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Introduction 

It has been stated by several "\lOrkers (Broch 1909, Bjerkan 1917, 

JohWl.sen 1924, Krefft 1954, Raraldsvik 1966) that the north-eastern 

:i:Jorth Sea is a nixing area fer spring and autur.m-spa1:'lTnin.g groups of 

h.erring. 

Early in this century spring-spawn.ers dOlJlinated the catches fron 

this part of the North Gea during spring, sru:)Iaer aJ.1.d autw:m (Bjerkan. 

1917). In recent years, ho"",ever, the autW:lll.-spa;;il"ling cOLlponent has been 

dOl:1inant alL.1cst throughout t~1.e year, and spri11.g-spa,mers have bee:.1. in 

majority only during the short season from late July to early SepteJ:1ber 

(Haraldsvik'1966) • 

The spril1.G-spm..JTlin.g group :L"'1. the n.orthern lJortil Sea is suggested 

to be a mixture of several stocks of Atlante-Scandim1. herring, such as 

Shetlan.d spring-spal,mers (Uoocl 1936), Vikin.g Ba::ik spring-spavmers 

( 
. , 

RUP~l.str0m 1941), Skagerak spring-spa;;vners (Anclerss',m 1949) and the 

Norwegicw.l. spring-spawning stock. The occurence of NorvJegian spring

spawners has been denonstrated by Dorpliologicul characters (Broch 1909, 

Hjort and Lea 1911, Bjerkan 1917) and tugging experioents (Aasen 1953). 

SL"lce 1960, l ... hen th.e Norvregian spring-spavmin.g stoel:: shifted spaw-

ning grounds to the north ef Stad, herring Dl. prespa~ming condition 

have arrived at the west coast of southern ITor~.Tay in JaJ1Ua1.jT, spawned 

in inshore wa tor in Harch fu""'ld April, ful.Q disappeared again in llay. 

According to longth, age, and scale type these ~1.erri:;'1.g diffe:r.o.ct frcm 

herring at the spavT-''lL""1.g grou1"1.ds further north, and it has been suggested 

that the southern herring origi:aa te frem the North Sea. 

Recent Hor""legian. lTorth Sea herring investigations have been in 

progress since 1961 and the results relutliLg to the auturn-spa1~1.erS 

have been dealt I,d t~1. elsewhere (:Haraldsvil:: 1966). 
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The object of this report is to subnit data on the spring-spa.v.ning 

group of herring in the north-eastern part of th.e IT,)rth Sea. In parti

cular an <l tte;;::;pt is nade to aSccrtai.ll. the degree of adnixture in t:~!.ese 

waters of the two stocks of spring-spawning herr-ii71g "'Ihich occur along 

the coast of IJor"llvay. 

Ha terial a..1'ld nethocls 

The material vJaS collectod froLl Septer.:lber 1961 to r·:Iay 1963 an.cl 

consists of 23 saLlples, conprish""lg a total of 3.825 speci:o.ens. J:,lost of 

the naterial origi:aate fron co:or.1ercial catches, but 6 saLlples were col

lected onboard research vessels. 

Otolith characters (Parrish ffiLd Sharnan 1953) were used to separate 

sprL1'lg-spavming herring froD autllitln-Spa~w.ners, ffiLd this procedure left 

956 specinens of spring-spawners to be studied. 

Saopling localities, gears, and the proportion of spring- lliLd 

aut"U.Ll:."'J.-spawners it""l the sawples are given in Table 1. 

The saoples of the spri...'1.g-spawning stock on the vlest coast of sou

thern LJorvlUY (conprising 400 specimens) ·\"J·ere collected to the "lGst and 

south of Bergen during l·::arch an.d April 1962 and 1963. 

For conparison of growth 4 sanples w·ere also secured frow. east 

Icelandic ·waters during July CLn.d August 1962. The oenbers of the Nor-

1-vegian spring-spmv:n.ing stock in. these samples, totalling 239 speciDens, 

,-[ere separated froQ the Icelandic spring lli""ld S1.1DrJer-Spa1rning herring 

by scale characters. 

All the herring ,.,rere exaEli.J.""led ns to age and staGe of r.1aturi ty, 

whereas nuwber of vertebrae ,first growth zone measurewent on otoliths 

and 1
1

, 12 and 13 lengths w·ere determined for part of the naterial. 

Both scales and otoliths were usec for age deteroinations. 

However, secondary rings withL""l the sur~ner growth zones~ trruLsparency 

of otoliths, regeneration of scales -'- . somevlmes cOElplicatecl the deter-

sinations or nade the readuLgs impossible. In the saQples from trawl 

and drift-net, several specioens also had lost all suitable scales. 

