.71 0.58}
340 0.65 0.80 0.42 0.82 1.00 0.52} 0.94 0.73 0.43 12334 16826 32696 0.24 0.49 0.73 0.39 0.26
341 0.68 0.32 0.24 1.00 0.48 0.35}

L 1.35 0.60 0.46 - - - - - - 6850 9235 13502 0.81 0.43 1.23 0.28 0.65
338
D 5.3 0.38 0.26 - - - - - - 8977 6018 13581 -0.16 0.40 0.24 0.28 -
337
E& .05 0.52 0.63 - - - - - - 2073 3910 1417 0.93 -0.04 0.88 - 0.16

-2 -
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Table 14. Catch numbers (x107*) for areas A and B, 1969-79.
Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 - 1 - 1 - - - 12 5 - -
3 5 - 30 29 73 1 13 3 170 6 5
4 10 1 5 245 150 12 22 61 11 204 71
5 2 3 16 36 294 318 46 25 47 32 87
6 14 3 6 7 78 552 546 82 18 104 65
7 - 99 43 13 74 120 709 1028 80 52 105
8 11 1 1013 41 68 70 112 1638 738 251 210
9 1 9 24 139 42 151 84 130 1270 1082 661
10 6 16 28 21 171 86 81 330 106 1177 1421
11+ 5 29 315 83 88 236 400 827 1572 1440 2482
Total 54 162 1480 614 1038 1546 2013 4136 4017 4348 5107
Table 15. Fishing mortality rate for areas A and B, 1969-79,
Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 .000 .000 .000 .000 .000 .000 .000 .010  .005 .000 .004
3 .000 .000 .001 .001 .009 .000 .012 .008 .182 .006 .020
4 .002 .000 .002 .009 .007 .002 .014 .075 .033 .345 .100
5 .000 .000 .002 .015 .013 .018 .009 .019 .075 126 .240
6 .001 .000 .001 .001 .041 .031 .039 .020 .018 .238  .400
7 .000 .007 .007 .003 .011 .081 .051 .095 .024 .065 .400
8 .018  .001 .091 .009 .023 .013 .101 .160 .092 .099 .400
9 .000 .018 .021 .016 .011 .064  .020 .162 .180 .188 .400
10 .002 .008 074 .023 .025  .028 .044 100 .192 .252 .400
11+ .004 .008 .070 .022 .023 .028 .044 .099 .191 246 .400
Fot .001T . .002 014 .006 .013 .024 ,038 .100 .128 196 L371
Fst+ .001 .005 .039 011 017 027 .040 104 133 .204 .395
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Table 16. Population numbers (x10-°) for areas A and B, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 493 4512 3632 1048 260 142 57 140 124 36 3
3 1624 403 3694 2974 858 213 116 46 113 101 30
4 749 1329 330 3022 2432 696 171 94 38 77 82
5 955 612 1088 270 2452 1978 569 141 71 30 45
6 1926 782 501 889 218 1981 1590 461 113 54 22
7 186 1576 640 410 728 171 1572 1253 370 9] 35
8 67 152 1281 520 334 589 129 1223 933 296 70
9 262 54 125 957 422 268 476 96 853 697 220
10 361 214 43 100 771 342 205 382 67 583 473
11+ 152 418 514 425 420 952 1030 968 1001 722 825
Total 6775 10054 11849 10615 8895 7331 5918 4803 3683 2688 1803
Bo+ 1412 1693 1962 2050 2018 1829 . 1557 1286 994 736 514
Bs+ 1006 1011 1114 964 1395 1650 1502 1249 961 704 493
(Bo+ and Bs+: m tons x 10°2)
Table 17. Catch numbers (x10°%*) for area C, 1969-79.
Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 - - - - - - - - 2 1 1
3 - - 11 1 - - 35 7 22 3 28
4 - - 7 38 2 - 8 30 12 34 17
5 - - 1 21 80 - 10 10 72 12 62
6 5 - 1 1 30 13 114 10 18 23 2
7 - 22 3 4 1 5 360 341 4 11 30
8 1 - 36 4 8 3 14 1292 492 57 9
9 - 7 - 31 8 10 46 64 178 291 32
10 1 1 9 - 60 2 23 62 69 865 319
11+ 4 7 10 14 25 23 85 254 423 471 1252
Total 11 37 78 114 214 56 695 2070 2835 1768 1752
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Table 18. Fishing mortality rate for area C, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

