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l~ ~ntroductiQELand Participatio~ 

L L The International Council for the Exploration of the Sea 9 at its Statutory 
Meeting in September 1973, deoided to disband the Celtic Sea Herring 
Assessment Working Group and the North Sea Herring Assessment Working 
Group. To replace these it established a new Herring Assessment Working 
Group for the Area South of 62°N. This Group was asked to meet in 
Charlottenlund on 18 February 1974 for five days to report to the 
Liaison Comrni ttee fr s mid=term Meeting on herring stocks west of 4°'W and 3 

if necessarY9 on the North Sea and Celtic Sea stockso The Group decided 
that although its major task should be to make an assessment of the 
herring stock in the area west of 4 0v.J, it was advisable to review the new 
data available on the North Sea and Celtic Sea stocks to examine whether 
these had introduced appreciable changes in the last assessments of these 
stocks. 

1.20 Member countries were represent ed by the followirlg scientists g 

lYIr A 0 O. Burd 
Mr Ao Co:rten 
M:r J. Jakobsson 
lVlr Ho Lassen 
Dr Ao 1indquist 
Mr K. Popp Madsen 
Mr A. Maucorps 
IV[r ,.r. Molloy 
Mrs E. Nielsen 
Mr A. Saville (Chairman) 
Dr AD Schumacher 
lYlr BD Sjostrand 
MI' 00 Ulltang 
r~:r 0 0 J. 0stved t 

U 0 K. (England) 
Netherlands 
Iceland 
Denmark 
Sweden 
Denmark 
France 
Ireland 
Denmark 
UoK. (Scotland) 
Germany (FoRo) 
Sweden 
Norway 
Norway 

Mr Corten and Mr Jakobsson were not present on the last two days of the 
ll/[eetingo 

All lYleetings were attended by Mr Do de Go Griffith in his capaei ty of 
Secretary to the Liaison Committee and of Statistician to IOESo 

The absence of representatives from Poland and UoSoS.RD was noted with 
regret. 

The Working Group during this }'[eeting also considered the output required 9 

and the input data necessary to achieve this output, from the trial run 
of the ICES Ao:D.P. system using North Sea herring datao The Working 
Groupie conclusions on this topic are given in Appendix Aa 

20 l'!.orth Sea ,,1!.~j.2l8: 

2eloL In the last Report of the NOJ:::'th Sea Herring Assessment Working Group 
(C.lVf$1973/Hg27) a preliminary estimate of 264 000 tons was given as the 
catch in the first seven months of 1973. despite the closure in force from 
I February to 15 ,June. This catch represents abou.t half the expected 
annual catch if fishing mortalities had remained at the levels of 19720 
The major part of this catch was taken after 15 June. 



= 2 ~ 

2.1.2. In Table 2.10 preliminary catch data for the whole of 1973 are giveno 
No information was available for a number of countries~and their catches 
have been estimated on the basis of those of previous years. The total 
N~rth Sea catch, excluding Skagerak, was estimated to be about 450 000 
tons. 

In previous years the preliminary estimates have been increased by about 
10'/0 when the final catch data became available. It would seem 9 therefore~ 
that the final annual catch will be rather similar to those of 1971 and 
1972. The Skagerak catch increased in 1973, but this in~rease is in part 
due to the inclusion of Icelandic catches taken in the border area. 
Biological samples indicated that these fish were spring spa'lllners (Table 202.) 0 

2.1.30 Tables 2.30 to 2070 give thE! :;atch data for the sub=di.visions of the area 
used in previous reports. In Divisi.on IVb the adult catch increased in 
1973 9 whiie the IVc catch remaj,ned at about the level of the three previous 
yearso In an other areas 9 lncluding the IVb juvenile fi shery~ -the 
catches declined. 

2.L4. The numbers of herring at each age in the catches in each area are giV(9n iT' 
Table 2.8. and those for the total North Sea are summarised below~ 

-----_., 

YeaL/age 0 ( 
..L 

1908 8~q h. l ./, ~, .,,/ 

1969 112 2 503 1 

1970 890 1 196 '" t:: 

1971 

I 
684 4 378 1 

1972 7.50 'Z 341 1 / 

1973x I 289 2 400 I 1 ! I -- I 

2 3 4 

79 15 1 494 6"'" t:.~ 

083 296 133 
003 884 125 

147 662 208 

441 344 131 

221 
I 552 132 

5 and older 

571 
336 

143 

97 
40 

84 
"' 

Total 

7 746 
5 246 

5 249 
7 177 

6047J 
4 677 

-l-------

~li ¥ i C2!-;':s S:.t"Jh.~':-l='r .... :..;Ln;.d-P:'",==.;;",;;;o~;;;;..;;.,..,>;,;;;;;;;....,;;;~;...,,;G;,:;;. J.-:210JLiJ:L iTft~Ll1j-~= 
'X)Prelim:inaJ:'Y. 

There has been an apparent decrease in the catches of jUV9Yl:U.f2· herri.ng 9 w.hi1E' 
the ca~cb of older Bh bas remained on the same leval. 

2.2.1. Using the 1973 catch in numbe:r 9 tb.iS fishing mortali·t,ies and 
stock sizes have been :re(~a.lcula ted byilh-:tu8.1 analysis; 0 As the 
1972 and 1973 catch data are likely to affect the estimates of stock and 
mortality for th,e rl10st recent years, Tables 2090 and 20100 give the 
stock sizes and £'5, shing mortali ty estimates only for the period 1965 ~ 19710 

2.2.2. In the previous Report Bome estimates of mortality from catch and effort 
d.ata, INsre presented (Col\1.1973/H~279 6060 = 6080)0 No i1J.rther additions could 
be made to this sE:,ries 0 From Table 2.90 and the previou.s report mean fishing 
mortalities ba.sed on 2=ringed fi sh and older for various periods are given 
as fi)llows, % 



.l:! .... ishing Mortality from ~ 
,----_. __ .. _----------,---

I--_C_8._t_c_h __ p_e_r_. ~e_f_" f_'o_r_t_( _V_P_' A--,. __ . 

Period 11?eriod. F 

1952-57 0.41 j195 2-57 0.38 
1957-61 0.49 11957-61 0.44 
1961~65 0.44 11961-65 0049 
1965-69 0.67 1965-69 0.89 I 

+-_J_, 9_6_9_="_72_' --1-0 __ ° _6L_1-_--1-1_19_6 __ 9_=_7_1_-1--1.-=-°_4 _-1 

2.2.3. A cons3.derable number of herring tagged clu:d.ng the J310d.en Tagging 
Experiment have been recovered from the adult fi8heri'<98 0 The total number 
of tags returned during 1971 to 1973 are given bel m!'? ~ 

,----___ --1-.---"1971 -f 1~72~ 'V ~';rc <',c., 

Total tags ',3 , _~ __ . ____ ~1:il 

These data can be used to oalculate total mcrtalities. For the period 
1971 = 1973 the annual total mortality was et"!" o~ .,4.s::n.AJll~ng n,atura1._!T\orta1i ty 
!.- b 0 1 ' ] th f' 1, 0 • t' ". t ' ," + _.c._ ,:·;v\(~o;~<".k''''·'i-~I.::=' U4 k~~-' ~.~.--1,,0 e 0 9 "G 1en' e J.SHl.ng mor 'a1J. y 2.S :r~~·tiio~w'~*k:lX'1&n ,-x-;!S'{;)m 
the value chosen from other information for the of the stock 
size in 1974. 

2.2.4. The fishing mortslities of I-ringed fish. as estimated by VaP.A. for recent 
years are: 1970 - 0046, 1971 - 0.91, 1972 - 0.81. The values for 1971 
and 1972 are rather higher than those used in the prognosis ['oJ:' this a,ge 
group ~ but the:Lr eU:5C~llracy is not very hi.gho 

2.3.1. rrhe annual stock siz\?;s given Tac<le 2,,100 the 73 catch ·98 tbJa 
starting in the V.P.A. analysis, almost identical values those 
in the previous Report; to 1969 (C.lYI.1973/1h27~ :.l:a1::;.19 11)0 
i.n the stock size in catlsed a lcillier estimated value for 
year alass). shows t this year class was 
the long-term average 

2 0 3.2. The estimated stock size for 1970 shows that the 1969 year claBs was well 
above average strengi3h 9 which is in conforrrri the ea from the 
YO'lmg Herring Surveys (text; Table 203040)e The calculated stock size in 
numbers 1971 shows the year class 1970 was of about average 

2.3.30 In Ta-ble 20100 the estimated stock biomass is also g.iven for the years 
1965 = 19'710 Overth:Ls 9 the biomass declined from about 2 300 000 
tons to 600 000 tons. The low biomass in 1971 is due to the poor 
1968 yea.r classo 'rlH3 apparent increase ::Ln the estimateo. biomas8 of the 
stock in 1973 and 1974 (paragraph 2.4.1.) is partly due to the strong 69 
year class ancl partly tot;he assumption of average recruitment for subsequent 
year classeso 

