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Introduction

Experts from Bulgaria, GDA, Polend, and USSA mat in Varna, Bulgaria on
2D-26 Septembar 1976 to analyze the state of the mackerel stock in the
northwestern Atlantic on the basls of new data available from commercial and
survey catches in 1976,

Comparison of stock size estimates from the June essessment and estimated
age composition of 1976 catches showsd that stock slzes in both options for
fully recruited ages (3+) were on the same level or sven lowsr than 1976 catches.
This implies thet assumed fishing mortalities in 1975 werae overestimated. In
this connection, the reassessment of the state of the mackerel stock with the
use of mew, although incomplete, data from the 1976 fishery as well as the spring
groundfish survey data appeared to be needed,

Catt:hes

The mackerel cetches of Bulgeris, GDA, Poland, and USSR from January to July
1976 totslled 167,931 tons (Table 4), Total mackerel catch in 1975 has been
estimeted at 252,244 tons, assuming that the TAC in 1976 would not be reached
due to the influence of the second-tler guota system or taking into account, Iin-
the case of Canadm, the catch statistics for the lest few years, The catches of
other countries were assumed to be mt the lewvel of their guotss,

Age Composition

‘The observed catches in numbers by age~groups of Bulgerla, GOR, Poland, and
USSR in the first helf of the year were calculated using age compositlon and mean
weights of commercial samples of these countries, applying the monthly weighting
procedurs,

The estimated catches of the above—mentioned countries in the second part
of the year were partitioned by age-groups, using their age compasition from the
first part of 1976 and assuming & 40% shara of ege % on the basis of the fact
that the mean longth of this age-group will be higher than the size limit and,
therefore, the fish be avallable for ths fishery.

The estimsted catches of other countries (n!:lstly in Submarea 5 and Statistical
Area 5) were partitioned into age-groups in numbers accarding to the total age
composition of Bulgeria, GDR, Polend, and USSR in Subarea S and Statistical Area 6
(Table 2). 3

The USSA estimated catch (17,000 tons) end the Canadian quota (15,300 tons)
in Subaress 3 + 4 were partitioned into ege—groups, using USSA ags composition
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data for the second guarter end assuming a 10% share of age 1 on the basis of agsa
compoaition in Subareas 3 + 4 reported in former yoars, The other age—groups were
oro-rated on the same basis,

Three-year-old fish from the 1973 year—class composed the largest part of
estimated overall catches totelling et 34.6% in numbers, Two—ysar—old mackersl
of the 1924 year—cless was also very abundant in catches constituting 32.9% of
the total. Age-groups 4 and older comprised 25.2% in the catches. The value did
not indicate any sharp decrease of abundance of these ages 1n the stock, The small
share (1.4%) of ags-group 1 in the total ags composition during the first half of
the year (the mean length of this age-group at this time 1s lower than the size
limit) end its estimated share far the whole year (7,3%) is directly related to
the newly—introduced aize 1limit,

According to the information aveilable from Bulpgarisn, GDR, Polish, and LSSA
fisharies, every effort was made to avold active fishing for fish below 25 cm
(total length) i.e., age 1 mackerel mainly, and this goal has been achieved succsss—
fully, Moraover, all countries concerned introduced more restrictive reqgulations
prohibd ting processing on board and landings of mackerel below the size limit.
The impartant rols, in this respect, has been pleyed too by the Joint Enforcement
Scheme in the ICNAF Convention Ares,

Estimate of Fishing Martelity

Catch per unit of ‘effort (CPUE) from the directed mackerel Fishery of
Distant Water Fleets was taken es a first measura of fishing mortality,

The CAE of Bulgaria, GDR, Poland, and USSA did not show the same clear trend.
The CRE of Bulgarian freszer-trawlers in 1976 was 50% higher than in 1975. GOR
factory trawler catch rete increased by 4%, Polish B-18 trawlers decreased by 12%,
end USSR RTM-A trewlers declinsd by 4% (Table 3),