.000 .000 .000 .000 .000 .000 .002 .00O0O .005 .000 .003
.000 .000 .000 .000 .000 .001 .077 .144 .036 .009 .015
.000 .000 .003 .002 .000 .000 .056 .087 .400 .071 .075
.000 .000 .000 .013 .004 .000 .024 .097 .309 .894 .180
.001 .000 .000 .000 .023 .001 .026 .031 .251 .150 .300
.001 .004 .007 .003 .001 .005 .028 .100 .016 .224 .300
.001 .001 .007 .011 .006 .002 .016 .132 .204 .321 .300
.001 .006 .002 .008 .026 .009 .046 .099 .272 .178 .300
10 .001 .005 .009 .008 .018 .006 .026 .081 .147 .205 .300
11+ .004 .005 .007 .007 .016 .006 .026 .078 .143 .196 .300

WOO~OYOTH»WMN

Fot .001 .001 .001 .003 .006 .002 .028 .107 .208 .150 .214

Table 19. Population numbers (x10-5) for area C, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

2 324 3958 1110 81 24 64 7 84 39 256 22
3 379 266 3240 909 67 19 53 6 69 31 210
4 322 311 217 2652 744 55 16 40 4 54 25
5 80 264 254 177 2168 609 45 12 30 2 41
6 823 65 216 208 143 1768 499 36 9 18 1
7 12 674 53 177 170 115 1446 398 28 6 13
8 162 9 550 43 144 139 93 1151 295 23 4
9 16 133 7 447 35 117 114 75 826 197 14
10 110 13 108 6 363 28 95 89 56 515 135

11+ 92 165 145 206 172 430 373 373 350 288 530

Total 2320 5856 5901 4906 4030 3345 2740 2264 1705 1390 995
Bt 483 - 770 924 986 - 992 876 . 737.. 611 474 345 263
Bs+ 355 358 362 352 839 858 727 596 461 309 228

(Bo+ and Bs+: m tons x 1072)
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Table 20. Catch numbers (x10™%) for area D, 1969-79,

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 - - - - - - - 1 - 1 -
3 1 - 31 - - - 4 1 3 - -
4 - 1 16 98 6 - 6 20 2 2 -
5 1 1 1 19 283 24 7 2 4 - 14
6 24 6 1 9 8 472 144 7 4 2 -
7 - 65 17 3 5 39 1077 153 1 1 14
8 3 4 69 5 - 13 32 790 129 2 1
9 3 7 13 17 3 20 54 27 525 136 21
10 2 7 3 1 16 5 51 24 26 438 238
11+ 24 17 30 9 1 63° 84 179 160 91 734
Total 58 108 181 161 322 636 1459 1204 854 673 1022

Table 21. Fishing mortality rate for area D, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

.000 .000 .000 .000 .003 .001 .017 .007 .045 .048 .003
.001 .000 .001 .000 .000 .003 .029 .237 .023 .058 .015
.000 .001 .022 .006 .001 .001 .257 .175 .885 .020 .075
.003 .001 .002 .082 .020 .007 .034 .122 .052 .101 .180
.007 .023 .001 .019 .017 .043 .053 .045 .478 .025 .300
.011  .025 .087 .003 .014 .110 .130 .073 .007 .110 .300
.082 .13 .033 .031 .000 .043 .122 .133 .081 .018 .300
.057  .295 .957 010 .021 .029 .259 .145 .123 .115 .300
.046 .218 .243 .184 .012 .058 .093 .172 .202 .143 .300
+ 207 164 349 141 .017 .058 .093 .173 .201 .142 .300

—OWO~NOYOT WM

—

-n
N
+

.007 .003 .006 .006 .015 .037 .110 .122 .120 .130 .293

[6;)
+

015 .023 .032 .016 .018 .039 .11 .124 .121  .133  .297
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Table 22. Population numbers (x10”3) for area D, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 122 2840 694 40 4 21 1 18 - 3 4
3 94 100 2325 569 33 3 17 1 15 - 2
4 215 77 82 1901 465 27 3 13 - 12 -
5 34 176 63 65 1548 381 22 2 9 - 10
6 356 28 144 51 52 1241 309 17 1 7 -
7 4 290 22 118 41 42 974 240 14 1 6
8 4 3 231 17 96 33 31 700 183 11 -
9 5 3 2 183 13 79 26 22 501 138 9

10 4 4 2 1 148 11 63 17 16 363 101

11+ 14 12 I 8 6 125 105 125 97 76 311

Total 852 3532 3577 2952 2406 1962 1549 1155 837 611 443

By+ 181 396 541 626 594 514 425 324 241 185 146

Bg+ 110 137 128 121 486 506 422 320 239 182 146

(Bp*+ and Bs+: m tons x 1072)

Table 23. Catch numbers (x10~%) for areas E&F, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 - - - - 7 - 1 106 1 - -
3 1 - ] 1 - - 42 2 13 - 1
4 - 2 3 163 2 ] 3 9 ] 10 1
5 - 2 1 13 453 13 2 2 13 3 3
6 3 1 6 26 955 206 3 19 7 1
7 - 31 4 3 47 15 882 236 9 1 4
8 - 3 31 8 14 8 12 478 102 - -
9 - 2 3 36 4 4 49 8 427 74 3