Therefore, ages could only be cleterr.lin.ed for 55 per cent of all speci

hlens by the scales lliLd for 85 per cent by the otoliths. Considering 

the tvlO Llethods, however, positive age deteroinations were achieved 

for about 90 per cent of the material. 

Stages of maturity were deterDllLed accordL""lg to the maturity scale 

recornnended by the ICES Herring Cor;cil:l1i ttee in 1962 (Anon 1963). 

The first grow·th zone in otoli ths vIas Deasured frow the centre of 

the opaque nucleus to the distal edge of the first winter-rD~g1 along 

an axis to the post-rostruo. 

The growth of the herring have been cletermined according to back

calculations from scales, a..~d the Elodified growth formula by Lea (Lea 

1938) has been applied. 
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The sauplos from the north-eastern North Sea have been grouped 

into l.t J.:lonthly periods, an.a the age cOi:i1posi tiOJ:1S are illustrated :in 

Figure 1. Taken as a whole the ages rn..."'1.ged from 1 to 12 years, but 

with a strong dOLlinfu"lCe of the YOlliLger year-classes. The 1959 year-class 

was doninan t in 1961 o.D.d 1962. In 1963 t 11.0l'leVer, i. t 1vaS replacec. by the 

1961 year-class. The reduction cf the 1959 year-cluss in 1-.Tinter/spring 

1963 may either be due to .m1. emigration or a high abundance of the 1961 

year-class. The latter explanation seeL1S I~lore reasonable since the 1961 

year-class proved to strong in the north-eastern :North Sea in both 1964-

and 1965 (Haraldsvik in press). 

In Figure 2 is ShOVd the age composition of pooled sCluplos collected 

in 1962 north an.a south of latitude 590
fT. FrOLl these diagrans it appears 

that the 1 rul.a 2-year old herring "t'lere r.:losi; abundo.,'1.t in the southern 

area. This cay indicate tI-::at the spring-spavming group of' herring in the 

north-eastern North Seu is recruited from tne south. 

The age cOQPositions for the spring-spu"mers at the west coast of 

southern Nor'!lay are shoirm in FiGllre J. It appeurs thu t the 1958 lli"ld 

1960 year-clusses were uore abundant in 1962 a..""lG. 1963 respectively, thlli"l 

a:c:.:ng tl','-Q sprin.g-spavlners in the north-eastern Horth Sea. 

The r'ToT'Vlegian spring-sp::.y .. mll"lG stock lrlaS in the years 1961 m"ld 1962 

dominuted by the 1950 year-class, which contributed about 60 per cent. 

The 1958 and 1959 year-classes were represented by less thfu~ 1 per cent 

during the same years (DevoId and 0stvedt 1963, 196L~). 

The uge coupositions therefore do not indicate any evident connec

tion between the sprL~g-spavming group of herring in the north~eastern 

,North Sea a.~d the h·,ro spring-spawning stocks along the coast of }\forway. 

Vertebrae 

The vertebrae counts have traditionally been used to identify 

different herrL"lg stocks. The frequency distributions of the vertebrae 

count in the samples froD the north-eastern North Sea are given in 

Table 2. The meru~ vertebrae counts ranged f'rOQ 56.90 to 57.32, but no 

trend in space or tine was observed. j~l. lli~alysis cf variance showed 

that tne differences of vertebrae counts within samples were insignifi

cant conpared -..Jith the differences among means of samplos (F= 1.076, 

p < 0.05). It nay therefore bo concluded that t:1.e samples are draw:n from 

the sane stock or L!ixture of stocks. lIowever, it is then presupposed that 

a real difference in vertebrae nur,lber occur between the various spring

spm'lning stocks. In Table 3) the vertebrae frequency distribution of the 

spring-spm'llIling group frOG the :North Sea is compared with those of the 
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IJor-';'logian spril1.g-spai·minc stock and the spril1.g-spa\V11.erS at tne west coast 

of southern 1Jorlrlay. The sie-,nific<:!.nces of the c.ifferences in Elea"! verte-

brae count have been tpstAc'_., I.=;]..."t,..;"..-,;::: t-- 1 58" (ro 1/ ,,'r. 2)'...... .}...-....... - ........ v ~~~ • 0 ~ ... ..-'. ..... P " v.... De v",{fleel'1 l,...li.e 

sprir..g-spavmers frcu the lJorth Sea and the lTorl'Jogian spril1.g-spmming 

stock, al1.c. t= 2.931 (p(O.01) betvleen the spring-s:;?mmers :from the North 

Sea a..'1.d those froL.1 the 1\Test coast of southern Norway. It should, however, 

be noted that the result of this test is m~reliable. 