The CALE of all above-mentioned countries did not indicate any substantial
decrease of stock biomass in 1975, Using regression anelysis for GOR data on
CRE (4% incresse} and dats on CPLE of DW (presented by G.H, Winters at the
April Assessments Meeting) against fishing mortslities from VPA (Option 2 from
the June 1976 Annual Meeting), the fishing mortality was estimated at the level
of F e 0,47, F = 0,55 was estimeted using the 12% decrease of 5-18 CRUE,

The next estimate of F was obtmined using Albetross IV spring survey data
{presented by E.D. Anderson at the June 1976 Annual Meeting) and the 1975 abundance
index of 0,137 calculated from the US computer printout sent to GDR.

The abundance indices were smoothed in a different way from that by E.D.
Anderson at the June 19768 Annusl Meeting, assuming a steady decline in stock
abundance throughout 1968=1976 (Table 4),

Computations of regression of these two sets of date resulted in the following
equation:

y = 0,042 4 0,000 000 208 x .

The instantansous fishing mortality coefficlent in 1975, calculated with the
use of thls regression equation, was found to be 0,425,

Tekdng into sccount the fishing mortality estimetes computed from e decrease
of CAE in the commercial fishery and the nesd to be on the conservative sids
for the purpose of actusl VPA, the valus of F of 0.6 was chosen,

The close agream‘ant of fishing mortalities estimeted from this regression lins
in 1974 and 1975 with corresponding values obtained from the VPA presented here
should be roted (see Tablss 4 and 6),
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Recrui tment

Stock sizes of two recruiting year—classes, 1974 and 1975 at age 1, were
datermined as follows:

(1) Assuming a certasin level of partial recruitment (P,R,) of these year—
classes in 1976;

(2) By the method proposed by E.D, Anderson (Res,Doc, 76/VI/29) on the basis
of R/V Albatross IV spring survey data.

With reference to (1) above:

1974 ymar-class

It was found from the actual VPA [based on the newest catch at age date from
the commercial f‘ishery) that the 1976 fishing mortality of ege—group 2 is not likely
to be greater then 75% of F of fully recruited esges., The P,R. of age 2 mackerel
at the lavel of sbout 50% had been observed in 1968 and 1969 (Table 8), i.e,,
in the period when the age composition of the stock wes similar to the present
one. The lowsst 12% P.R, valus of this age~group took plsca in 1970, In spite
of the fact that fishing mortality in 1972 was ebout four times greater than
that of the 1968-196% period and that the 1970 year—class was the second poorest
observed from 1958 to 1975, the P,A, of this age—group did not exceed 22%. The
P.R. incressed rapidly in 1973 and 1974, in the former case perhaps mainly due
to an incresse of fishing effort and in the latter case, due to the occurrence
of the poor 1972 year-class (the poorest obssrved since 1968), In 1975 the P.A,
of age 2 meckersl, computed from the VPA assuming 100% P,H, at age 3 in 1975,
decreased by about 10% to the level of 85% {1i.e., 15% less than 1t was assumed
in Option 1 at the June 49756 Annual Mesting),

Taking into eccount other data indicating a high abundence of the 1974 year—
class {commerciel and survey data) and the substentisl decreass of nominsl as
well as effective fishing effort in 1976, one can easily predict e further decline
of PR, of age 2 in 1976 to 75% at least, or even a muchlower value., For the
purpose of catch predietion, a P,R, of 60% was used, The resulting stock size
of this year-class at age 1 was found to be 2,053,2 millions., However, high
catches at age 1 and 2 in relation to catches of other year-classes indicate
an even greater abundance of this year-class,

1975 yesr—clags

As 1976 catches of ege 1 mackerel were affected by the new regulation on size
limt, a conclusion on tha 1975 year-clase abundance from ectuel catches or a
percentage thereof cannot be draws here, although this was possible at the April
Assessments Meating when an estimation of the 1974 yeer—class at age 1 was presented
by A, Paclorkowski. Bearing in-mind, however, every effort made by OWF towards
searching for shoals of large-sized meckerel, one can assume a substantial decrsase
of P.R. at age 1 in 1976, The essumed decreasse of P,R., to 5% in relation to P.A.
values From preceding years (Table 6) seemed to be & reasonabie estimste of actual
relative fishing mortality. The rasulting abundance of 1975 year-class at age 1
- 2,765,4 millions - is only 5% higher than the long-term average for the 1969-

1974 pariod.