10 - 2 ] 7 19 1 26 23 6 308 27

11+ 1 14 6 13 3 66 89 70 128 136 165

Total 9 59 51 250 575 1063 1312 937 719 539 205
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Table 24. Fishing mortality for areas E&F, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

.000 .000 .000 .001 .104 .002 .070 .804 .025 .001 .002
.001 .000 .000 .000 .001 .002 .394 .115 .209 .004 .010
.000 .002 .013 .017 .001 .007 .075 .126 .108 .239 .050
.002 .003 .002 .075 .061 .010 .028 ,076 .285 .520 .120
.003 .045 .001 .008 .205 .176 .204 .065 1.567 .227 .200
.002 .015 .073 .007 .091 .172 .245 .383 .311 .420 .200
.002 .027 .019 .195 .040 .019 .195 .203 .282 .014 .200
.007 .041 .042 .027 .143 .015 .165 .194 .281 .339 .200
.002 .138 .046 .112 .018 .068 .124 .106 .208 .338 .200
11+ .008 .070 .040 .089 .017 .069 .122 .103 .204 .333 .200

—
QWO WM

F,+ .002 .003 .003 .017 .050 .121 .214 .223 .264 .308 .176
Fs+ .003 .018 .014 .030 .058 .125 .212 .206 .268 .331 .198

Table 25. Population numbers (x]b"s) for areas E&F, 1969-79.

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

2 38 1573 277 12 8 18 2 21 3 9 6
3 134 31 1288 227 10 6 14 2 8 3 8
4 86 110 26 1055 185 8 5 8 1 5 2
5 10 71 90 21 849 152 6 3 6 1 3
6 280 8 58 73 16 654 123 5 3 4 -
7 14 229 6 47 60 11 449 82 4 - 2
8 5 11 185 5 38 45 7 288 46 2 -
9 2 4 9 148 3 30 36 5 192 28 2
10 11 1 3 7 118 2 24 25 3 119 17

11+ 17 22 18 17 18 109 85 79 77 53 100

Total 597 2061 1959 1611 1304 1033 752 518 343 225 140
Bo+ 142 - 258 354 383 350 290 222 154 107 72 46
Bs+ 96 101 107 95 304 286 219 150 105 69 44

(By+ and Bs+: m tons x 10-2)



CATCH PROJECTION FOR 1980

AGE  POPULATION POPULATION FISHING CATCH CATCH RESLDUAL
NUMBERS WELGHT MORTALITY NUMEBERS WETGHT NUMEBERS

20000, 1600, 003 54, 4. 16326,
P25 30. L0195 3. . 182,
2369, 476 0TS 155, 31, 1800,
6105, 1477, L1180 Pi4. 224,
2882 . 739, L300 681 172,
1180, 314. L300 279, 74,
1?14, $19. L300 452, 122,
3826, 1052, L300 P03, 248,
10 12053, 3363, L3509 2845, 794,

i1 25934, 8066 . L3040 6123, 1904.

1e 20369, 6335, : L300 4809, 1496,

13 1571 489 . L300 374 145,

14 6669, 2074, L300 1574, 490,

1% 2808, 873, L300 663, 206,

ié6 3718, 1156 . L300 878, 273

17 &702. 2084, L300 1582, 492,

18 H93, 216, 300 164, 51,

9 2248, 741 L300 54. 17, 3.

20 2529, 786, L300 597. 186 . 1534, 477,
TOTAL 124777, 31740, 23104 68Y7 . 78936, 19762,

CATCH PROJECTION FOR 1981

LN U D

AGE  POPULATION POPULATION FIGHING CATCH CATCH RESTDUAL
NUMRERS VETGHT MORTALITY NUMBERS WELGHT NUMRERS

2 20000, 16060. 003 54, 4, 16326, 1306,
3 16326, 2171 ) 048 220 . 29, 13167, 17%1 .
4 182, 37, 075 12, 2, 138, 28, o
) 1800, 43% . .180 269 . 65, 1238, 298,
& 4475, 1056, L300 286 249, 2532, 644, -
7 1748, 46%., L300 413, 110, 1060, 282, m