203< 4, In the previous Report it was! suggested that the 1971 year Glass might be 
of about average str!3J:'lgtho Some a,eldi"cional confirmatory evidence is now 
available fJ::om preliminary 6.stimates of this year class from the Danish 
inctustrial fishery0 These estimates are comparable to those for the 1967 
year class 9 which pJ:'oved to be of average strengthv 
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!1stim...ates of l1.ecr$ tment .as Juvenik~ 

- ~~~ 

ICES Young Herring 

Year English Survevs2 ) Danish Incustrial Fishery 

Class O-Groupl) I-Group II-Group I (Spring)3) I (Autumn) 

1967 1 799 455 87 1 082 318 
1968 1 259 442 73 305 173 
1969 2 793 1 241 354 1 006 455 
1970 1 245 844 57 1 278 307 
1971 907 411 9314) 321 
1972 654 

1) Numbers per hour per station. 
2) Numbers per hour per rectangle. 
3) Weighted average number per cpue (Feh = Nar). 
4) Based only on January figures 0 

20305& The VPA estimate of recruitment of the 1971 year cJ.ass is 602 x 109 which 
is about 20% lower than the long~term mean (709 x 10:1)9 but the 1971 year 
class estimate is rather suspect (see paragraph 2 0 2040)0 Few data are yet 
available for the 1972 year class because the ICES Young Herring Survey '\oTas 
still underway at the time of the Meeting. The onl;v information is the 
estimate from English O=group surveys, which is well below average. 

2.4. 1J,;:9£n.osi8 !i-l1.d Total Allowable Catc!! 

2.4.1. From the data of Table 2.8. the age composition the stock as at 
1 Jamlary 1974 has been calculated. This is ven below with that calculated 
for 1973 for comparison. 

Stock Age 13iomass in 
NCe' x 10-9 0 1 2f 4 5 6 7 8 tons 

3,1 1,-;';-
--- ------

1973 estimate 709 6.2 0.32 0.12 .031 0005 0 077 x 106 

1974 estimate 7.9 6 c,2 0051 0.12 .047 .026 0 072 106 
I 2.2 i1.14 x 
I ,-, 

2.4.2. The assumptions used in calculating the age composition of the stock at 
1 January 1974 are the same as those used in the previous Report with respect 
to 1973. The difference in the age compositions between the stocks in the two 
years is principally due to the lower estimate for 2-ringers l.n 1974 which is 
derived from the lower catches of the 1971 year class in 1973. This value is 
also dependent on the assumption that the F on l=ringers in. 19T3 remained at 
0.7. The estimates of F on this age group given in paragraph 202.40 show 
a higher value of 0.8 - 0.9. These however~ are rather inaccnrateestimates 
and it has been considered safer to retain the same value used in the preyious 
prognosis. The -total estimated biornass of the stock in 1974 .l.s some 50 000 
tons less than that previously estimated. 

2.4.3. Catches~ and changes in biomass by 1977 ~ have been ca1culatecL The options 
of fishing mortali ties on juveniles and adul ts ~tlhich allow a 1000;& increase in 
biomass by 1 January 1978 are presented in the table as follows: 
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100% Increase in Stock Biomass by 1978 
1--------- -

JD.veni.le :B' 0.0 0.1 0 0 2 003 0~4 Oe6 0 0 8 
A<1x.1t F 0.8 0'"7 0 0 6 005 004 003 0.2 

-----, 

Allowable .~ 30 60 80 110 150 180 
Catch in Adults ;540 310 270 2 Lj.O 200 160 110 

1974 T'.'lit8.1 340 340 330 320 310 310 290 
--

Allowable ~ 30 60 80 110 150 180 
Ca.tch in ts, 

1

810 
720 630 550 460 340 230 

1977 
1 Total 810 750 I 690 63' 1 57 490 410 

-

2.4.4. The allowable ca.tches of adults in 1974 are 30 = 40 000 tons less than in 
the previous prognosis. :By 1977 the allowable catoh of adults is about 
10 000 tons less for all values of fishing mortalities. No differences 
occur in the juvenile catches because recruitment is assumed to be constant o 

The recruitment level of the 1972 year class cannot; yet be fully assessedo 
If this, or Bubs year classes are below average, then these estimates 
of allowable s will be too high. 

The total catches from the Celtio Sea for the last five years are given in 
Table 3. le 1]1118 catel'! fi€,"tlres for 1972 have been revised awI preliminary 
figu.res are giv8n for 3. The highest catohes were :recorded in 1969 and 
sinoe then been a major decline "ri th the 19T5 catch the lowest 
since 1965. The total catoh season is given in Table 3.2. 

The percEm'tage a,ge 
in Table 3.3. The 
immediately pree 
proportions of fish 
The two series show 

dist:ribt1tions of the ])uteh and. Irish catches are given 
ct~!ta refer to the fishery in ]Vlay to December 

Irish fishery in November to Februaryo The 
i~:l t1BOh, 1tli!l"ter=ring grollJ? ref~er to the same year classo 
the S"lme trends ,0 

3.2 0 2. As mentioned in 
fishing area and 
from catches per unit 
pair·~otra\Jrl abttr,u::i1.1nee 
the relative 
indices of recruitment 

Reports~ beoause of the ohanges in fishing gear~ 
the fj_snery9 OIler the long term, 1:l,bundance indi.ceB 

effort may not be completely reliable. However, Irlsh 
es for the past 6 seasons have been used to ind.ieate 

reoruitments, Table 3.40 These data provide 
the 1969/70 and_ 1970/71 year classes 9 the first 

of which is not estimated by cohort analysis, the second of which 
The 1968/69 and 1970/71 year classes are yet t in 

3.203. In the OUB Report (Col\L1973/H~2) the levels of stock size and fishing 
moriali ties vrere ed by cohort analysis 0 r.rhis method can only give 
reliable es up to the 1970/71 season. In order to get some indication 
of stock size shing mortality in the most reoent years 9 the following 
procedure was followed: 



If the stock c:omposi tioD. at the beginning :f a year is knolATrl also the 
catch in numbers d.uring that year~ an average F (for a.ll age groups) can 
be calcula,tecl which eomes most closely to producing the actually observecl 
catch. ~By applying this c~alculated F to the initial stock 9 the stock 
composition at the beginning of the next year C8,n be c~),lcttlated~ exc 
for the recruiting age groupo 'Ilhis recruitment can be by repeating 
the above procedure for the next year9 and oalculating the average J? £'or 
all age groups 0 By applying this average F to the nu.mbe:r of reG:rui ts 
caught 9 the number of ~cecruits at the beginning of the yea,:!:' can be back~ 
calculatedo Starting from the stock cornposi tion as at 1 IV[arch 1969 
(C.I1.197.3/H:2)9 f1811:Lng mortalities and recru.itment for subsequent years 
have been calculated in s way (Table 3.5.)0 The dependence of catch 
on the size of the recruitment is Been. 

A comparison of these recruit year class strengths 'lnr:J.i;h those from catch per 
effort data is sho'\'ln in Table 3.40 

In Table 306. fishing mortalitiss estimated from catch 
from cohort analysis are given. There is a conBider~ 
between the t-v.ro series. In the two most recent yea:;:~s 

exceeded that at which the maximum Bustainable yield ia 

Conclusions 

per 1:j,ni t effort 13.nd 
degree of agreement 
value of F has 

obtained (F = 0.45)0 

Total mortality rates for Cel t:Lc Sea herring have J:'emained high in rE:ccent 
years~, oausing a d.eplet.:i.oll of old.sr age groups and. an i:r.wrea.slng dependenoe 
of the fishery on recruiting year classes. This was demonstrated both 
in 1971 and 1973 catohes dropped to 27 500 26 000 tons valY9 
dua tobhe poor reo~cui tmant; of YE;IEU." 01888(38 1960/69 an(11970 /710 

order to stabilise the stock, the total mortali rate should. reducedo 
rrhis oan be state of the stock 

4.1.1. The 91'888 5 and times of the st:ci. 
of small in surveys 19 ,~,:tld 

shoVlrn in 1 0 Illh\~rf) w'oul et appear t,\1'O ma ,] o:r spawl1ing a:t'ea s ~ 

one to the north and west of the er Hebrides in t: ~ S ember 
and another approximately one month later to the Ireland o 

Within each of these major sions of g,rea therE) 
may also be t'wo or more distinct spawning gronncls e 

4.1.2. The dri of the larvae from is not c established. 
However s is Boms evidence from areas to 
and north of the , the a:t"E~ rlri.fted. alotl.g 
Scotland and into the northern North Sea. These 
the main SN1.rC6 s to D.:Lvis:i.on VIa 
populatioDs in and in 
l~:nO'im of tIll':' a~r:tft of larv8.9 from the spa:wnio,g' 
Ireland 9 but ma;r hIS main sourCE; of 
in coastal zone to the west of Scot 

is 
thE' nortlxiliTe£:rt of 

wtJ.ich are found. 



Juvenile hex'r o::'LCE:-) t ":1 1:varr:i.ng fi ~ and. as a by=catch of a sprat 
fishery, by Soot Bh vessels in the Firtho There is good evidence from 
the growth ehsu:a(:;;t;e,risbics and year class strength of theSe fish that they aJ~e 

predomln1"mtly recruits 0 the VIa stockE', alld not to any of the North Sea herring 
stocks (8avi118 1971) 0 Het'L1,:crw from the fisheries i:n VIa of herring i;agged. in 
the B10den Experiment conclusive evidence that recruits to the VIa 
stock arE; ;8,180 spree,a (,ver a ,"TieLe area of the central J:lTorth Sea during their 

'bior:; 4.103. The exact t 
i 8 ni) t knov-r:a v but it would appear 

of these B to DivisioD VIa 
majority of them returned at 

1ea8'1:; 

The cli,st:rj! 

VIa of" 
during 
ex"c, 

stanton 
appear 
IVlinch 
period 
monthse 

402010 The age 00mpoaitlons 
in the vaI'1':Du.8 
data Sb.O\ilf 

Shetland westwards 
19 and 71 the 19 
'~re, of t116 Il€: es 7} t3!:nd. 
main 

vl'11,en most the Yla ti on spa",m for the 

seen from Figure 2 

this it; can 
of the fisheries in Division 

i:ledtwB(l i;h.at the ad.uIt stock 
SBaBon is distributed aver a wid.e area 

even further east to the 1irest coasts of 
oasi; of the Hebrid,.es and south to Donegal 0 

or centr(';!s of e la t liT 0 Hona ~ St Kilda v 

IPigure 2 also shows would 
this heI?ring on ~ one in t;he 

OD It takes place in the 
another ill :Bay area in Oche same 

adjacent areas are compared with those 
f Division VIa in Tables 4.1. and 4020 These 

fI'om ea of 
o.t" Ireland o In 

the South j'Unc:h 9 

11((1:1:"tll,"i'tflTest; o,f tIll1€!! a.gE~ west of the Hebrides 
in Tables 401. and 40 , 9"18.') shclIl' that l':;he l"Iinc]:\ c;sm be 

DmTIeS from 
data given 

as a nurse.:t:'y 
area 

areas !~espeet 
Ta, 4.50 
'iNest, (}of 

ture:2 21,:t'\'01 

mean 1J values 
west~o:f' 

]\,[i:nch~ 

v3.1ues 'fest (yf Shetland. 

s f:rcm Sh01N' that 

1 000 

ed to i;he area "lJ>rest 

west of 4°W 
Scotland and 

for ,fhich definite 

at Stornoway es) and at Lerwick 
(\ ea-bches taken .in the: Mineh and Shetland 

of the mixing rate. In 
f:md Ler"ldek from fish 'tagged 

of 4°W) in 1972. The recap-



Al though the number of :recaptures are fei'l ~ the data in(licate that fish 
tagged 'lATest of 4°W (Rona) and immediately eas'!.; of 4°W (west of Orkney) 
were~ in 1973~ recaptured at the same rates between experiments in the 
lVlinch and at Shetland 9 but at a lower rate in the Shetland area than in the 
~l[inch. Recaptures from the tagging experiment immedia j~ely west of 
Shetland (Foula) were at a higher rate in the Shetlancl are~ than in the 
Hirwho 