With reference to (2) above:

In splte of the reservations expressed earlier in connection with the usage of
groundfish survey datas for recruitment prediction of pelagic schooling species
encountered in clusgers, the method proposed by E.D. Anderson {1976) was spplied
as an indicative one and for comparison purposes,
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The least square linear regression of log {number/tow + 1) far age—group 1
against corresponding yeareclass sirzes at sge 1 from the actual VPA [Table 6)
from 1968 to 1974 wes calculated {Table 5). The resulting regression equation iss

y = 1,278 + 1,35% x

1974 year-class

The estimated size of the 1974 year—class st age 1 of 2,587.2 milllions
(Table 5) is only &% and 19% greater than in Options 2 and 1 from the June 1976
Annual Meeting, respectively, This abundance is also within the range of
estimates by method B from the April Assessments Meeting.

The 45% P,A,, celculated from the estimated stock size of this year—class
{assuming F_, = 0.5) is not improbable, taking into mecount & substantial decreass
of effort in'a directed mackerel fishery in 1976 end the probable great abundance
nf this year-claess, Moreover, from the length composition of age 2 in the first
quarter of 1978, 1t can be found that about 8~10% of this age-group is b elow
the size 1limit, The decrease of the actual estimata of the P,A, compared with
values from the June 1976 Annual Meeting assessment can be at lesst partially
attributed to the size limit regulation,

1975 year—class

The size of the 1975 yeareclass estimeted (Table 5) at 1,492.8 millions agrees
well with the previous estimate from Option 2 from the June 1976 Annual Mestling,
Much lower partisl recruitment (10%) 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 recruiltment level of age-
group 1 in 1977 and 1978 were ussd., The first, which was applied together with
estimates based on P,A, sssumtions, was the average abundance of age 1 af the
actual VPA for the period 19651574, The second option, appiied in conjunction
with groundfish survey estimetes, was sssumed to be the same as that for the 1975
year—claas at ege 1, i.e., at the level of the second loweat observed year—class
in this fishery from 1958 (21% of the size of the 1967 year—class),

The estimated and assumed values of recrulting year-classes at age 1 are as
follows:

Option Year—class at age 1

1974 1975 1976 1977
1 2,053,2 2,765.4 2,624,0 2,624,0
2 2,567.2 1,492.8 1,492,6 1,492,8

Catch Prediction

Two options of total ellowable catches in 1977 were determined (Table 7),

both based on estimeted F3+ in 1976 at 0.6,

Option 1

Sizes of two recruiting ege-groups 1 and 2 in 1976 were estimated, asauming
a 5% P.R, for sge 1 dnd a 60% PR, for age 2, ss discussed sarlier, The resulting
sizes of the 1974 and 1975 ysar—classes at age 1 wera, in the farmer cese, 2%
below the long-term average end, in the latter case, 5% greater than the averege
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[Fur absolute numbers, see page 5]. The size of the 1976 year—class, which is
not playing an important role in the 1977 catches, was assumed to be et the averege
level,

The TAC in 1977, estimited with the use of these stock sizes and F = 0,35,
would be at the level of 180,000 tons, i,e., 70,000 tons below the est?ﬁéted 1976
catch, Attention shoulsd be drewn to the smll 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 mbout 600,000 tons, i.e.,
by about 5% in relation to the 1276 stock, but in 1978 the stock would incresss
to about 740,000 tons, This size of spawning stock would be greater by approximately
100,000 tons than in 1976,

Option 2

Stock sizes of the %974 and 1975 year—classes at age 1 were determined with
the method proposed by E.D. Anderson {1976) on the besis of spring survey dats
from R/V Albstross IV (Table 5 and page 5). The resulting relative size of the
1974 year-class 1s 2% below the long—term average.