8 716, 194, L300 169, b, 434, 118.7
9 1164, 319, L300 274, 7%, 704, 194, "
10 2324, 647, L300 544, 153, L1408, 393, 2
i1 7314, 2074, L300 1726, 537, 4434, 1379. 8
12 15730, 4893, L300 3714, L1455, 9541, IP67 . o
13 12355, 3842, L300 2947, 907, 7493, 2330, &
14 953, LE00 pac - 70, G578, 180,
15 4045, L300 Y9G, 297, 2453, 763 .0
16 1703, L300 402, 125, 1033, 3p1. T
17 2GS, L300 G532, L66 . 1368, apg, "
18 4065, L300 964, 29, 2465, 767, &
i9 4214, L300 9., 31, 255, 79. 8

20 1672,
TOTAL FHP36. 22

L300 395, 123, 1044, 345,
14870, 4443 . L7635, L4537,



CATCH PROJECTION FOR 4980

AGE

18
19
20
TOTAL

POPULATION

NUMBERS

L0000,
i804,
169114,
193%.
2831,
44,
768,

8183,
20020.
159%,
1922,
1639,
39%.
408%.
54,
802,
848 .
75690,

POPLLATION
WELGHT

273

19004,

CATCH PROJECTION FOR 1984

AGE

2
3
4
S

&

8

9

10

i1

¥4

13

i4

1%

16

17

18

i9

20
TOTAL

POPULATION
NUMEERS

10000,
8163,
145%.,

12845,
1323,
L1747,

26,
466,
140,
S00.

4963,
12628,
P68,
1166,
994,
238,
a7y,
1000,
64104,

POPULLATION
WEYGHT

800,
1086,
278.
3250,
344,
453,
7.
133,
40,
161,
1598,
4066,
312,

14428,

FISHEING
MORTALITY

003
018
7Y
. 180
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300

FIGHING
MORTALITY

003
045G
075
L1840
L300
L300
L300
L300
L300

L300,

L300
L300
L300
L300
L300
L300
L300
L300
L300

CATCH
NUMBERS

27,
24,
L1109,
290,
H68
10,
181,
8%,
19%.
1932,
4915,
377,
454,
387.
3.
P64,
13.
189,
200,
12083,

CATeCH
MUMRBERS

27,
110,
9%,
1924,
342,
40%,
&,
140,
33,
118,
ii7a2.
2981,
228,
275,
235,
G6 .
58%.,
8,
234,
8918.

CATCH
WETGHT

CATCH
WETGHT

ol

e

15.

RESTIDUAL
MUMBERS

/163,
1454,
1284%
1323,
L1717,
26,
Abé .
140,
S00.
4963,
12658,
PHB .

238,
2478,
33,
486 .

" %44,
1104,

RESIDUAL
NUMBERS

RESIDUAL
WETGHT

8163,
6584,
110%,
8784,
80z,
1042,
16,
283,
8%,
303,

707,
603,

194,
14%, 47,

1503, 484 .
20, [
H07 ., 19%.
42008 . 94340,

‘
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CATCH PROJECTION FOR 1980

AGE

20
TOTAL
CATCH

AGE

CoNowsWR

10
14
2
3
i4
15
16
17
18
1%
20
TOTHL.

FOPLATION
NUMEBERS

1500,
3014,
179,

2.
6B,
5.

347,

28.

28542,
PROJECTION FOR 419814

POPULATION
NUMBERS

15080,
224,
242,
136,
&,
3964 .
3.
240,
7.
326,
3707,
Fa476 .,
274,
199,

19244,

POPULATION
WETGHT

120,
44,
9.

3.
L6S
i
§6,
8.

164,

2127,
S437 .,
157,
i14,
322,

42,

9336,

POPULATION
WETGHT

120,

179,
93,
34,

2.

108,

5.
290,

i.
?.
G418,

FLISHING
MORTALITY

03
L04S
7Y
.180
LE00
L300
B30
L3860
LA00
L300
L300
300
L300
L300
L300
L300
LE00
L300
LA00

FISHING
MORYALITY

003
LOLS
7%
. 180
L300
L300
L300
L300
L300
L300
300
L300
L300
L300
L300
L300
L300
300
LE00

CATCH
HUMRBERS

4.,
4.
12,

2.

154,
i
8a,
2.
127,
1443,
3688,
107,
78,
218,
29.
324,
i.

2,

a.
6290,

CaTeH
NUMBERS

4,
17.

77,
87,
2R37.
&%,
47,
132,
17,
1964,
i,

b
3860,

CATCH
WELIGHT

i.
3.
2460,

CATCH
WEYGHY

P,
23,
ALé,

17744,

RESIhUAL
NUMBERS

1224, Y8,
88 . 144,
184, 414 .

93. 23
ER i.

65 .

1.