4.2.4. The data at present available do not permit any firm statement about the 
stoel;:: structure in VIa, Data from tagging experimentEl show some migration 
of fish between the area west of Shetland (east of 4°W) and the North 
}'11.ncho The stability of the age composi ti.::m and 11 data within these a.reas 
would suggest that the mixing betw'lS'en these areas is at a fairly constant 
rate from year to year. 

Only age (Jomposition data are available to relate the popUlation to the 
north'l!lT8st of Ireland with those in the othr~r areas. These might Sl.:1,ggest 
some migration from the nortih'1ivest of Ireland to the South Hinch in the 
1!r1nter periOd.. 

1;crtal Catches and t118 Ii'isheries in D1 vision VIa 
'O"QIJ"":;Q1l<' ~~~~~= 

4.3,,1. ::PhE: total eatch ta.l;:en es,c:h oountry in Dii!isicm VIa for each of the 
years 1957 = 72 is yen in r:f.1able 40 6. ~ together with the estimated quantity 
of her:ring ~(iaken. tn eaoh year in the .lVloray Firth. young herring and sprat 
fisheries. The annua1 total oatch taken in Diyision VIa in the period 
1957 - 65 fluctuated, without trend, in the range 46 000 to 69 000 tons~ 
increased sharply in 1966 to 92 000 ton!3~ and showed :Et. fairly regular 
increase each YBar thereafter to attain almost 240 000 tons in 19710 In 
1972 the totsll c~),tch was appreoiably lower t;hS11 in 1. e:t; 174 000 'tons v 
ht:l:b in 1973 inCrE)8.sed aga,in to the 1971 level c 

The large increase in Q 

increase in the tish9 
G ~ the Dt1.tch cdtchE3S 
about B 000 tons. 

1973 cornpa:eed to 19 was dUG '1:;0 an 
and German cat '!:/y 1.fbout 13 000 

000 tone. and the I!~aroese fisher"ies 

4.3.2. ])8taiJ_E,(l in.formatiOLt or! the cf,;;ch per month t'md per area is given in 
ble 4.7. For many ir~formation is less detailed but the 

main fishing areas c be identified. 

Th8 distribution of the catch according to areas was as follows: 

.~J Sh.etla,nd 

Hebr.ides 

lIT &: NW IrE;'18, nd 

S M.indl 

':[1ons 

47 808 

33 755 

34 684 

65 969 

54 827 

4.3.3@ The Scottish and Irish fislleries are carried autum:n and 
vH,nc;er. The sheries by other countries, on the rI10re (·fishors grci'unds 9 

ma::;.n take plaoe dUl',"ing snmmer and autumn. 
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4.4.1. Estimates of the numbers of autumn spawning herring per age group caught 
in Division VIa in each of the years 1957 - 73 are given in Table 4.8. The 
estimates for the period 1957 - 72 are taken from Saville and Morrison (1973). 

4.4.2. Estimates of the numbers of herring per age group in 1973 were derived from 
German (FoR.), Netherlands, Scottish and Norwegian age composition data. The 
calculati.on was done on a monthly basis \vhen possible~ or for small groups 
of months when the catches were small. 

4.4.3. The 1969 year class of 4-year-old fish was dominant in all areas and 
accounted for about 60~'o of the numbers caught in VIa. In the absence of 
data on the age composition of the Moray Firth young her'ring fishery 9 the 
figuy.'e for the 0 ~ 1 and 2-ringers given in Table 4.80 does not represent the 
t~tal catch of these age grogps in,1973. In 1972 the total catch of 1-
r~ngers amounted to 320 :le 10 herr:mg, 

4.5.1. The total mortality for the year 1973 has been estimated on the basis of 
catch per landing data for the years 1972 - 73 from the Scottish pair­
trawling fishery in the North l\1inch during November and December. There are 
no '\,dde f1tl,c"Cuations in the resulting values (see belo'w) o,rer the age groups 
3 - 6 which made the maj or contribution to the ca tahes. ~Ihe average mortal~ 
i ty~ 'iveighted by year class abundance indices 9 for these age groups was 
0.'70. 

Age (years) 3 4 5 6 7 8 

Z .78 .64 .68 1.07 .20 .62 

4-,6. Re.2E.ll~i:~~o} the 1.2]1 ~eE:.:r;:.~ C~ ln :IL:h::ch.sj.on VI8:. 

4.6,1, During the 'Ninter season (November ~ February) a substantial part of the 
VIa herring population is aggregated in the Minch. Therefore, biological 
parameters obtained from Scottish pair-trawl fisheries in that area can be 
considered as representative of the VIa herring stock. 

As no catch figures for January and l"i'ebru.ary 1974 wers avaJ.lable, the 
estimate of the 1971 year class recruitment was calculated only from the 
number of I-ringers caught per landing in November Bnd December by the 
North Minch pair-trawl fishery. 

4.6,2. A regression has been made between the number of l=ringers caught in this 
fishery in each year for the period 'when age composition data are available 
and the number o.f l~ri:r.lgers from the V.F •. L for the corresponding year class 
(i.e. 1964 - 70), (Saville and Morrison, 1973). 

4.6.3. rrhe regression of the valu,es obtained wh,ich :18 shown in Figure 3 is quite 
homogeneous and the regression is of the form: 

y = 960087 + 0002 x 

The recruitment of the 19'71 year clags as 1 year aIds to the VIa stock is, 
in this way~ estimated as 1 000 x 10 fish which is about 30% below the 
10 year average, 
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4.7. L 1l1ean fishing mortality rates derived from VPA for 3 year old and older 
fish show a fairly constant level up to and including 1969 (Table 4.9.). 
There was a small increase in 1970 and a sharp one in 19'71. The f1 shing 
mortality rates can be summarised as follows: 

1957 - 69 
1970 
1971 
1972 
1973 

--I 
Mean 

0.25 
0.33 
0.59 
0.35 
0.60x ) 

x) 
, from catch per effort data. 

407'. 2. ~rhe high mortality :eates after 1969 in all fully exploited year classes 
is probably caused by an increase in fishing effort. The generally higher 
mortal! ty rates .in the age groups I and II after 1965 coincides with the 
general development of the fishery in Division VIa and part;icularly with 
that of the Scottish sprat fishery in the Moray Fir'th, 

4. 7 ~ 3. The stock size in. numbers at age 3 years and older remained on a fairly 
constant level of about 1.2 million in the period 1957 - 63. In 1964 there 
was a minor increase and in 1966 the figu..re -was more than doubled. at 
3.6 million. Thereafter the stock numbers remained at a rather high level 
of 2.6 - 3.0 million~ due to a sustained high level of recruitment 
(Table 4.10.). fJ:1he t;otal stock biomass was at a fairly constant level of 
about 200 - 250 000 tons in the period 1957 - 64. It rose sharply in 1965, 
to clos~":l on 500 000 tons, w"ith the recruitment of the strong 1965 year 
class, and has since remained in the 5 = 600 000 ton level due to a sustained 
high level of recI'l:d"c;ment. 

4.8.L A prediction has been made of the catches w"hieh cou.ld be taken in 1974 at 
various levels of mOI"tality on Jllveniles (1 ringers) and adul ts~ and is given 
in Table 4.110 

The basic age eomposition at 1 January 1974 and the average weight per age 
group used in making this prognosis is given be1o\\1~ 

Age r 0 ) 

Numbers per a.ge Average ~\Teight per 
\R:Lngs group x 10~9 age group in g:r."ammes 

1--. 

1 (1.4)1) 1120'7 
2 0.705 148.1 
:3 0.312 186.2 
4 1.119 226.7 
5 0.1'76 234.2 
~ 

b 0.075 243.4 
'7 0.OT7 257.7 
8 0.029 26L7 
9 0.009 264.6 

>9 0.060 266.0 

11 
. } Average recruitment as l~ringers 1960 - 70 year class from 

V.P.A. 
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Longer' term prognosis for this stock would be liable to major errors because 
of the large variation in anmlal recruitment levels. 

4.9.1. The catch prediction (Table 4.11.) shows that if the fishing mortality rates 
estimated 1973 (F == o. for' 2-year-old herr5.ng and P := 0660 for adult 
herring) were maintained in 1974, the resulting catch would be 260 000 metric 
tons, that is about 10% higher than in 1973. The corresponding position on 
the yield curve (Figure 4) is beyond the F giving the maximum sustainable 
yield per reorui t. :rhe yield curve shows that at an age of first capture 
of 2 years old, the maximum sustainable yield per recruit would be obtained 
at F = 0.4 and would re~ult in a catch in 1974 of about 210 000 metric tons. 
The yield curve implies that the 2-year-old fish would also be exploited at 
an F of 0.4. If ~ however I the present pattern of fishing ",rere maintained, 
the number of 2-year-old fish removed from the sea would be less than 
antiCipated in the catoh prediction. If this differenoe in numbers 'II/"a8 

taken from the adult; part of the stock, a higher catch in weight 9 up to 
about 230 000 metric tons hi 1974~ might be allowed without departing from 
the maximum sustainable yield leve1. 

5.1. 111he most ::e6CGnt data on North Sea herring indicate a continuation of the 
undesirable features sho1im in previous Reports of the North Sea Herring 
Assessment Working Group of high levels of mortality on juveniles and adults. 

? -. 

f.P.he 1973 data incorporated in the present assessment of the North Sea stock 
has largely confirmed the previous assessment and the prognosiS derived from 
it The preVi01.lS of a reduction in -the fishing mortality 
rates on both juveniles and adults to the levels giving at least an increase 
of 1005'b on the 1972 ~ 73 biomass in the course of 3 - 4 years, is still valid. 
Equally the warnings issued in that report of the serious effects of a single 
poor year class on the immediate catch, and the spawning potential of the 
stock, must be reiterated. 

In the previous Report attention itlaS drawn to the recapture of fish tagged 
on the J3l0den ground_ at Shetla:nd~ w-est of 4 °liJ, and in the Minch. 'rhe presence 
of juvenile herring in the No:rth Sea, which might have originated from spa1iming 
grounds outside the North Sea 9 was discussed in a previous Report by the North 
Sea Young Herring WOl:'king Group (CoopcRes .Rep$ Ser.A., 14). Evidence of the 
Cl.rift of larvae from areas west of Shetland into the North Sea has been discus­
sed by ilvood (1971) ~ Schnack (1973), Zijlstra (1972), and Saville and McKay 
(1973). Seville (1971) s suggested that juveniles of the Moray Firth 
o:':'iginate VIa spavming grotmds. rrhere is thus evidence of drift of larvae 
into the lJorth Sea ~ their p:r:'esence there as juveniles and evidence of subsequent 
emigration as adults. 

From a cohort analysiS on the herring catches i.n VIa, the average lev~l of 
a-group abundance in 1957 ~ 70 was 1.09 x 109 compared with 8.59 x 109 in the 
North Sea stock over the same p8riod. J3ecause of the disparity in the rela­
tive sizes of the recrui tmant.-:> 9 the effects of incursion of VIa recruits into 
the North Sea 1!Tould not expected_ to have a major effect on the estimation 
of North Sea recruitment or jUlrenile fishing mortality, On the other hand, 
the high level of fishing morta.lity in the North Sea could considerably reduce 
recruitment to VIaoAny regulatory action taken to reduce the juvenile catch 
