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Introduction 

Experts f'rom Bulgaria, GD=4, Poland, and USSR met in Varna, Bulgaria on 
20-26 Septerrtler 1976 to analyze the state of the mackerel, stock in the 
northwestern Atlantic on the basis of new data available from commercial and 
survey catches in 1976. 

Corrparison of stock size estbnates from the June assessment and estimated 
age conposition of 1976 catches showed that stock sizes in both options for 
'fully recruited ages (3+) were on the same level or even lower than 1976 catches. 
This irrplies thet assumed fishing nortalities in 1975 were overestlnated. In 
this cDlnectlon, the reassessment of the state of the neckerel stock with the 
use of' new, although incorq:Jlete, data from the 1976 fishery as well as the spring 
groondfish survey data appeared to be needed. 

Catches 

The nBckerel catches of Bulgaria, (DR, Poland, and ~ f'rom January to July 
1975 totalled 167,931 tens (Table 1). Total ... ckerel csbch in 1976 hes been 
estineted at 252,244 tons, assuming that the TAG in 1976 wwld not be reached 
dUB to the influence of' the second-tier quota system or taking into accwnt, in
the case of' Canada, the catch stetistics for the last Tew years. The catches of 
other countries were 8SSUned to be at the level of their quotas. 

Age Conposi tion 

The observed catches in numbers by a~~s of Bulgaria, (DR, Poland, and 
U3SA 1n the first half of the year were calculated using age cDn1Josition and mean 
weights of commercial sanples of these countries, applying the I'JDI"lthly weighting 
procedure. 

The estimated catches of the above-rrentioned CDl6ltries in the second pert 
of the year were part! tioned by age-groups, using their age conposi tion from the 
first part of 1976 and assundng a 4~ share of ege 1 [J'l the baSis of the Tect 
that the mean length of this age-group will be higher than the size limit and, 
therefore, the 'fish be available for the fishery. 

The estiRll!ted catches of other cauntries (mostly in Subarea. 5 and Statistical 
Area 6) were part! tioned into age-groups in numbers according to the total age 
corrpasi tim of Bulgaria, OOR, Poland, and l.5SR in Subarea 5 and Statistical Area 6 
(Table 2). , 

The I.B9R eati".,ted cabch (17,000 tons) and the Canadien quota (15,300 tons) 
in Subareas 3 + 4 were partitioned into age-groups, using USSR age CDl'I1lositiO'1 C2 
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date for the second quarter and assuming a 10,(, share of age 1 on the basis of age 
conpoai ticn 1n Subsrsas 3 + 4 reported in former years. The other age-groups were 
Dro-reted on the SBme basis. 

Three-yee.t-Dld fish from the 19'73 year-class cOrqJosed the largest part of 
estimated overall catches totalling at 34.~ in numbers. Two-year-old rrackerel 
of the 1974 year-class was also very abundant in catches constituting 32.s;. of 
the total. Age-groups 4 and older conprised 25.~ in the catches. The value did 
"ot indicate any sharp decrease of abundance of thesB ages 1n the stock. The sl'IBll 
share (1.4"') o¥ ag~up 1 in the totsl sge cO"l'osi tial ckJring the nrst hell' o¥ 
the year (the mean IB"lgth of this age-grC1lp at this time 1s lower than the size 
lintlt) end its estinated shere for the whole year (7.~) is directly related to 
the newly-introduced sizB lind. t. 

According to the InfDrnBtion available from Bulgarian, IDA, Polish, and USSR 
f'lsheries, every effort was rmde to avoid active fishing for fish below 25 em 
(total length) i.e., age 1 meckerel rre.inly, and this goal has been achieved success
'fully. f.breover, all cOU1tries concerned introduced rrDl"'e restrictive regUlations 
prohibiting processing Q'1 board and landings of' RElckerel below the size 11ndt. 
The in'partant role, 1n this respect, hss been ~lByed too by the Joint En'forcenent 
Scheme in the ICNPF Ccnvention Area. 

Estimate 01' Fishing Mortality 

Catch per unit o¥-el'fort (CPI£) from the directed nackarel n.hery 01' 

~istant Water Fleets was taken as a first mee.sure of' 'fishing mortality. 