The predicted allowable cateh in 1977 at F__, = 0,35 would be about 160,000
tons, i,e,, 90,000 tons lower than the estimetefl catch in 1976, The foreseesn
catch in 1978 would be at the same level. It should be noted that the share of
1-year—old mackerel in both years will bs smaller than 3% by welight.

The predicted biomass of the spawning stock would decresse from about 670,000
tons in 1976 to about 595,000 in 1977, However, in the next year the spawning
stock will be mmintained at the 1977 level, The decling:in 1977 is directly
related to the assumptions on low abundance of incoming year-classes [19’75 and
1976) which constitute only sbout 57% of the sverage recruitment from 1965 to
1974, i.e., excluded:from the average of the most abundant 1957 year—class,

Bearing in mind that there is a substantial grobability that the size of the
1974 year-class 1is greater then was estimated in Option 1 or even in Option 2
(which can be derived from the magnitude of ege 1 end 2 catches in 1975 and 1976,
respectively, in relation to catches of other year-clesses at the same ages)
as well es the very likely situation that the P,R, value of the 1975 year-class
in 1976 catches is close to 5% (which is imlied by the successful exploitation
pattern of DW in response to the new regulation on size limit), it should be
emhasized that the estimeted TAC from Option 1 should be regarded as & better
spproximeation of the present productivity of the stock,
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Anderson, E.D. 1576, Recrultment estimetes for the mackerel stock in ICNAF
Subareas 3, 4, end 5 and Statistical Area 6 bmsed on LS resesrch vessel
spring trawl surveys, 1968-1975, with implications sssessment, Intl.
Comm, for the Northwest Atlantic Fisheries Research Document 75/V1/29,

[rrrimaugr'aphsd]

Paciorkowski, A,, and B. Vasks, 1975, Alternative assessment of mackersl stock
in IONAF Area., Intl. Comm, for the Northwest Atlantic Fisheries Pesearch
Document 768/VI/107,

1976, Report of the ad hoc Working Group on Macksrel, Intl, Comm,
for the Norihwest Atlantic Fisheries Redbook 1976, Part C, Appendix VII,

C6



POPRTIOUT {VE WOJI] sUOY m_.l'

saeed 2 18T JO TeadT 84y uwo yoyuo__

pepnIouT wpwuwy,

96446 0000LE g2z €0£6L [IIX ~ I LEGLOL TIA ~- T 9-¢ Te30]
700002/ /00£5¢/ /O0ESL/ [ JO00EGL/IIIX - 1 - - b+
/~/ /00%h/ J00ir4/ /ooiry/ |IIX = T - - 9 +g feveue)/
00002 00809 0080% oogoy |1IX - I - - 9~-¢ 250 TR0
a8Y30
oo 0004b 00041 0004y |IIX ~ A - AL = I X1
846 00088 25048 - |IIX - IX | =260l8 fIII - I 946 23S
o2z 00£8L | 0995 00002 |IIX = IX | imof |ITA - T 9+¢ pueTOq
8902t 0068% 2€89¢ Okl |TIX~1Ix | 2212 | A - 1 9+¢ L8
0061 00£9L COrirk. #8Lb  [XIXT ~ IX | 9ke2L |III - I 9 +g syredng
o, 0TI s70 L3 £ )
Tormg tores | reuorney | e et | vemqns | gesmos
s3sodund jJuawssasse 404 pajew|yss 9/61 S2Y23e2 [3Jaydey | a|qey

c7z



960 g8%0 260 %0l 0&°L GLEL /9lEL
Jo opawy
PeysIy Jnou/i OL*4 2°62 €c¢ Loy 66t 946k
PRUSTI Inoq/y L2%h (13444 Legg 2y 9°0¢ GLeEL
v -~ HI¥ Bl-g 62-2 /exetaedy | /saetaeay- e
Rxoq0vz/ | =Surzesay/
desy
ssn puetod gam sTaedTng