in the North Sea will also have a beneficial effect on the stock in VIa, 
provided. ao -Cion is also taken to con-l:;r01 fishing effort in VIa to prevent a 
major diversion of fishing effort to that area. 
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5.4. The most recent data on Celtic Sea herring examined by the 'Working Group 
has reinforced the conclusions of the last Meeting of the Celtio Sea 
Herring Assessment Working Group (C.M.1973/H*2). It had pointed out that 
exceptional levels of recruitment had occurred for i3. number of years and 
that these had supported the greatly increased catches since 1966. As a 
consequence of the increased recruitment 'I:;he total catoh corresponding to 
the fishing mortality rate giving the M.S.Y. (F = 0.45) had also increased 
from about 20 000 tons to 30 000 tons. 

5.5e It had been recommended that fishing mortality should be reduced, partly 
because the fishery had become highly dependent on the recruit year class. 
The occurrence of a poor recruit brood could cause an escalation in fishing 
mortality on the older fish if the present levels of fishing effort were 
to continue. In the absence of any indication of recruitment failure, 
1TEA:b'C agreed a catch limit of 32 000 tons. At the changed level of recruit­
ment shown by more recent data available to this Wo:r~king C+roup ~ iJe is 
recommended that this catch limit should be reducecl to 000 tons for 19740 

5.6. Previous Reports of the North Sea Herring Assessment Working Group have 
drawn attention to the problems raised in assessment of this population by 
uncertainties regarding the stock affinitieS of the fish caught in certain 
areas of the liforth Sea. '.1:his applied in particular to herring caught 
in the area to ·the wes·t of Orkney and Shetlan(l which ir~ rec8nt years has 
contributed a major part of the total adult catch the North Sea 
(Anon. 1972). This problem has been further highlighted in the assessment 
of the VIa popUlation where the major increase in cateh in recent years has 
again been taken close to the 4°1{ bound.ary between Divisions VIa and IYa" 

Recent work 1;0 help clarify thi.s l)roblem ~ chiefly by tagging on either side 
o,f the /j.ovv· bOlJ.ndary, has suggested that no sharp boundary can be dr~:nm 
between the stocks in this area. The data available would point to this 
area containing a mixtu1:'e of the North Sea ancl \fIEt ions wi th 9, 

tendency for the proportion of VIa fish to increase from east to west. 
~:he Herring Assessment Working Group for the Area South of 62°lif accepted 
the 4°W boundary as the catch statistics are available only on that basiso 
This problem must, however, be investigated further~ particularly by more 
extensi ve and intensive tagging experiments> Future "tIrork of Herring 
Assessment Working Group would be facilitated by more complete catch statis­
tics and biological data on a statistical rectangle basis for this area. 

5.7. The stock in VIa is in a relatively better state than that of the North Sea. 
However, since 1970 the fishing mortality rate 011 it tJ.as 1:;8en some'i!J"hat above 
that giving the T'1.S.Y. and the current high levels of eateh from VIa are 
dependent on the current high level of recruitment to this stock. The data 
suggest that iD. the past three years "there has been a rapid inereasB in 
fishing effvT"[; on this stock and. this is likely to escalate further~ in 
the light of restrictions on fishing projected in neighbouring areas. It 
is rec0mmeD~ed ths?sfore that action should be taken to control fishing on 
this hrarring pO]Jn.lation at; the value giving the Me S 0 Yo 'I'his[Afou.ld mean in 
1974 a T.A.C. of 210 000 tons. Longer term prognoses for s stock are not 
possible at this stage because of the major variations in year class strengths 
and. the current lack of a techni.qu.e for assessing year class st:rengths earlier, 
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5a8. Prognoses of the T.A.C. for any herring stock are dependent on a method of 
forecasting recruitment with an acceptable level of precision. In the case 
of the North Sea population the absence of precise recruitment forecasts 
is less serious because year class strengths have been relatively stable over 
the past decade. In the Celtic Sea and VIa populations recruitment has 
varied widely in recent years and prognoses of the ToAoC. even one year 
in advance are liable to considerable inaccuracies for this reason. More 
facilities to investigate methods of forecasting recruitment in these areas 
are a major priority. 
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Establishment of an ICES ADP System for Fisheries §.i?t~ 

Discussion of this matter at the 1973 Council Meeting concluded with the proposal 
of a trial run using Nort}1 Sea herring data (C~Res.1973/2~16) ~ the aim being to 
study the feasibility and cost of the full system. It is understood that the 
cost of the trial run - which will be carried out at the Danish Fisheries and 
Ma~cine Research Institute in Charlottenlund - will not be more than D.Kr. 2 500 
(not including the cost of punching the 5 000 cards :involved which will be 
carried out by ICES). 

The Herring Assessment Working Group for the Area South of 62°N considere(:1 
the output which the trial run should be des:tgnE~d to achieve 1 and the natu.re 
of the input a.ata required for th.is. On the basis of an 011tpUt of monthly 
catch in numbers per age gX:QUP by statistical rectangles 9 f01:' each gea:>:' 
type ~ the follo'W'ing statistical and biological informatioxl is requi:r-ed; also 
shovm are the dates which the Working Group feels are both feasi.ble and 
necessary for the submission of the data to ICES by the countries involved 
in the North Sea herring fishery: 

(i) Total catch of herring in metric tons, per month~ per rectangle. 
1 April 1974, 

(ii) Length dist:cibution of the samples 9 and numbers per kg stating 
the source (sample or catch). The statistical rectangles to 
which the data relate should also be stated, 13 May 19740 

(iii) Weight-length data. 13 May 1974. 

(iv) Age-length data. 13 May 1974. 

Items (i) ~ (i v) should b'2 pro-vided fo~c each of the five years 73 on 
ICES :Bi.ological Data Forms 1-4 as appropriatsc W11sn thE.~ statistioal 
reotangles, the system indicated in the chart at the end of this 5 
should be used. ~[ihe northing oo~ordinate (93 ~ 99~ 01 crrv,n:lrdB) sfJ.O"lJ.ld be 
!sta t; ed first (l CO'l)~ntries 1"b.icb. are Tlot able to g'i:':l8 a lJ:r'e8J:~do'\(v11 stEt t.:Lst:teal 
:cectangle or by month should Sllpply data Id th the finE)::n, possible ars;s; and tim.e 
breakdo\\ffl. 

Examples of ICES J3iological Data Forms 1-4 may be SEH'l1 ir.l the £"01 
Ga.tions~ 

Data Form 1 

Data Form 2 

Data Form 3 

Data Form 4 

Sta~istical News Letters No. 57 (Damersal Species, Stock 
Record Data)~ pages 25-152< 
Length distribution and age distribution of oatch; 
catch per effort; sampling levelsl by quarters. 

Statistioal Ne'~lS Letters No, 60 (Herring ~md. Mackerel 
Stock Record Data). Parts I and 11. 
A~e distribution of samples (spring or autumn spawners); 
t;tal catch (tons); no. per kilo; by months. 

Statistical News Letters No. 60 (Herring and Mackerel 
Stock Record Data), ~ag~ 44. 
Length parameters (~, 8 2 ) per age group 9 spring or 
autumn spawners; by months. 

As Data :F'orm 3, but for weight parameters. 

Data J?orms 1 and 2 are available from ICES; Data Form.s 3 and 4 are to be reproduced 
by member countries. 
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This proposed schedule - which has been condensed into the shortest possible 
space of time - obviously involves a postponement of the date of the ADP Working 
Group Meeting, which was to have taken place during the week commencing 
22 April 1974. Consequently, the Herring Assessment Working Group for the Area 
South of 62°N suggests that the earliest date on which the ADP Working Group 
could meet would be 10 June~ when the precise specifications for the trial run 
as well as the scope and cost-estimate of the full ADP sys"bem would be dravm upo 
The trial run itself would be made after the ADP Working Group meets~ an 
evalua"Uon would be made at the 1974 Council Meeting and presented. to that 
Heeting of the ]3ureau (and not to the :Bureau ~ s mid-term r.1eeting) 0 

Finally~ the Herring Assessment Working Group for the Area SOl-lth of 62°N is of 
the opinion that the participation of two or three of its members in the Meeting 
of the ADP Working Group would be necessary to specify the precise content of 
both the input and output of the trial run. 
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Table 2.1. Herring. 

Belgium 

Denmark 

Faroe Is10 

Finland 

France 

F.Ro Germany 

Iceland 

Netherlands 

Norway 

Poland 

Sweden 

Catch in tons 1970-1972 and Preliminary Figures for 
1973. North Sea (Sub=Area IV and Divisions VIld and e) 
by country0 Skagerak and Kattegat (Divlsion IlIa) Total 
Catch. Estimated Catches in Brackets. 

1970 

1 200 

133 331 
58 365 

11 482 

7 150 
22 951 

46 218 
193 102 

1971 

681 

185 393 
45 524c 

1972 

1 337 
213 738 

48 444 

11 408 12 901 

3 570 3 065 

37 171 31 998 

32 479 24 829 
125 8~2 117 501 

5 057 2 031 2 235 

34 670 36 880 7 366 

1973 

174 

54 

1 050 
21 052 
1· 0' ~Ot.:'d 6 \) 

23 742 6 

30 713f 

96 985 

5 
4 

U.K. (Eugland) 

U.K. (Scotland) 

U.SeS.H.. 

9 702 4 113 650 2 785 
21 885 25 073 17 227 15 529h I 

18 078 9 500 16 386 I 30 100 II 

----------------------~--------r_------4_------~------------~ 

f-- Tot a 1 N. Sea 563 191 I 519 665 ! _4_9_7. __ 6"_77 __ -+-1_4_72 ___ 6._0_6 _______ .... 111 

I Skagerak 71 071 61 570 ~ 67 021 i 84 566 . 

Kattega_t _______ --+-1_7_4_3~0 200 ~-1?7 519 : :=1 
Grand Total I 708 562 671 435 1672 217 I 

1 -+--' ---I-t-------Non·~Member 
Countries I 250 481 I ?? I 

+----------------~--------~----------,--------~.-------------~ 

Footnotes~ ao Sub~area IV catch taken as 1970=72 mean. 

b o Total includes 2 107 tons for h"I.:unan consumption 
unspecified to area. 

Co Figure supplied by Fiskirannsoknarstovano 

do F:com Federal Republic of Germany national statistics 
compiled by Federal H.esearch Board of Fisheries, Hamburg. 

eo Includes 15 938 tons caught on Skagerak border and 
allocated to that area on the basis of age analysis. 

f. Catoh Jan-Oct raised to 12 months on basis of 1972 catch 
ratio. 

g. Swedish catches in Danish poris reported by area (North 
Sea, Skagerak) used for area allocation of Swedish landings 
reported as Skagerak and North Sea in Swedish statistics. 

ho Catches from :tIloray Firth not includedo 
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Table 2.9 •. Total North Sea. Calculated Fishing Mortality_ 

w~Year 
~~~:~~ 