The CRE of' Bulgaria, (DR, Poland, and t..m=I did not show the sane clear trend. 
The CPI£ o¥ Bulgerian f'reezar-trawlers in 1976 was &J>j. higher then in 1975. GOA 
l'actory trawler catch rate increased by 4"', Polish B-1B trawler. decreased by 12')1" 
end US5'l RTM-A trawlers dsclined by 4'" (Table 3). 

The CFtE of all above-mentioned COLl'ltries did not indicate any SUbstantial 
decre.ase of stock biomass in 1976. Using regressia"l analysis 'far OOA data on 

CPI£ (4% increase) and dsts al CPI£ o¥ D\\F (presentsd by G.H. Winters at the 
April Assessnants Meeting) sgainst fishing nortsli ties from VPA (Optial 2 from 
the June 1976 Annual Meeting), the fishing nortali ty was estimated at the level 
of F .. 0.47. F _ 0.55 was estinated using the 1~ decrease of 8-18 CRE. 

The next estimate of F was obtained using Albatross DJ spring survey data 
(presented by E.o. Anderson at the JLIlB 1976 Annual M3eting) and the 1976 abundance 
index of 0.137 calculated from the LB conputar printQJt sent to £OR. 

The abundance indices were snocthed in a different way 'from thett by E.D. 
Anderson at the ....... 8 1976 Arv1ual Meeting, assuming a steady decline in stock 
abLndance thrDUghrut 1966-1976 (Table 4). 

Corrputat:1ons of' regression of these two sets of de:ta resulted in the following 
equatiO'l: 

y _ 0.042 + O.(J(}) 000 208 x 

The instsntsnerus 1'ishing mortality cOe1'ficient in 1976, calculated with the 
use of this regression Bqua.tial, was found to be 0.425. 

Taking into account the fiShing mortality estimates computed from a decrease 
of CRE in tile connercial fishery and the need to be O'l the oO'lservat:1ve side 
far the purpose of actual VPA, the value of F of D.6 wes chosen. 

, 
The close agreement of' fishing mortalities estimated from this regression line 

in 1974 and 1975 with carTeapalding values obtained from the VPA presented here 
shruld be noted (sao Tables 4 and 6). 

C3 
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Stock sizes of two recruiting year-classes, 19'74 and 1975 ."it age 1 f were 
determined as follows: 

(1) Assuming a certain level of partial recruitll'Elflt (P.R.) of these yeal'
classes in 1976; 

(2) By the ... thOd proposed by E.D. Andersen (Res.Doc. 76/VI/29) en the besis 
of R/V Albatross IV spring survey data. 

With reference to (1) above: 

1974 year-class 

It was found from the actual VPA (based on the newest catch ~t age d~te from 
the commercial fishery) that the 19?6 fishing ~tality of ege-graup 2 is not likely 
to be greater then ?9% of F of fully recruited ages. The P.R. of ege 2 mackerel 
at the level of about &1'/0 had been observed in 1958 and 1969 (Table 6), i.e. f 
in the period when the age compoSition of the stock was similar to the present 
one. The lowest 12')b P.R. value of this age-group took pIece in 19?0. In api te 
of the fect that fishing mortality in 1972 was about four. times greater then 
that of the 19sa-1969 period and that the 1970 year-class was the second poorest 
observed from 1968 to 1975, the P.R. of this a~oup did not exceed 22lfo. The 
P.R. increased rapidly in 1973 and 1974, in the former case peEhaps mainly due 
to an increase of fishing effort and in the latter case, due to the occurrence 
of the poor 1972 year-class (the poorest Observed since 1968). In 1975 the P.R. 
of age 2 mackerel, computed from the VPA assuming 1~ P.R. et age 3 in 1976, 
decreased by ebout 10% to the level of f£f'/o (i.e., 1~ less than it wes assurred 
in Option 1 at the June 4976 Annual Meeting). 

Taking into eccount other data indicating a high abundance of' the 1974 year
class (commercial and survey date) end the substantial decrease of nominal as 
well as effective fishing effort in 1976, one can easily predict a further decline 
of P.R. of age 2 in 1976 to 7$ at least, or even a nuch lower value. For the 
purpose of catch prediction, e P.R. of ~ was used. The resulting stock size 
of this year-class at agB 1 was found to be 2,053.2 millions. l-tJwever, high 
catches at age 1 end 2 in relation to catches of other year-classes indicate 
an even greater ebundance of this yea.r--clsss. 