Different year-classes are doninating in the different groups of 

herring considered, and further, the cean vertebrae count of the spring

spm.m.ers frOl:l the west coast of southern Norv,ruy is based upon only three 

sanples in which the mean CO~UltS varied considerably (57.31, 57.20, 57.09). 

vlood (1936) found mean. vertebrae counts ranging froa 57.01 to 57.08 

in. spring-spavmers froI:J. Shetla..">}.cl ~\l-aters, fu"1.cl Rum:lstre;r:'1 (1941) got r:.1ean 

values varying betv·.reen 56.98 and 57.05 in spavmi.!."1.g and spent herring 

during April on the Viking Ba.."1.k. The in.vestigation on vertebrae nUL1ber 

- gives thus gooG. conformity beh-reen the spring-spmm.:Ll.€; group in present 

material and the spring-spavmilJ.g stocks in the northern North but 

clue to the t-test Wl.G. unreliable data &"1. adr.lixture of the t~vo spring-

spawning stocks from the coast of Nor1<'my ca...J.not be excluded by this 

character. 

The s2twples from the llcrth-eastern North Sea have been collected 

throughout the year and the percentage maturity composition, as show:n itl. 

Fii:>l1re ~., nay therefore give a rougl"l picture of the "la turing cycle fer 

the spring-spavming herring llL this area. The low percentage of herring 

in spavlning condition ( Q few specihl.ens in sanplo IT 0.8) fu"'1.l1 the 10,11 

ablL'1.da:n.ce of spring-spa1"Jl1.ers in the samples froE1 the end of Harch in 

1962 aJ.1.d 1963 (Table 1) may indicate that the spawning grounds are si tu-

ated outside the north-eastern North Sea. 

Spent herring (stage VII) w-ere recorded i.t1. the sam.ples fror;l the end 

c!f x:larch and the beginning of Flay. A duration of three l'leeks of this 

maturity stage (Jru~obsson 1962) should indicate a spawning season during 

March aI1.d April. Recovering spent herring ,'!ere in doui11.w1.ce fror..l the end 

of Harch to -the first half of August. 

Stage III occurred in 1~10St of the samples, but v.ere dornin2..11.t from Die. 

August to the beginning of October. The stages IV al1.d V lv-ere found fror.} 

the end of AUgl:lSt to the begilli""ling of l::.r.arch, but had their maxima before 

and after the turn of the year respectively. 

It LIUSt, however, be Gri1phasized that the nUr:1ber of sanples and the 

nUI:rrber of specimens ,vi thi.J.1. several of the samples are few and one r.J.ust 

therefore be very careful in generalizing fron the present data. 

The Norv-.regian spring-spavm.ing stock and the spring-spavm.ers at the 

ivest coast of southern Norway had in the years 1962-63 their spa1ming 
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season from the end of February to the end of Harch and froD. mid Earch 

to mid April respectively, ru~d were thus llLside the rlli~ge of the spawning 

season for the spring-spavn~inG group of herring in north-eastel~ Nurth 

Sea. 

The Da turi..."1.g cycles of the two spcn'JIling stocks at the coast of 

Norway are u.,."1.lU'101Vl1.. HOvJever, investigations in Icelandic waters eluring 

surll:aer suggest that the herr.ing of the Hor1'legia.11. spring-spmv:nil1.g stock 

pass over froG stage VIII to III already L"1. the first half of July 

(0stvedt 1962), i.e. about one month earlier than indicated for the 

spril1.g-spa.·ming group in the north-eastern nort::.~ Sea. 

Beside six herring, which belonged to the northern type of the 

Norvlegian sprin.g-spavilling stock, it 'was iLlpossible tu differentiate the 

winter-rings on the scales of the spring-spavming herring L~ north-

eastern North Sea into flcoastal ll : lIoceanic" fu1.G ilspa'"lningll rings 

(RunnstrOl:l 1936). TI'le age at first spawning has been based upon the 

hAa turi ty conposi tions by age in the sampl'3s collected during the period 

JClJ.1.uary to July. iierri:a.g in stage III in this period are classified as 

uncertain, i. e. they may be immature aad do not spa"lrm. before the next 

season, or herring in stage III at the beglnnll1.C; of' the period Day 

reach E.la turi ty and further, i"lerring in stage III at the end of the 

period Eay have spcnmed 3.J..1.C:' already recovered their gonads. The percen

tage compositions of virgin (stage I al'lG. II), uncertait"J. (stage III) 

ffiLd spawned herring (stages IV-VIII) in each age group are presented 

It will be seen that a fe1 .. herring already spawn at an 

age of two years, but the najority, about 77 per cent, 1vere spawning 

at an age of three. Only about 2 per cent were il~ature amongst the 

four year-old herrL~g. 