36,
3.
&Y.
Pty
2000,
nE.
4.
146,

1%,
176,
2. i,
1%, N

12261 3679

RESTDUAL
WETGHT

'87 9L9el
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CATCH PROJECTION FOR 1980

S EE

2
3
4

5

&

o

a8

9@

i

it

iz

i3

14

15

16

17

18

19

20
TOTAL.
CATCH

AGE

10
14
18
13
14
1%
16
17
i8
19
20
TOTAL

POPIHLATEON
MUMBERS

1500,

16,
126,
1406,
A656
8%
476,
338,
24,
1004,
4%,

57,
11442,

POPILATION
WETGHT

3373,

PROJECTION FOR 1984

POPLLATION
NUMEBERS

1500,
L1224,
364,
478,
108,
146,
17,
?4,
10,
76,
674 .
2824,

Loy

POPULATION
WELGHT

120,
208.
86 .

1049,
19,
104,
74,
a

FLISHING
HORTALLTY

003
LS
7%
180
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
L300
LE00
L300
L300
LEDD

FIBHING
MORTALITY

L0083
LBAS
i
L1680
L300
L300
LA
L300
LA00
L300
L300
300
AN
L300
L300
L300
Rteint
L300
L300

CAaTCH
MUMBERS

CATCH
. MUMEBERS

4,
17.
24,

CATCH
WELGHT

1.
0,
6.
i6.
2.
1L,
i
10,
4,

5.
728,

CATCH
WELGHT

3.
2
19,
7.
10,

NN

o

~d

RE

SLDUAL
MUMBERS
a2,
Y88,
76,
7 €

SE6I .

KL

H2,
143,

29

242,
1049,
19,
104,

&
220,

10,

4,

12,
2142

RESIDUNL
WELGHT

Q8.
.68 .
5%
86 .
18.
2

[

40,
5.

28,
3.

74,

) .
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App. 1. Cohort analysis for areas A&B, 1969-79, with M = 0.20 and Ft = 0.13.
Population Numbers (x10-3)

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 856 8367 7650 2577 657 304 139 291 368 110 9
3 3165 701 6850 6263 2110 538 249 114 237 301 90
4 1398 2591 574 5605 5125 1721 441 203 93 178 246
5 1815 1144 2121 469 4567 4182 1408 359 161 75 128
6 3475 1485 936 1735 381 3713 3396 1148 292 127 58
7 366 2844 121 766 1420 305 2990 2731 933 237 95
8 119 283 2319 992 . 626 1156 239 2384 2143 756 189
9 475 97 232 1807 808 506 940 185 1803 1687 597

10 733 388 78 188 1467 658 401 762 140 1362 1284

11+ 284 831 994 847 838 1864 2035 1951 2117 1696 2242

Total 12665 18731 22971 21249 17999 14947 12236 10127 8284 6530 4936

Fg+ .001 .002 .020 .006 .009 .014 .019 .048 .057 .080 .128

Fo+ .000 .00t .007 .003 .006 .011 .018 .046 .055 .076 .121

Bs+ 1866 1879 2097 1838 2641 3248 3063 2620 2135 1690 1342

Byt 3163 3735 4004 4004 3690 3196 2699 2214 1774 1404

2637

(Bs+ and Byt:

m tons x 1072)
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App. 2. Cohort analysis for areas A&B, 1969-79, with M = 0.20 and Ft = 0.25.

Population Numbers (x10-9)

- Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

2 597 5622 4788 1488 375 188 80 183 195 58 4
3 2068 489 4603 3920 1218 307 154 66 149 159 47
4 936 1692 400 3766 3207 991 251 125 53 106 130
5 1203 765 1386 327 3061 2612 810 204 97 43 69
6 2372 984 626 1133 265 2479 2110 659 164 75 32
7 232 1941 806 512 927 210 1980 1678 532 133 52
8 82 190 1580 655 418 753 161 1557 1281 429 104
9 323 66 155 1202 533 336 619 121 1127 982 328
10 468 265 53 125 972 433 262 491 88 807 706
11+ 190 537 652 547 541 1205 1320 1251 1322 1002 1233

Total 8470 12552 15050 13676 11516 9523 7737 6336 5008 3794 2705
Fs+ .001 .004 .03t .006 .013 .021 .031 .078 .09 .141 .247
Fo+ .001 .001 .0OM1 .005 .010 .018 .029 .075 .093 .¥35 .232
Bs+ 1253 1261 1397 1215 1753 2110 1951 1644 1299 988 738
Bo+ 1764 2116 2473 2613 2590 2365 2029 1692 1345 1035 770

(Bs+ and Bo+: m tons x 1072)
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App. 3. Cohort analysis for area C, 1969-79, with M = 0.20 and Ft = 0.33.