1975 year-class 

As 1976 catches of age 1 mackerel were affected by the new regulation on size 
lind t, a conclusion on the 1975 year-class abtrldance from Bcwel catches or a 
percentage thereof cannot be drB~ here, although this was pCl~sible at the April 
Assessments fleeting when an estimation of the 1974 yee.r-class at age 1 was presented 
by A. Peciorkowski. Bearing in-mind, however, every effort nede by OYF towards 
searching for shoals of large-sized I'IBckerel, ene can assume a SUbstantial decrease 
of P.R. at age 1 in 1976. The assumed decrease of P.R. to fJJ/o in relation to P.R. 
values from preceding years (Table 6) seemed to be a reasonable estimate of actual 
relative fishing rrDJ"tality. The resulting abundance of 1975 yaer-class at age 1 
- 2.765.4 ndlliona - is crtly EP/o higher than the long-term average for the 1969-
'974 periOd. 

With reference to (2) above: 

In spite of the reservations expressed earlier in connection with the usage of 
groundfish survey data for recruitment prediction of pelagic schooling species 
encountered in clusters, the method proposed by E.O. Anderson (1976) was applied 
as !!In indicative one and for corrparison purposes. 
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The least square linear regression of' log (number/tow + 1) far age-group 1 
against corresponding yea~lass sizes at age

8
1 fEem the actual VPA (Table 6) 

fram 1968 to 1974 wes calculated (Table 5). The resulting regression equation is: 

ya 1,278 + 1,351 X 

1974 year-class 

The estimated size of the 1974 year-class at age 1 of 2.587.2 mdll10ns 
(Table 5) is only ff/o and 19'ji. greater than in Options 2 and 1 from the June 1975 
Annual Meeting, respectively. This abundance 1s also within the F8nge of 
estimates by method 8 from the April Assessments Meeting. 

The 49% P.A" calculated from the estimated stock size of this year-class 
(assuming F 3+ ... O.S) is not irrprobabls, teldng into account a substantial decrease 
of eff'ort 1n a directed meckerel fishery in 1976 and the probable greet abtM'ldence 
rtf thl~ y~lass. Moreover, from the length cO"llosi tlon of age 2 in the first 
quarter of 1976, it can be found that about 8-1~ of this age-group is below 
the size limit. The decrease of the actual estimate of the P.R. compared with 
values from the June 1976 Annual Meeting assessment cen be at least partially 
attributed to the size limit regulation. 

19'75 year-cless 

The size of the 19'75 yea~18ss estimated (Table 5) at 1,492.8 millions agrees 
well with the previous estimate from Option 2 from the June 1976 Annual Meeting, 
MJch lower partial recruitment (1~) of this age-group is an obvious result of 
the newly-introduced size limit as was discussed earlier. 

For the purpose of catch prediction, two options of reeNi tment level of age
group 1 in 197? and 1978 were used. The first, which was applied together with 
estinates based on P.R. assurrptions, was the average abl.l'1dance of age 1 of the 
actual VPA for the period 1969-1974. The second option, applied in conjunction 
with groundfish survey estimetes, was sssumed to be the same as that for the 19'75 
year-class at ege 1, i.e., at the level of the second lowest observed year-cless 
1n this 'fishery from 1968 (21~ of the size of the 1961 Y88~lass). 

The estimeted and assunsd values of recruiting year-classes at age 1 are as 
follows: 

Option 

2 

1974 

2,053.2 

2,587.2 

Year-class at age 1 
1975 1975 

2,765.4 

1,492.8 1,492.6 

Catch Prediction 

1977 

2,624.0 

1,492.8 

Two options of total allowable catches in 1977 werB deterrmned (Table 7), 
both based on estimeted F 3+ in 1976 at 0.6. 

Option 

Sizes of two recru1 ting age-groups 1 and 2 1n 1976 were estineted, Bssundng 
e. ~ P.R. 'far age 1 Ind B f!bt/a P.R. for age 2, as discussed B!lrlier. The rasul ting 
sizes of the 19'74 and 1975 yee.r-classBS at age 1 were, In the 'former case, ~ 
below the long-term average end, 1n the latter case, ~ grBl!l.ter than the average 
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(far absolute numbers, see page 5). The size of the 1976 yeer-class, which is 
not playing an ill1Jortant role 1n the 1977 catches, wes assumed to be at the average 
level. 