“(paysiy Aep/suol} Aey-Adenuep °4Mg 240448 JO JLun aad yd3ey g aqey

"

. LOBYE]
ocz* | wweasz| 8€i86 +  |ow9 | eoof | coovL|lowgg| iemig 1 804€9| LL269| CB%wOWE] 4oomeE k_mL o | T®0%
(A 4 - Y % o g9 1A oht 62¢ 1 7 % puRIp
o~ ¥S
Low | oocze | ocwel [ |ws| b zvar|coco | oo | wocz | weal so2e | ciooz|voser | ecen| om| eses
H+vevS .
$H2* | Hye6bzZ| 205506 F |28 | €562 | CL96|%Cole| c6WbE| oK V64G|  LLSLO 60659 _Iee
T T¢wer [ oossz [8cemor F [+ | ae [ J@m Bl |” Te9eE | T8LAC | TeeS | okl | 8wha€ T|Bezet | bewt |~ T T saewso
T TNEe [ Zc0uB T ougeow F o[- | VB[ TcZut|Tote | ToB2ii| T6BWL | Cu96k| 6LLE| wa4csL| veeew | Ghzz | oM | T wssn
- |- + v |22 82 81 9% 65 wey | o€ 9 1 . Lw
192° [ o9ted T wesale F [~ | LILT | TLBLu| €86L|T T00SZ | w2i6 | beeew | Lo9dL| ceLws | 96kc9 | Lewog] O | puwtod I
4 zz |2 o 2y &9 L 262|962 69l %
T2 [ EEBof Twe¥att [ ~[- | oWk [ gzab|vero |~ 2ol T TLBeo| SewoL | 9ke6 | B8Goot |£iZ9z | 955i| oW |~ ..mﬂu..
_ ot o |ss 89 86 £6 68 L9z |egz L9 ¥
922" | ooyt | LAI€S F  [28 | oah | 2B %29 T|T zeit T coul | Bewz [ 6Lof | T<BEL |ocof | €ozor| " om | wvx
= 1L 2 9 |ov 6L gL 8¢ 48 gtz |9y o % | =m3Tng
9+G ¥S
i ok 6 g A 9 s L ¢ H 2
~ A/
1431eA
L]
~yavp] /7903 /cOV/ W96Y S96L| 996L | il |96l | 696l | oueh [ Liev | 2L |€leL  [wer | clé £33unen
meoy | 03D | saquny E¥S[o—1¥0] -

*{pajeilll31s?) YgEL *O-f YS UL SaYIIPD {aJdIydew [eLdJ3wwod jo uoijisodwod aby "z aiqe)

cs8



Table 4. Estimation of F from survey abundance index.
Spring survey International Fishing effort ¥ ftrom Option 2
Year . abundance catch index of June 1976
index st 3—63/ assessment
stratg 1-25, 61-76

1968 406 80 810 499 039 +093
1969 3514 131 840 375 584 .077
1970 «296 230 603 779 064 +239
1971 «276 373 033 1 351 569 «355
1972 227 509 724 1 804 952 «376
1973 91V 419 306 2 195 319 .508
197 54 339 580 2 205 065 501 4
1975 5" 290 800 2 005 517’ W59 4/
1976 R Tt 252 26"/ 1 841 197 a5 W

1/Henn valuas

2/Index calculated from US computer out-prints

j/C.a.'i;ch data from summ, Doe, 76/VI/41

4/estimated

Table 5. Estimation of recruitment from survey
abundance index.