Population Numbers (x10-5)

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

2 309 3795 1058 77 23 62 7 78 35 233 20
3 361 253 3107 866 63 19 50 5 64 29 191
4 306 296 207 2543 709 52 15 38 4 50 23
5 76 251 242 169 2079 580 42 12 28 2 38
6 784 62 205 198 137 1695 475 34 9 17 1
7 10 642 51 168 162 109 1386 379 27 5 12
8 155 8 523 41 137 133 89 1102 279 22 4
9 16 126 7 425 33 112 108 72 786 184 13
10 103 13 103 6 345 27 91 85 53 482 124

11+ 87 155 136 194 162 408 354 354 330 269 489
Total 2207 5601 5640 4688 3851 3195 2617 2158 1614 1293 913
Fs+ .001 .003 .005 .007 .008 .002 .029 .117 .23% .26 .322
Fp+ .001 .00T .001 .003 .006 .002 .030 .112 .221 .163 .235
Bg+ 328 341 344 335 802 819 694 568 437 290 210
Byt 459 734 882 942 948 837 704 582 449 322 242

(Bs+ and By+: m tons x 1072)



- 40 -

App. 4. Cohort analysis for areas E&F, 1969-79, with M = 0.20 and Ft = 0.15.

Population Numbers (x107°)

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 41 1700 301 14 8 20 2 23 4 13 7
3 150 34 1392 247 11 6 16 2 9 3 10
4 97 123 28 1140 202 9 5 9 1 6 3
5 11 80 100 22 918 165 8 4 7 1 4
6 314 9 65 82 17 711 134 6 3 4 1
7 15 256 7 53 67 12 496 91 5 1 3
8 6 12 207 5 43 50 8 326 53 3 0
9 2 5 10 167 4 34 41 6 224 34 2

10 12 1 4 8 133 3 28 29 4 145 21

11+ 20 26 21 19 21 124 97 92 90 65 130

Total 668 2246 2135 1757 1424 1133 834 587 400 275 183

Fs+ .002 .016 .013 .027 .053 .113 .189 .179 .225 .264 .148

F,+ .002 .003 .003 .016 .046 .109 .191 .194 .221 .244 .132

Bst+ 107 113 120 106 332 314 243 171 122 84 57

Bo+ 159 284 387 419 382 319 247 175 125 88 60

(85+ and Bz+:

m tons x 1072)
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App. 5. Cohort analysis for areas E&F, 1969-79, with M = 0.20 and Ft = (0.25.

Population Numbers (x1075)

Age 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
2 37 1497 262 10 7 17 2 20 3 8 4
3 125 30 1226 214 8 5 13 1 7 2 6
4 79 102 25 1003 175 7 4 7 1 4 2
5 10 65 83 20 807 143 6 3 5 1 3
6 260 8 53 68 15 620 116 4 3 3 0
7 13 212 6 43 55 10 421 77 3 0 2
8 5 10 171 5 35 41 7 265 41 2 0
9 2 4 8 137 3 28 33 4 173 25 2

10 9 1 3 7 109 2 22 22 3 104 14

11+ 15 20 16 15 16 100 78 71 68 46 82

Total 554 1950 1853 1523 1232 973 702 476 308 195 114

Fs+ .003 .019 .016 .032 .062 .133 .229 .226 .303 .392 .247

Fo+ .002 .003 .003 .018 .053 .129 .231 .245 .298 .366 .219

Bg+ 89 93 99 88 287 269 204 138 94 60 36

Bo+ 131 242 334 362 330 273 208 141 96 62 38

(Bs+ and Bo+:

m tons x 1072)



CATCH PROJECTION FOR 1980

AGE

9@

ig

11

12

13

14

i%

16

17

16

19

20
TOTAL
CATOH

AGE

10
i1
i2
13
14
1%
ié
17
18
19
20
TOTAL

POPULATION
NUMEERS

20000,
6H9 4,
7344,
19460,
Phbha,
4204, .
68114,
13645,
42891,
22843,
72485,
5590,
23734,
9992,
L3232
23848,
2467,
842,
8999 .
378422,

PROJECTION

POPULATION
NUMBERS

20000,
16326,
S60.
5576,
13308,
5862,
2544 .
4134,
8258,
26045,
S5976.,
43964,
3391,
14394,
HObA
g026.
14464,
14964,
5950,

25630%.

POPULATION
WETGHT

1600,
G,
1476,
4709,
2445,
1447,
1846,
3744,
L1967,
28702,
22543,
1739,
7380 .
3108,
41 4%,
7417,
767 .
252,
2799,
107847,
FOR 1981

POPULATION
WETGHT

1600,
24714,
143,
1349,
3367,
1559,
L9,
1136,
2304,
80914 .
17408,
13673,
10%4,
4474,
188Y%,
2496 .
4498,
465,
18%4.
70188,

FLGHING
MORTALITY

063
LY
LO07%
.180
L300
L300
L300
L300
L300
L300
LA
L300
L300
L300
L3080
300
L300
L300
L300

FISHING
MORTALITY

003
015
075
180
L300
L300
L300
L300
L300
L300
.300
L3008
L300
L300
L300
L300
L300
L300
L300

5682,
2359,
124,
5638,

582.