The TAC in 1977, estilll9ted with the use of these stock sizes and Fa 1 ... 0.35, 
would be e.t the level of 180,000 tans, i.e., ?O,()(l) tons below the Bstimted 1976 
catch. Attention should be drawn to the small forseen share of l-year-old fish 
in 1977, lower than 2.3% by weight. 

The spawning stock size in 1977 would be reduced to about 600,000 tons, i.e., 
by about 50/0 in relation to the 1976 stock, but 1n 19?B the stock would increase 
to about ?40,DOO tons. This size of spawning stock would be greater by approximately 
100,000 tons than in 1976. 

Option 2 

Stock sizes of the 1974 aDd 1975 year-classes at age 1 were deterndned with 
the method propOSed by E.D. Anderson (1976) on the besis of spring survey data 
from A/V Albatross 'DI (Teble 5 end oe:ge 5). The resulting relative size of the 
1974 yeer-class 1s 2to belC7N the long-term average. 

The predicted allONable catch in 1977 at F O~1 ... 0.35 would be about 160,000 
tons, i.e., 90,000 tons lower than the estineteCf catch in 19'76. The foreseen 
catch in 19'78 would be at the same level. It should be noted that the share of 
1-year-old mackerel in both years will be smaller than a% by weight. 

The predicted biomass of the spawning stock would decrease from about 670,000 
tons in 1976 to about 595,000 in 1977. However, in the next year the spawning 
stock will be maintained at the 1977 level. The declin@~in 197? is directly 
related to the as!lurrptions on low abundance of incondng yaar-classes (1975 and 
1976) which constitute D'lly about ff7O/o of the average recruitment from 1969 to 
19]4, i.e., excludecLf'rom the sverage of' the nDSt abundant 1967 year-class. 

Bearing in mind that there is a substantial probability that the size of the 
1974 year-class is greater than _5 estilll3ted in Option 1 or even in Option 2 
(which can be derived from the magnibJde of age 1 and 2 catches in 19'75 and 1976, 
respectively, in relation to catches of other year-classes at the same ages) 
as well as the very likely situation that the P.R. value of the 1975 year-class 
in 1976 catches is close to 'Ef/o (which is inplied by the successful exploitation 
pattern of DWF in response to the new regulation on size lirndt), it should be 
errphasized that the estil1l!ted TAG from Option 1 should be regarded as a better 
epproxinetion of the present productivity of the stock. 
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Table 4. Estimation of F from survey abundance index. 

Spring surva, Intern.tlo~l Fishing eftol't 
Y .... . abund.ance eatcb index index St 3-63/ strata 1~. 61-76 
1968 .406 80 810 199 039 
1969 .3511/ 131 810 375 584 
1970 .296 230 603 779 064 
1971 .276 373 033 1 351 569 
1972 .227 409 724 1 804 952 
1973 .1911/ 419 306 2 195 319 
1974 .154 339580 2 205 065 
1975 
1976 

• 141i1/ 290 800 
.1372/ 252 2441+/ 

1/ Mean value. 

2/Index calculated trom US computer Qut-priDts 

31 Catch data tro .. au ..... Doc. 76/VI/41. 

4/ estimated 

2 005 517 
1 841 1~7 

Table 5. Estimation of recruitment from survey 
abundance index. 

Year 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

SurYOl abundaDoe index 
at age 1 

loga /no/tow +1/ 

1+.126 
0.0881/ 
1.068 
0.647 
1.552 
0.470 
0.500 
0.969 
0015~ 

lInot ... d 

2/tro. WP 76/Vl/117 

3I •• Uaete' 

C9 

Stook-alz •• 
at age 1 
tro.. VPA 

7 194.0 
3 447.1+ 
3 195.2 
1 620.3 
1 961.7 
1 171.8 
3 824.1 
2 587.231 
1 492.83/ 

V fl'om Option 2 
at June 1976 

assessment 

.093 

.077 

.239 

.355 

.376 

.508 

.501 4/ 

.459 4/ 
.425 ~/ 
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Table 6. Fishing mortalities and stock sizes from VPA. 
, 