1965 1966 1967 1968 1969 1970 1971 

~----------4-----+----4-----+----4----~----~------

I 
o 
1 

2 

3 

4 

5 
6 

0.03 0.08 0.09 0.12 0.03 0.11 0.07 

0.44 I 0.34 0.50 I 0.52 0.56 0046 0.91 
0.86 0.68 0.48 1.47 0.87 1.08 0097 

0.77 0.71 0.84 1.92 0095 11.27 1024 'I' 

0.77 0.57 0.84 1.07 0.87 11.34 1.10 

0.63 0.83 0.81 i 0.96 1.05 10.86 1.12 11. 

0.56 0.,6 o.9911.~2 0.8311.07 2.30 

0.44 0.44 1.29 11.50 11.11 10.26 2.48 

I 0.67 0.69 1.40 10.88 1.05.1.0010.70 
7 
8 

Ta1?le 2.10. Total North Sea. Calculated Stock in Number x 10=9~ and 
Stook Biomass. -------. --- ---.,--------~--~------- -

Years 
-

\finter Rings 1965 1966 1967 1968 1969 1970 1971 
_. 

0 5071 5.29 7.61 7.63 3.86 9.37 7.46 

1 9.40 5.02 4.43 6.27 6.11 3.38 7.63 

I 2 4.00 5.46 3.23 2.42 3.38 3.16 1.93 

3 2.59 1.53 2.51 1.81 0.50 1.28 0097 

4 3.95 1.09 0.68 0.99 0.24 0.18 0.33 

5 0.32 1.65 0.56 0.27 0.31 0.09 0.04 

6 0.37 0.16 0.65 0.22 0.09 0.10 0.04 

I 7 0.34 0.19 0~10 0.22 0.07 0004 0.03 

I 8 0.88 0.20 0.11 0.02 0.04 0.02 0.03 
I 1 

! 'E Juveniles 15.11 
1 10 031 12.04 13.9 9.97 1 12 •75 15.09 I 

I t :d:l :~----1----- I 
I 

'2 - 8 
12.45 110.28 7.84 5.95 4.63 4.87 3.37 

i 

Eiomass 
2 295 11 549 1 286 1 046 666 I 651 614 (1 000 tons) 

-----
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,T.§.1?l..e 3.1. Herring Catches in Celtic Sea (Hetric Irons). 
--

F I Germany Year Ireland Netherlands Poland England USSR To-tal ranee (F.R.) 
_._----_ .. _-----\----, 

1969 '7 038 5 906 18 712 16 256 252 - - 48 164 
1970 3 627 1 481 24 702 7 015 1 191 220 - 38 236 
1971 3 393 974 12 602 9 672 881 65 - 27 587 
1972 7 327 393 20 109 6 758 751 - 618 35 956 
1973x ) 6 173 294 13 105 5 834 1 000 ~ 500 26 906 

-- ~---~---I--. 

x)Pre1iminary figures for 1973. 

Jab1~_ 2.1.~" Total Catch by Seasons in Celtic Sea (Hetric Tons) 
-----~-~----

Mar/May Jun/Aug. Sep/Nov. Dec/Febe Total lVfetrie Tons 
-------f--

1 136 9 783 13 818 16 263 41 000 
1 703 3 '789 8 879 18 348 32 719 
1 755 4 742 7 240 19 625 33 362 
2 039 2 936 7 668 17 720 30 363 
3 123 3 463 5 942 12 817 25 345 

X)}J -1" > f' .p 1973 . re :Lmlnary :J.gures ~ or .' 

.Tab.le ,2,0 3~, Percentage Age Distributions of Celtic Sea Catches • 

Year Cl 

Dutch 1 
Irish 1 

Dutch 1 
Irish 1 

Dutch 1 

... __ ._.--,-------

ass 1970 
-

971 1.3 
971/72 908 

972 4.0 
972/73 3~8 ._--=-1--._--

973 31.,5 

1969 1968 1967 1966 

15.7 28Q1 27.9 10.9 
18.0 21.3 26,2 10.7 

62.3 709 8.6 1007 
68.7 9$8 7.4 6.1 

!-----._--

19.7 31. 7 3~7 6.3 

Dute:h trawl fishery ~ May to December. 

1965 

6.7 
6.6 

2.9 
L8 

400 

Irish pa.ir trawl fishery = November to Februa.ryo 

1964 1963 and Older 

1.7 7.7 
3.3 4.1 

1.9 2.0 
1.2 102 

1.7 1.5 

~.rab1.e~.!' 4. Estimates of Recruit Strength as 2 Winter-Ring Fish 0 

Year Class Irish c.p.e. VPA Jr. 10-6 
~rons/Pr. Trawler Landing 

1----

1965-66 7.1 234.30 

1966~67 9.4 212~40 

1967-68 704 149.22 

1968-69 2.2 51. 32 

1969~70 11.2 210.65 

I 1970-71 2.6x ) I 
x) Preliminary estima.te. 

I 
i 
I 
i 
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Year Class 

1961 

1962 

1963 

1964 

1965 

1966 

- 24 = 

]vIean 11 fOJ~ Different Year Classes in South Minch~ 
No:rth Minch and Shetland East of 4 °W. 

.Age (Winter Rings) 

2 3 4 

12.8 ~177~ 13.1 
t16O

) 1309 279 1306 280) 
13~7 25) 

12.2 !27l 13~6 ~ 15) 

I 
13.1 151 1300 , 82) 
12.3 49) 13.3 ( 19) 

-"--
I , 

1404 ~'57l 1400 ~413l 14.5 (570 ) 

I 15.4 391 15.2 440/ 14.9 \124) 
15.9 94) 14.0 94) 14.5 ( 62) 

13.6 ~ 15) 1305 ~ 69) 13.3 ( 50) 
12.9 . 57) 13·9 

. ~~~ 14.0 ( 45) 
15.1 ( 47) 15.9 \ '- 3; 

13.5 ~l~§l 13.3 (174) 13~3 ~222) 
14.0 13.1 (160) 13.7 71) 
15.5 22) 14.3 ( 11) 

14.3 (243) 14.9 (491) 14.6 (759) 
14.5 (56) 15.2 ~161) 14.7 (185) 

15.9 84) 1'7.0 ( 17) 
-- -~ 

I 

l 

14.3 ~l~~~ I 
15.0 ~435~ 

1967 16.1 15.5 I '~O2 

17.6 (151) I 16.7 t 58) 
I 

Upper figure: South Minch. 
Midd.1e figure ~ North Minch. 
Lower figure~ West of Scotlando 
In brackets; Number of observations. 