192,

CATCH
NUMBERS

54.
220.
37.
83%.
3142,
1384 .
602,
A
1950,
6142,
13215,
10379
800,
33948,
14341,
1895,
3445,
353,
1405,
51631,

CATCH
WETGHT

v

i
07.
70%,
G777 .
264,
4316,
884,
2829,
6776,
S5322.,
446,
1742,
734,
e,
1755,
181,
40,
661,
24403,

CarcH
WELGHT

4,
29,
7.
202,
795,
368,
163,
268 .
B4,
1910,
4440,
3228,
249,
L0%Y7
445,
S89.
1062,
110,
AX7,
19%78.

RESTOUAL
NUMBERS

L6326,
560,

4134,
82%8.
26045,
55976,
43964,
33914,
14394,
6061,
8026,
14464,
1496,
493,
5458,

236305,

RESIDUAL
NUMBERS

L6326,
13167,
A42%,
3813,
8071,
3555,
1545,
2506,
5009,
15779,
33951 .
26666
2057,
8730,
3674,
48468,
8773,
08,
3609,
163434,

‘

7258,
17408,
13673,

10%4,

4476 .,

188% .,

2496 .

4498,

A46%,
153,

1697,

6H6H33P

RESIDUAL
WELGHT

1306,
1751,
e,
3.
204z,
P46,
449,
&8y,
LA97 .
4907,
L0559,
8293,
HA0,
271G,
1143,
19414,

278,
el

iina.
434673,
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CATCH PROJECTION FOR 4980

AGE

¢
3
)
5
b
7
8
@
10
il
12
13
i4
15
ié
7
18
197
20
TOTAL.

POPULATION
NUMBERS

20000,
364,
3809,
YLD,
4839,

AL .
35359

14576,
4874,
HAGY

14633,
1204,

396,
4390 .
195538,

POPULATION
WELGHT

1600,
48,
76%.

1826,
SH36e,
140014,
10997,
848,
34600,
1546,
2007,
3648,
374,
123,
13649,
53608,

CATCH PROJECTION FOR 1981

AGE

VBN W DL

14
i1
iz
i3
14
15
ié
17
i8
i%
20
TOTAL

POPULATION
MUMBERS

20000,
16326,
291,
2891,
6813,
2939,
1243,
2019,
4028,
12690,
27306,
24447,
1654,
7021,
29%6 .,
3945,
7056,
730,
903,
144220,

POPULATIONM
WETGHT

1600,
2170,
nY.
700,
1724,
784
337.
554,
1124,
3947,
8402,
4670,
G514,
2184,
PLY.
1248,
2194,
227,
P03,
36347

FLEHTNG
MORTALITY

FISHING
MORTALITY

003
DS
075
180
L300
L300
200
L300
LA00
300

L300

300
L300
L300
L300
L300
L300
300
L300

MUK

S,
250,
1492,
1142,
484,
784,
ihed.
4944,
L0628,
R4,
Ha4

1524
2746,
284,
?3.
1036,
39906

CATOH
NUMEBERS

54,
220,
19,
433,
1608,
6H93.
293,
476
P51 .
2996,
HA4486
5063,
390,
16%8,
HY8 .,
P24,
1666,
172,
HE%,
29447,

RESTDUAL
WETGHT

CaTCH
WELGHY

1306,
39,
S84 .
1649
74,
331,
B TN
1108,
3541,
g4932 .,
HH70
$4i4.
2184,
viv.

4,
i.
50,
361.
289,
129,
213,
434,
1378,
3305,
2596,
200,
850 .
358,
474,
854,
BE.
29.

322

11933,

CATCH RESIDUAL. RESIDUAL
WETGHT NUMEBERS WELGHT

L6326,

138,

217 548 .
7647, Y202, 22860,

‘
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CATCH PROJECTION FOR 4980

AGE

16
17
18
19
20
TOTAL

FOPULATION
NUMBERS

16000,

18622,
1427,
1749,
1466,
362,
3654,
44,
747,
758,

69054,

PORPULATION
UETGHT

aoa.