Year-class 1968 1969 1970 1971 1972 1973 1974 1975 1976" 

1959 .01 1.08/ 
1960 .11 .30 .82 .54 1.46 1.451 
1961 .02 .08 1.21 1.78 0.32 0.29 .60 
1962 .08 .08 .48 .42 1.29 0.77 .60 .. 1963 .10 .07 .22 .30 .86 1.11 .60 ... 1964 .08 .06 .18 ... .29 .33 .59 .35 .60 

... 1965 .11 .07 .18 .35 .57 .55 .77 1.07 .60 
• 1966 .05 .07 .21 .50 .56 .46 .68 .79 .60 ... 
• 1967 .02 .04 .14 .32 .48 .55 .75 .80 .60 
0 1968 .05 .02 .08 .24 .35 .46 .41 .60 
B 1969 .05 .16 .27 -.47 .45 .48 .60 .. 1970 .07 .08 .44 .39 .43 .60 

" 1971 .03 .35 .54 .38 .60 ... 
... 1972 .10 .47 .43 .60 
• • 1973 .05 .39 .60 ... 
... 1974 .17 .27 

1975 .06 
Wtd. r .096 .077 .173 .265 .359 .454 .498 .456 .600 
P.R.age 2 52 52 12 60 22 77 94 85 45 
P.R.age 1 21 65 29 26 8 '22 10 37 10 

1959 18.2 13.4 
1960 87.2 57.9 31.8 12.7 5.5 0.9 
1961 41.9 44.9 30.7 6.8 - 0.8 0.4 0.2 
1962 139.4 95.3 65.2 29.9 14.5 3.0 1.0 
1963 175.3 117.5 81.2 48.3 26.5 8.3 2.0 
1964 216.4 148.0 103.3 63.9 35.4 18.9 7.8 4.0 
1965 657.2 436.4 301.6 186.7 97.4 40.8 17.4 6.0 1.5 
1966 2320.0 1635. 1130.2 678.1 304.5 128.8 60.3 22.6 7.6 
1967 7194.0 5223.0 3718.6 2394.8 1288.4 590.1 252.0 88.2 29.4 
1968 3447.4 2430.4 1764.5 1206.9 703.6 367.3 171.9 84.6 
1969 3195.2 2252.6 1421.4 804.5 372.5 17'.8 80.5 
1970 1620. 1119.6 765.8 365.3 183.4 88.4 
1971 1961.7 1410.5 736.3 318.1 161.3 

.... 1972 1171.8 785.1 363.5 175.2 
"'0 ,.. 1973 3824.1 1717.0 862.0 .... 

1974 2587.2 xX 1617.9 
• 1975 1492.8 X~ 
N - Age 1. • Total 1106, ... 10849.6 11161.5 11088.2 9581.0 7757.9 5647.4 6791.3 4635.7 \3816.2 
u 

wt /103tj 0 ... 1991.4 2633.1 2111.6 1976.7 1769.8 1435.0 1275.0 1073.8 952.9 ., 
S;Eawning stock 

Totol /106/ 
2495.6 5102.6 6677.8 6312.0 5098.8 3770.4 2574.6 2192.0 1934.4 

lit /103tons' 
869.8 1640.7 1662.0 1680.4 1518.5 1219.8 872.8 685.5 669.7 C] 



Table 7. Catch predictions. 

1976 1977 1976 
Spawnirg stock F Catch Spawnirg atock F3f. Catch Spawnirg stock F3t Catch 

Mackerel SA 3-4 ('000 tons) 3f. 
('000 tons) ('000 tons) ('000 tons) ('000 tons) ('000 tons) 

lPTION 1 

Fl - F3f. x 0.05 
635.9 0.6 252.2 604.1 0.35 183.7 743.0 0.35 218.5 

F 2 ~ F 3+ x 0.60 

Recnd. tmBnt 

1975 y.c •• 2,?6S.4 
1976 y.c. D 2,624.0 0 

0 ... ... 
OPTION 2 

F 1 = F 3f. x 0.10 
fH).7 0.6 252.2 595.5 0.35 157.6 592.3 0.35 157.0 

F 2 .. F 3+ x 0.45 

Aecrui_nt 

1976 and 1976 y.c. = 1,492.8 