I >-

1§ble 4 • .!6. RecGtptures by Scoi:;land and Norway f.:t'om the B10den 
Tagg:Lng Experiment" 

Area of Recapture 1970 1971 1972 1973 

Shetland 19 28 19 9 
Scotlancl East of Orkney 1 0 1 1 

West of Orkney 5 3 0 0 
West Coast (Minch) 12 J 'J ~~ t:, 12 1 

Between Shetland. 107 162 56 19 
Norway and 4c W 

West of 4°W 15 110 13 5 
-



- 25 ~ 

Table 4.~ Returns by Factories from Scottish and Icelandic Tagging 
Experiments 1972 East and vJest of 4°"\{. 

)'~t~ar 0:1': 
:0.gg,:Lng 

Area 

Recaptures at Factories 

Stornoway Lerwick 

No. per No. per 
No. No. of 1 000 Fish No. of Year Tagged Recaptures Tagged per Recaptures 

1 000 Fish 
Tagged per 
Ton Processed Ton Processed I -------.---- -~- ---------------t----r---t------t--------t-----+---------1 

I
-Il est of 4°vl 3 000 11972 

(Rona) ~1973 

1972 
-------1---

7 
23 

Ol~ney 1973 5 

0,21 
0~44 

6 
6 

2 
2 

0.14 
0.16 

0.17 
0.20 Iwest of 810 111972 1 

I----------/----+---t------t--------/------i----------

lFoula __ -L 600 Im~ __ L_ J ____ ~0_~_1_0 ___ "I __ ~ ___ __l_--g-:-~-~-----1 



T
ab

le
 
4

.6
. 

T
o

ta
l 

C
at

 
o

f 
H

er
ri

n
g

 
(M

et
ri

c 
T

o
n

s)
 

in
 A

re
a 

V
Ia

, 
19

57
 

-
19

73
0 

~
~
~
 

G
 --

--
. 

19
57

 
c 

-
13(~l

gimn 
I
'
 .. j 

19
58

 
19

2 

E
ng

la
nd

 
F

ar
o

es
a

) 

F
ra

n
ce

 

o
a
 

,.
/ 
"l

 
20

1 

G
eJ

':m
an

;y
-

(F
oR

.)
 

t3 
59

2 

N
et

h
er

la
n

d
s 

Ic
e
la

n
d

 

19
59

 24
 

16
 

I 
19

60
 40
 

36
 

2 
50

9 
5 

15
4-

31
1 

Ir
e
la

n
d

 
5 

06
9 

4 
04

9 
I 

4 
44

9 
3 

76
8 

N
. 

Ir
e
la

n
d

 
1 

6 
I 

-
. 

N
or

w
ay

 
-

=
 

I 
-

1
-

P
o

la
n

d
 

-
-

-
1 

-
. 

19
61

 
19

62
 

52
 
I 

85
 

I 
-

35
3 

I 
48

9 
1 

81
6 

III
 2

79
 

5 
63

7 
4 

01
5 

19
63

 
19

64
 

1 
I 

-
58

 
' 

26
 

1 
1

2
1

 

4 
73

9 

3 
63

3 3 

1 
02

3 

5 
38

7 68
 

4 
54

0 1 

19
65

 28
 

61
0 

5 
06

6 

33
0 

6 
44

0 

I 
I 

I 
I 

. 
S

co
tl

an
d

 
41

 
63

6 
52

 
25

0 
60

 
98

6 
58

 
92

1 
14

4 
08

3 
14

7 
83

1 
14

4 
39

4 
15

8 
67

3 

I U
S

S
R

 
I
"
"
!
"
 

-
I 

-
I 
--

=
--

L
 

.. 
, 

T
o

ta
l 

46
 

80
5 

65
 

29
0 

67
 

98
4 

68
 

23
0 

· 5
1 

94
1 

I1 
6;-

69
9-

-
53

 
94

9 
16

9 
71

8 
66

 
38

3 
I 

-
j
 

. 
-
-
-
1

 

53
 

90
9 

Sc
ot

'~
is

h 
J
u

v
e
n

il
e
 

I' 
I 

I 
H~
rr
ln
~ 

an
~ 

S
p

ra
t 

1 
70

3 
1 

16
4 

2 
4~
1 

90
6 

58
5 

1 
84

2 
11

8 
F

ls
h

e
:r

1
9

s 
ln

 }
I[

or
ay

 
! 

,::; 
I 

F
ir

th
 

I
!
 

I 
66

0 
11

0 
27

8 

/C
o

n
tV

d
.o

o
o

o
o

o
o

o
 

I\
)
 

Q
'\ 



1~
11

? 1
 ~
 4

. 6
=~
ci
g 0

 jl
;;.

t :iJ
:rc

l,§;
'9,J

, "
 

~
-
-
.
-
-
-
-
-
-
-
-
-

I 

19
66

 
19

67
 

19
68

 
19

69
 

19
70

 
-
-
-
-
-
-
~
-
'
~
-
"
 

--
--

-..
 --

~
 
-
,
-
-
-
~
.
-
-
-
-
.
-
~
-
-
-
~
-
-
-
-
-
-
-
-
-
~
 
._

"
-
-
-
-
-
-

B
el

gi
um

 
23

 
I 

~
 

~
 

=
 

~
 

E
n

g
la

n
d

 
1 

I 
=

 
3 

=
 

-
a)

 
I 

15
 

10
0 

F
ar

o
es

 
. 

~
 

=
 

-
~
 

J 
I 

F
ra

n
ce

 
. 

I 
37

9 
1 

12
4 

96
6 

1 
29

3 
I 

G
er

m
an

y 
(F

.H
.)

 
14

 
63

4 
I 1

7 
31

8 
14

 8
14

 
15

 
80

5 
16

 
54

8 

N
et

h
er

la
n

d
 s 

25
1 

I 
4 

51
6 

2 
95

7 
1 

51
4 

1 
10

2 
I 

Ic
e
la

n
d

 
I 

5 
59

5 
=

 
I 

=
 

=
 

-
Ir

e
la

n
d

 
7 

75
9 

I 12
 

29
0 

13
 

39
0 

I 1
1 

89
5 

11
 

71
6 

No
 

Ir
e
la

n
d

 
=

 
i 

=
 

4 
I 

3 
1 

N
or

w
ay

 
=

 
=

 
=

 
=

 
20

 
19

9 

P
o

la
n

d
 

=
 

12
7 

2 
79

1 
3 

18
8 

3 
70

9 
S

co
tl

an
d

 
69

 
36

3 
67

 
40

4 
65

 
18

0 
90

 
22

2 
10

3 
53

0 

U
SS

R
 

=
 

I 
3 

-
=

 
=

 
.
-

-
-
-
-
-
_

.
-

-.
 

T
o

ta
l 

92
 

03
2 

11
02

 
69

4 
10

0 
32

3 
12

3 
59

3 
17

8 
79

6 

Sco
t'~

ish
 Ju

v
e
n

il
e
 1

 
. 

..
 

H~
rr
J.
n~
 
an

~ 
S

p
ra

t 
20

 
73

4 
6 

50
7 

4 
98

5 
3 

10
0 

1 
38

5 
I 

F
2

sh
er

le
s 

1
n

 M
or

ay
 

I 
I 

F
ir

th
 

I 
x

)p
. 

1
°
·
 

fO
 

re
 

2m
J.

na
ry

 
J.

g
u

re
s.

 

a)
F

ig
U

re
S

 
su

p
p

li
ed

, 
by

 F
is

k
ir

an
n

so
k

n
ar

st
o

v
an

. 

19
71

 
--

- ~
 8 

10
0 

2 
05

5 
'7 

70
0 

9 
25

2 
5 

41
6 

12
 1

61
 

=
 

16
 

72
0 

~
 

99
 

53
7 

-
22

0 
94

1 

5 
66

6 

11
97

3X
)-

--
--

--
1 

19
72

 
--

--
-j

 
=

 =
 

34
0 

I 
8 

09
4 

15
 

80
0 

I 
68

0 
2 

41
7 

I 
4 

10
8 

17
 

75
4 

23
 

37
0 

30
 

32
8 

2 
06

6 
3 

54
5 

17
 

30
8 

I 
13

 
45

2 
I I I 

~
 

-
17

 
40

0 
30

 
55

7 
=

 
I 

2 
50

0 
10

7 
63

8 
12

0 
80

0 
? 

2 
50

0 
I 

17
3 

93
8 

f
3

9
 
9
9
~
_
 

10
 

24
2 

I 
7 

21
9 

l 

f\
) 

--
J 



C
a
to

h
e
s 

o
f 

H
e
rr

in
g

 
:L

n 
D

iv
is

io
n

 
V

Ia
 
in

 
19

73
 -

by
 

C
o

u
n

tr
ie

s 
9 

F
is

h
in

g
 

G
ro

u
n

d
s 

an
d

 
M

o
n

th
s 

(P
re

li
m

in
a
ry

 F
ig

u
re

s
).

 

;
I
-
~
-
~
-
-
-
-
-
l
-
-
-
-
-

-
-
-
-
-
~
-
~
.
-
-
-
~
-
-
-
-
-
.
.
.
 