218,
2934,
443,
658,
0.
184,

G996,

459,

17438

CATCH PROJECTION FOR 1981

AGE

i8

19
.20
TOTAHL

POPULATION
NUMERERS

10000,
8163,
1322,

11668,
1198,

1429%,
866,
1043,
889 .
213,
R2L6.
29.
8495,
56796

POPULAT YN
WETGHT

ao0.
1086,

253,

714,
9.
268,
13460,

FISHING
MORTALITY

003
L0415
TS
L1680
L300
L300
L300
L300
L300
L300
L300
L300
LA00
300
LA00
L300
L300
L300
L300

FISHY
MORTALITY

CATCH
NUMBERS

27,
22,
1007,
2hH2 .
602,
?.
162,
4G,
174,
1728,
4396,
337.
406,
346 .
83,
8463,
11,
169,
179,
10833,

CATCH
NUMEBERS

27.
140,
87,
1747,
283,
365,
b
98,
30,
106,
1048,
2h&6,

204,

8035:

CATCH
WELGHT

CATCH
WETGHT

2.
15,
17.

4472,

RESIDUAL
MUMBERS

i
Li6H64,
1198,

1%4é,

435,
460,
4L796

14089,

L6 ERUAL

RESLDUAL. :
WELGHT

NUMEERS

8163,
6584,
604,
7980,
PR
P38,
i4,
253,

P
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CATCH PROJECTION FOR 1980

K

3

4

4

b

7

8

9

10

14

12

i3

14

15

16

17

18

1.9

20
TOTAL
CATCH

AGE

10
i
12
13
14
15
1é
17
16
19
20
TOTAL

FOPULATLON
MUMBERS

1500,
&02,

o
28,

78,
14646,

FIGHING
MORTALITY

POPULATION
WELGHT

120, 003
102, L0415
198, LTS
S6 . L1880
@0, L300
i L300
&3, LE00
7. L300
G LA00
L300
L300
300
LEO0
L300
L300
L300
L300
L300
28. L300
4564,

PROJECTION FOR 1984

POPULATION
NUMBERS

1500,
1224,
48%,
638,
14%.,
198,
24,
128,
14,
10%.,
P49,
3867,
74,
395,
280,
20,
834 .
37,
&Hi
$094%,

POPULATION
WETGHT

FISHING
MORTALITY

1249,
208,

Q03
04
1%, A7
168, L1680
40, L300
58, L300
7 LA00
39, L300
4, L300
38. L300
332, L300
1396, L300
26, L300
143, L300
104, L300
: L300
L3040
L300
LE00

CATECH
WETGHT

CHTCH
MUMRERS

a4, .

8. i.
5%, 13,
32, .
77 24,
?. 3.
50, 1%,
S 2.
41, 13,
358, s
1505,
28, 10,
154, 56 .
109, 39.
8. 3.
329, 147,
14, 5.
S, 2.
i8, 7.
200%, 68,

CATCH
NMUMEBERS

CATCH
WETGHT

RESLDUAL

o

HUMRBE

1224,
48
HAE,
4%,
196,
24,
LRe.
i4.
10%.
FLG.
3847 .
75
KA
260,
20,
834,
37,
i4,
47,
G445,

RESIDUNL.
MUMBERS

1224,
Y88,
349,
436 .

8a.
120,
i4,
78,

RESTDUAGL
WETGHT

QP
a3,
1%4.
38,

Y

WETGHT

8.,
168,
a7.
149,
24,
3%,
4,
24.
3
R%i
201,
847,
16,
g7,
&1
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CATCH PROJECTION FOR 1980

AGE

17
16
19
20
TOTAL
CATCH

AGE

10
i1
e
13
L4
1%
16
7
18
19
20

TOTAL

POPULATION
NUMBERS

15040,

9013,

POFLLATION

WELGHT

13,
Y.
ié,
2659,

PROJECTION FOR 19814

POPULATION

MUMRERS

1500,
12249,
294
382,
86,
115,
3.

G223,
2200,
4.
2295,
159,
2.
474,
24
35,

7440,

POPULATION
WETGHT

124,

22,

189,
794,
1%,
a1,
58,

174,
8.
12,

1937,

003
L4
L 07
L1830
L300
L300
L300
300
L300
300
L300
L300
L300
L300
L300
L300
L300
L300
L300

FISHING
MORTALITY

003
L04%
075
L1680
L300
L300
L300
L300
A
300

L300

300
L300
L300
Jon
L300
L300
L300
L E00

CATCH
NUMBERS

23,
203,
856,

16,

@7.

62,

4,
18%.
8.

3,
10,
L1604,

CATCH
NUMBERS

CATEH
WETGHT

CATEH
WETGHT

Judn
U e 300 U U O

53}

-
T &
N U

3

19,
i4.

a0,
3,
363,

27,

%7440,

RESIDUAL
NUMEERS

1224,

TESTDUAL
b XGHT

o).

RESIDUAL.
WETGHT

98,
168,
S,
6%,
i4,
20.
2.
i4,
2.
13,
114,
48,

104,
9.

8.
1260,

e
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