Survey abundance index Stock-sizes
Yoar of age 1 of age 1

loge /no/tov +1/ from VPA
1968 4,126 7 19440
1969 0.088" 3 4474
1970 1.068 3 195.2
1971 04647 1 620.3
1972 1.552 1 961.7
1973 0.470 1 171.8
1974 0.500 3 B24.1
1975 0.969 2 sg7.2%/
1976 0.159% 1 492,8%

1/not used

4 trom WP 76/VI/117

3/ostiu1tod
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Table 6. Fishing mortalities and stock sizes from VPA.
4 L
Year-class 1968 1969 1970 1974 1972 1973 1974 1975 1976*
1959 -01 /.08/
1960 1 «30 «82 54 1446 / 45/
1961 .02 «08 1.21 1,78 0.32 0429 .80
1962 .08 .08 A8 42 1,29 0.77 .60
» 1963 -10 .07 .22 <30 86 1411 .60
: 1964 .08 .06 18 29 33 59 +35 +60
- 1965 -1 07 »18 *35 «57 55 .77 1.07 .60
o 1966 «05 «07 «24 «50 56 A6 .68 <79 .60
M 1967 .02 <Ok “ .32 o8 .55 .75 .80 +60
° 1968 +05 .02 .08 o244 .35 #1t6 o1 .60
8 1969 <05 .16 .27 “oh7 45 A48 .60
") 1970 .07 .08 ot +39 43 .60
: 1974 «03 +35 54 38 «60
a 1972 .10 47 i3 +60
w . 1973 .05 .39 <60
y 1974 -7 .27
1975 .06
Wtd, F .096 077 173 «265 «359 454 #498 W56 .600
P.H.age|2 52 52 12 60 22 7 % 85 45
P.R.age|1 29 65 29 26 8 - 10 3% 10
1959 18.2 13,4
1960 87.2 57.9 31.8 12.7 5e5 0.9
1961 41,9 44,9 3047 6,8 ° 0.8 Oult 0.2
1962 1394 95,3 65,2 29.9 %,5 3.0 140
1963 1753 11745 81,2 48,3 2645 8.3 2.0
1964 216.4 148.0 103.3 £3.9 35,4 18.9 7.8 4.0
1965 657.2 436.4 30146 186.7 974 40.8 17.4 6.0 1.5
1966 | 2320.0 1635, 113042 67641 304.5 128.8 60.3 22.6 746
1967 | 71%4.0 | s223.0 3718.6 23%.8 1268.4 590.1 252.0 88.2 29.4
1968 34474 24304 176445 1206.9 70346 367.3 171.9 84.6
1969 3195.2 2252.6 4214 80445 372.5 17%.8 BO.5
1970 1620, 1119.6 765.8 365.3 183.4 88.4
1971 1961.7 #1045 73643 31841 16143
o 1972 1171.8 785.1 3635 175.2
2 193 38241 [1717.0 862.0
1974 2587.2%%  |1617.9
o 1975 1492,8 **
| Age e s
Total /10°/
4 10849.6 [11161.5 {11088.2 956140 77579 56474 6791.3 4635,7 3816.2
o | Wt 710%
- 19914 | 2633¢1 | 291146 197647 1769.8 1435,0 1275.0 1073.8 952,9
” Sgawning stock
Total /10°/
2495.6 | 5102.6 | 6677.8 6312,0 5098.8 377044 2574..6 2192.0 19344
Wi /10°tons/
869.8 | 164047 | 1662.0 468044 1518.5 1215.8 872.8 685.5 669.7
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Table 7. Catch predictions.

1976

1577

15978

Spewnirg stock F

Mackersel SA 3-4 (*000 toms) 3+

Catch
(1000 tons)

Spawning atock
(*000 tons)

F
3+

Cateh
(000 tons)

Spawning stock
(000 tons)

Far

Catch
(000 tons)

OPTION 1

F1-F3+x0.05

F2 = Fa‘_ x 0.60

Recrui tment

1975 y.c. = 2,765,4
1976 y.c. = 2,624,0

636,9 0.6

252.2

604.1

Q0,35

183, 7

743.0

0.35

218.5

OPTION 2

F‘I = F3I- x 0,10

F2 = F3+x 0.45

Racrui tment
1975 and 1976 y.c. = 1,492.8

669.7 0.6

252,2

595,5

0,35

157.6

§92.3

0,35

157.0

- 0l