M
o

n
th

s 
I' 

, 
C

O
lW

 c
ry

 
A

rE
w

_ 
I 

'--
-'1

--'
 -~-

-
I
,
 

" 
' 

,. 
F

o
b

 
M

ar
 _

 
lip

}"
 "

 ~
~y

 
Ju

..'l
 

'.
!:

1
 

,,
~u
g ,

 
c 
S

o
p

 
o

ct
o

 
N

o
v

, 
D

e
c
_

 
T

o
ta

1
 _
_

 1 

1
) 

G
eJ

.'m
an

y 
~I

 

(F
oR

o)
 

S
eo

'L
lE

m
d 

0
1

 
S 

I 
I 

5 
94

7 
3 

5~
;8

14
 

69
1 

4 
78

9 
I 

1
8

 
95

5 
I 

0
2

 
W

c, 
S

h
e
tl

a
n

d
 

1 
I 

7
2

6
!
 

i 
72

6 
T

o
ta

l 
.
-
-
-
-

--
--

-I
~-

--
-

I~-
'--

---
! 

'-1
11

-0 
1 

9
8

0
 

8 
38

11
57

23
-11

76
83

16
 4

51
 I
-
T
-
-
~
 -

-3
03

~2
81

 
--

-~
~~

 
-
l
-
-
~
 
---

----
~
 

-
I 

V
Ia

l 
N

",.
 
Ir

e
la

n
d

 
I 

i 
l 

5
8

 
4

7
1

 
--

1
1

 ~T
 -~

~l
 4

 
2

4
4

 
2 

57
71

 
7 

B
28

 
I 

V
Ia

2
 
IIeb:

:r:id
e~nd 

I 
I,' 

I 
I 

4
7

0
 

2 
8

7
4

 
94

91
1 

7
8

8
12

 6
7

J 
1~
 __

 f--?
 8

0
0

 
I 

'r
o

ta
l 

=
t=

-r
 

I 
i 

5
2

8
 

3 
34

5 
1 

0
6

6
,2

 
14

9 
6 

9
1

5
 

3 
6

2
5

 I
 

1
7

 
6

2
8

 
! 

-
-
-
-
-
~
-
I
·
 

I 
I 

! 
,~.

 
--

-I
 

N
. 

N
in

c
h

 
-
1

1
2

 
8

7
8

 11
3 

48
8 _

-,1
8 

J
5

6 
I 

8
4

9
 _

_
 

4 
57

0 
1 

13
61

1 
6~
~ ~

~2
~_

1~
 __ ~

I?J
_6 _

_ ~~
? __ 

. 6~
_.2

~~ .
. J

 
S 

0 
N

in
c
h

 
1

2
 

9
2

8
 I

 9
 

9
8

2
 ',

1,5 
0

9
5

 1
1 

9
2

3
 

70
4 

75
6 

9
8

1
,1

 
8

3
4

1
1 

2
2

1
 

2 
5

6
8

 ~9
 2

97
17

 5
4

1
 

5
4

 
8

2
7

 
I 

E
n

g
la

n
d

 
,N

W
 
1re

~an
d 

1 
i/',

 
1 

I 
I 

1 
_

_
 

34
0 

-I 
F

a
ro

e
s 

W
. 
~h
et
la
nd
 

I 
' 

I 
I 

I 
I 

I 
l~

 8
~9
 

F
ra

n
c
e
 

NW
 

Ir
.9

1
an

d
 

I 
I 

I 
I 

i 
c~ 

4-
'-

1 
I~

:e
18

nd
 

W
." 

Sh
:t

:_
a~

d 
I 

I 
! 

I 
I 

80
3 

1 
85

2
1 

89
0 

I 
, ~

 5
~?

 
Ix

 e
la

n
d

 
NW

 
I.

J:
:e

la
n

a 
I 

I, 
I 

1 
I
,
 

' 
I}

 
4:

>2
 

I 
N

o
n

m
y

 
I ~

~. 
S~

et
la

nd
 

I 
! 

I 
16

 7
63

1 1
3 

0
7

6
1 

6
2

3
 

95
 

I 
3S

 5
57

 
I 

~~~
~nd

 
I i~

:~~
~~:

: 
I
:
'
 

I 
I 

±'=
 

~ §
gg 

I 
1 _

_
_

_
_

_
 ._1

 
~~
_~
'_
 __

_
_

 L_
~,

~_
-_

, __
__ L

--~
-L-

---
-, 

",' 
.
'
 

I, 

'I 
'I 

I 
I 

I 
. 

' 
I 

G
ra

n
d

 
T

o
ta

l 
I
;
 

I 
I 

I 
I 

2
3

9
 

8
6

3
 

! 
_ 

__
.L

 _
_

 L _
__

__
 ~ __

_ J 

l)
m

x
c
lu

d
in

g
 

1
2

6
 
to

n
s 

fr
o

m
 

th
.e

 
G

E
rt:

rn
an

 
lu

g-
ge

l.
' 

fi
sh

e
ry

o
 

!\
)
 

il
l 

! 



T
a
.
b
l
e
~
o
 

H
e
rr

in
g

 A
ut

au
rr

n 
S
p
a
~
~
m
8
r
:
8
o
 

~
 

-
C

at
ch

 i
n

 N
um

be
x'

 
:i

t 
1

0
=

) ~
 

])
:L

'ri
s:

1J
Jn

 
V

Ia
. 

'+
 

M
or

ay
 F

ir
th

o
 

y 
., 

A
ge

 -
-T

~-
-

2 
3 

4 
-1

--
--

--
;-

·-
--

T-
·«

--
~-

-·
~-

-'
~·

~-
7~

--
··

 ~-
r-

. 
8

1 
9 

10
 
~
~
J
-

~e
ar

-R
i;

;;
s+

~ 
1 

2 
~-

-=
t=

-4
--

5 
6 

-
1 

-
8 

--
9

--
~
+
~
~
-

.. 
19

57
 

6 
49

6 
SO

 
81

7 
66

 
09

4 
I 

26
 

88
2 

-T
-;

8 
98

9 
21

 
54

1 
9 

64
3 

I 
65

8 
:2 

60
6 

57
8 

1
1

 
63

3 

19
58

 
15

 
69

5 
33

 
61

6 
15

2 
80

1 
I 

43
 

89
5 

28
 

10
8 

32
 

02
5 

19
 

98
6 

10
 

79
5 

3 
72

5 
-

2 
59

2 
I 2

 
57

0 

19
59

 
54

 0
63

 
74

 
61

5 
38

 
54

7 
12

4 
30

7 
27

 
89

8 
18

 
94

2 
18

 
83

3 
8 

1
5

8
 

4 
62

9 
2 

97
1 

1
1

 
76

4 

19
60

 
21

 
3 

94
0 

1
1

5
 

50
1 

65
 

7
0

3
 

25
 

38
8 

50
 5

58
 

12
 

19
6 

1
1

 
09

6 
6 

77
0 

3 
02

9 
1 

55
8 

I 
26

9 

19
61

 
14

 4
73

 
50

 
80

9 
72

 
91

4 
38

 
32

1 
24

 
45

5 
14

 2
96

 
5 

79
1 

5 
37

0 
1 

74
1 

76
7 

37
9 

66
2 

19
62

 
55

 
27

8 
99

 
76

 
70

6 
49

 
00

2 
22

 
70

7 
27

 
78

7 
7 

61
4 

5 
67

6 

19
63

 
1

1
 

89
0 

82
 

84
9 

57
 

13
 

31
0 

42
 

79
6 

28
 

69
8 

10
 1

71
 

14
 

58
5 

19
64

 
2 

78
1 

60
.9

 
87

 
65

2 
'74

.' 
1

2 9
 

58
.3

 
8 

8.:
.57

 
27

 
07

5 
I 

21
 

34
7 

10
 

10
9 

19
65

 
46

 
89

1 
70

1 
23

 
35

1 
72

 
08

5 
I 

76
B

 
24

 
52

5 
7 

00
1 

28
 

80
6 

21
 

47
5 

19
66

 
. 

63
9 

12
11

 
67

5 
51

7 
61

6 
4

5
3

1
7

 I
 

70
 

79
3 

38
 

47
1 

22
 

69
1 

j 
1

2
 

65
6 

20
 

79
0 

17
 

00
5 

19
67

 
18

6 
59

8 
20

"(
 

94
7 

28
 

64
8 

3 
72

3 
I 

49
 

75
5 

48
 

32
0 

36
 

14
3 

15
 

22
6 

10
 

39
7 

15
 

06
8 

3 
91

5 
11

 
95

6 

7 
50

0 

19
68

 
42

5 
22

0 
87

0 
10

5 
34

8 
03

1 
I 

24
3 

30
4 

19
 

67
9 

28
 

43
6 

17
 

69
9 

7 
27

5 
4 

49
3 

19
69

 
19

2 
36

8 
39

 
16

0 
10

7 
18

9 
84

 
56

5 
I 

27
 

60
4 

26
4 

55
8 

25
 

79
5 

45
 

90
8 

27
 

93
2 

11
 

00
3 

19
70

 
16

 2
99

 
23

8 
43

1 
10

8 
87

2 
27

2 
69

3 
12

4 
49

8 
42

 
62

3 
18

5 
38

0 
24

 
82

1 
29

 
92

0 
14

 2
76

 

19
71

 
20

9 
59

8 
16

9 
78

0 
28

6 
14

8 
34

6 
20

6 
26

1 
89

1 
94

 
20

6 
25

 
87

6 
16

6 
16

5 
16

 4
25

 
16

 
28

6 

19
72

 
24

 
94

1 
32

1 
53

9 
75

3 
35

5 
21

0 
24

3 
72

 
88

5 
83

 
36

1 
37

 
42

8 
13

 4
45

 
94

 
57

7 
8 

15
4 

19
73

1
) 

17
 

65
4 

27
0 

71
5 

97
1 

88
3 

I 
15

2 
71

3 
65

 
13

1 
66

 
46

9 
25

 
49

4 
7 

88
2 

52
 

08
1

2
) 

1
) 

C
at

ch
es

 f
ro

m
 M

or
ay

 F
ir

th
 n

o
t 

in
cl

u
d

ed
o

 

2
) 

A
ge

 
10

 
an

d
 
o

ld
e
r.

 

2 
09

7 

3 
23

9 
4 

02
8 

11
 

60
9 

7 
4

1
8

 

10
 

96
2 

5 
32

6 

73
1 

1 
67

1 
4 

40
6 

8 
75

2 
7 

93
7 

4 
57

0 

5 
19

7 
13

 
05

8 

5 
15

6 
6 

90
3 

8 
0

3
8

 
5 

5
7

8
 

5 
85

5 
5 

37
7 

_
_

 -
.
l
 _

_
_

 ~
.
1
 

l\
)
 

\0
 

~ 



T
ab

le
 

4.
9.

 
C

al
cu

la
te

d
 F

is
h

in
g

 M
o

rt
a
li

ti
e
s 

b
y
 A

ge
 

an
d 

Y
ea

r 
in

 V
Ia

 p
o

p
u

la
ti

o
n

 

~
 

I 

~
 

A
g

e(
y

ea
rs

 
19

57
 

19
58

 
19

59
 

19
60

 
19

61
 

19
62

 
19

63
 

19
64

 
19

65
 

19
66

 
19

67
 

19
68

 

1 
0.

00
 

0.
00

 
0.

00
 

0.
00

 
0.

00
 

0.
00

 
0.

00
 

0.
00

 
0.

09
 

0.
19

 
0.

11
 

0.
07

 
2 

0.
02

 
0.

03
 

0.
09

 
0.

02
 

0.
04

 
0.

10
 

0.
02

 
0.

07
 

0.
11

 
0.

58
 

0.
26

 
0.

17
 

3 
0.

13
 

0.
14

 
0.

17
 

0.
25

 
0·

30
 

0·
33

 
0.

18
 

0.
17

 
0.

08
 

0
.2

4
 

0.
13

 
0.

18
 

4 
0·

37
 

0.
36

 
0.

21
 

0.
21

 
0.

22
 

0.
24

 
0.

29
 

0.
22

 
0.

19
 

0.
19

 
0.

17
 

0.
15

 

5 
0.

24
 

Q
.4

1 
0.

48
 

0.
18

 
0.

16
 

0.
33

 
0.

16
 

0.
21

 
O

e2
8 

0.
25

 
0.

30
 

0.
20

 
6 

0.
41

 
0.

38
 

0.
43

 
0.

33
 

0.
24

 
0.

28
 

0.
28

 
0.

13
 

0.
24

 
0.

23
 

0.
25

 
0.

16
 

7 
0.

44
 

0.
61

 
0.

42
 

0.
30

 
0.

13
 

0·
33

 
0.

23
 

0.
25

 
0.

13
 

0·
33

 
0.

31
 

0.
20

 
8 

0.
36

 
0.

85
 

0.
78

 
0.

41
 

0.
21

 
0.

35
 

0.
21

 
0.

24
 

0.
41

 
0·

33
 

0.
35

 
0.

22
 

9 
0.

13
 

0.
77

 
0.

92
 

0.
64

 
0·

32
 

0.
41

 
0.

28
 

0.
31

 
0.

37
 

0.
51

 
0.

44
 

0.
25

 
10

 
0.

34
 

0.
41

 
0.

79
 

0.
96

 
0.

29
 

0.
49

 
0.

33
 

0·
35

 
0·

35
 

0.
49

 
0.

77
 

0.
30

 

F 
. 

w
 ~
3
 

0.
23

 
0·

35
 

0·
32

 
0.

25
 

0.
21

 
0·

32
 

0.
23

 
0.

21
 

0.
27

 
0.

25
 

0.
20

 
0.

19
 

19
69

 
19

70
 

l1
9

7
1

 

0.
13

 
0.

00
 

0.
07

 

0.
05

 
0.

21
 

0.
05

 

0.
11

 
0.

16
 

0.
38

 

0.
19

 
0.

38
 

0.
91

 
0.

20
 

0.
43

 
0.

67
 

0.
31

 
0.

48
 

0.
59

 

0·
30

 
0.

34
 

0.
53

 
0.

50
 

0.
46

 
0.

51
 

0·
56

 
0.

63
 

0.
55

 
0.

63
 

0·
55

 
0.

76
 

0.
23

 
0·

33
 

0.
59

 
-
_

.
_

-
-
-
-
-
-

19
72

 

? 

0·
55

 
0.

29
 

0.
62

 

0.
29

 

0.
37

 
0.

44
 

0.
56

 
0.

60
 

0.
54

 
i 

0.
35

 

o ~
 . I-
' 

'-
0

 
--

J S- .. +:>
. 

'V
I o I 



T
ab

le
 

4.
10

. 
C

a
lc

u
la

te
d

 S
to

ck
 S

iz
e
 
in

 N
um

be
rs

 
(x

 
10

-6
) 

b
y

 A
ge

 
an

d 
Y

ea
r 

A
~
~
a
r
 

I:
"e

ar
s 

19
57

 
19

58
 

19
59

 
19

60
 

19
61

 
19

62
 

19
63

 
19

64
 

19
65

 
19

66
 

19
67

 

1 
61

4.
4 

74
1.

0 
25

2.
9 

46
7.

3 
70

6.
8 

72
1.

9 
42

9.
2 

34
76

.4
 

60
3.

6 
12

77
·0

 
18

09
.6

 

2 
30

9.
2 

55
5.

9 
67

0.
5 

22
8.

9 
42

2.
8 

63
9.

6 
65

3.
2 

38
8.

3 
31

42
.9

 
50

1.
6 

95
4.

5 

3 
67

5.
5 

27
3.

6 
. 

48
8.

1 
55

5.
3 

20
3.

3 
36

8.
8 

52
6.

2 
57

9.
8 

32
6.

1 
25

59
.1

 
25

3.
6 

4 
22

1·
5 

53
4.

5 
21

5.
6 

37
0.

8 
39

2.
8 

13
5.

8 
23

9.
7 

39
7·

5 
44

1.
4 

27
2.

9 
18

24
.4

 

5 
13

1.
5 

13
7.

7 
33

8.
8 

15
8.

5 
27

3.
2 

28
6.

3 
97

.1
 

16
2.

2 
28

9.
1 

33
0.

9 
20

3·
9 

6 
12

2.
1 

93
.5

 
83

.0
 

18
8.

8 
11

9.
3 

21
0.

8 
18

6.
3 

75
·2

 
11

8.
6 

19
7·

3 
23

2.
3 

7 
62

.9
 

73
.6

 
57

.9
 

48
.7

 
12

2.
9 

84
.8

 
14

4.
2 

12
8.

0 
59

.6
 

84
.1

 
14

2.
0 

8 
33

.3
 

36
.5

 
36

.3
 

34
.5

 
32

·5
 

97
.6

 
55

·2
 

10
3.

3 
90

.1
 

I 
47

.3
 

54
.6

 

9 
14

.5
 

21
.0

 
14

.2
 

15
.0

 
20

.7
 

23
·9

 
62

.0
 

40
.3

 
73

.2
 

54
.2

 
30

.8
 

;;:: 
10

 
10

.7
 

17
.5

 
15

.7
 

8
.7

 
9.

0 
18

.5
 

21
·9

 
51

.6
 

53
.8

 
63

.1
 

54
.8

 

~
 A

du
l t

 
3
~
 >

9 
12

72
.0

 
11

87
.9

 
12

49
.6

 
13

80
.4

 
11

73
·7

 
12

26
.4

 
13

32
.6

 
15

37
.7

 
14

51
.9

 
36

08
.9

 
27

96
.4

 
S

to
ck

 
b

io
m

as
s 

19
2 

74
6 

21
3 

97
5 

22
3 

69
6 

20
4 

35
9 

20
9 

06
1 

23
4 

67
9 

23
8 

16
7 

27
9 

55
6 

46
1 

19
8 

48
4 

77
3 

48
0 

96
3 

19
68

 
19

69
 

10
7L

f.9
 

16
36

.6
 

14
60

.1
 

90
4.

8 
66

6.
4 

11
11

·5
 

20
2.

3 
50

3·
0 

13
90

.9
 

15
8.

3 

13
7·

3 
10

27
.6

 
16

4.
3 

10
5.

5 
94

.2
 

12
1.

7 
34

.9
 

68
.5

 
30

.4
 

36
.8

 

27
20

·7
 

31
32

.8
 

52
3 

14
3 

52
4 

26
8 

19
70

 

40
72

.7
 

12
98

.2
 

78
1.

4 

90
3.

8 
37

4.
8 

11
7.

0 
67

8.
9 

71
.0

 
66

.6
 

47
.5

 

30
41

.2
 

57
7 

73
0 

19
71

 

93
7.

3 
36

69
.6

 
94

8.
3 

60
3.

7 
55

9.
4 

22
1.

2 

65
.5

 
43

8.
5 

40
.8

 

50
.6

 

29
28

.0
 

70
9 

17
8 

~
-

, 

19
72

 i
 

I-
' 

\.
D

 
--

l S
 

\..
N

 
.p

.. 
I-

' 



- 32 -

Table 4.11. Prognosis of catch in 1974 at various levels of juvenile 
and adult fishing mortalities (thousand ton units). 

Adults F juvenile (1 ringers) 

0.0 0.1 f 0.2 0.3 0.4 0.5 0.6 

0.1 47.4 61.8 74.7 86.4 97.1 106.7 115.5 

0.2 90.2 104.6 117.5 129.2 139.9 149.5 158.:3 

0.3 129.3 . 143.7 156.6 168.3 179.0 188.6 197.4 

0.4 163.8 178.2 191.1 202.8 213.5 223.1 231.9 

0.5 196.1 210.5 223.4 235.1 245.8 255.4 264.2 

0.6 224.8 239.2 252.1 263.8 274.5 284.1 292.9 

0.7 251.3 265.7 278.6 290.3 301.0 310.6 3#19.4 

0.8 274.8 289.2 302.1 313.8 324.5 334.1 342.9 

0.9 297.7 312.1 325.0 336.7 347.4 357.0 365.8 

1.0 316.0 330.4 343.3 355.0 365.7 375.3 384.1 
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