The Norwegian spring-spa"mL."'1.g stock Day attain maturity at an age 

between three a.."1.d nine years. i{ovJever, in the years 1962 and 1963 the 

three year-old spa.rilers were scanty represented on the spawning groun.as. 

The herring at the ~vest coast of southern Nor~;ray were, on the other 

hand, :L.l. the Sal::1e years dOf.J.ina ted by three year-oIds, which were all in 

spamLing condition. 

The six herring, belonging to the northern type of the NorvJegian 

spring-spavming stock, had typical otoli ths \;rhicn 1;rere easily picked out. 

These otoliths had thin, si1.arp !'-'inter-rings and a growth pattern r:.luch 

siLlilar to that on the scales. Besides these six herring-, it 1vas irilpossi-

ble to recognize other otolith types aDongst the spring-spawning group 

of :"1.erring sampled in the north-eastern North Sea. The li1ajor part of the 

otoliths had relatively large first and second growth zones and Hsoft" 

first a.~d second winter-rings. 
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The ranges and Lleans of the first growth zone L1eaSUreme11.ts are 

presented in Table 4. It appears that the ranges and welli"1.S were of 

the sage order in the samples frOLl 1961 fu~d 1962. The high values obtauL

ed in 1963 can be explained by grov;rth differences between year-classes. 

As stated before the 1960 year-class was dOIJ.ina..""lt in. the samples froQ 

1963, while the 1959 year-class l..ras the most promi.l1.ent in both 1961 fu'Ld 

1962. Considerinc the total r.Jaterial the first G"row·th zone neaSUreL""1ents 

rw""lged fron 13 to 29 lli1.its (one ill1.it= 0.0409 L1m), and had a Dean value 

of 22.90 units (standard error= ~O.153). 

The values of first gr01rlth zone E1easurewents were less thfu"1. those 

recorded for the auturrm-spavn~ing group of herring L""l the sane area 

(Iiaraldsvik 1966). These differences are probably connected to the diffe

rences in age at foruation of the first ·winter-ring. Henbers of the spring

spawning group lay dm1U'l a vlinter-ring during their first j,eJinter of life, 

"'lhile the autuTIL.""l-Spa1cJ:ling group of herring do not :form vlinter-rings 

before the second winter. 

In Figure 6 is shoe-m the percentage freque:J.cy distributions of 

first growth zone measuremonts for the spring-sp;:nm.i.."1.g group of herring 

in nurth-eastern Horth 3en, the Nur"i;Tegia....1'l spring-spaw:n.ing stock and the 

spring-spavmers at the west coast ()f southern Horway. The 1959 year-class 

is douL."1.ating i...'1. the stocks considered. This cOr:1parisoi1. shows good con-

formity betlileen the spring-spaWl"lerS i:a. north-eastern Horth :Jea and those 

at the v;rest C08.St of southern Norway. It is suggested that the size of 

the first growth zone is linked to the food supply during the first 

year, lli1.d the good conformity :L1. this l~leaSUrelL!en t r.ilay therefore indicate 

tl tthe . .... to t -J t' S d t" t t' :la Sprll1.g-spa,·mJJ1g herr:U1.g 1n nor n-eas ern Lor n ea an 11.<)se a ne 

west coast of southern }Jor';vay have the same feeGing grollll.cls eluring their 

first year of life. 

Gro1.vth 

The grovrch of the herring is one of the r;iain characters used to 

distinguish bet'weeIl various herring stocks. Lea (1910,1938) has shown 

that the relation between scale length lli1.Q total leu6th of the herring 

is approximately linear. The 11 distributions of the 1959 year-class 

of the spring-spa1'Vuing group of herring froLl north-eastern North Sea, 

the ITorvlegiffi'1. spring-s:;.::;m,r.::ling stock (S-type) and the spring-spa1;'lllers 

at the west coast of southern r-Torvlay are given in Figure 7. 

The r;1ean 1
1

, l2 and 13 values for the sane stocks are presented in Table 

5. From these d.ata it appears that the growth of the 3-typed herring 

cf the Horwegian sprD1.g-spav,ming stuck deviatec. considerably frol:l the 

c;r01iJth of the tvlO other stocks. Tlw 11 distributio:::l lli"1.d tl1.e mean values 

of 1
1

, l2 fu1.G 13 for the spri:i1.g-spawners in north-eastern North Sea 

were slightly lev-ler tha..""l these for the spring-spavmers at west coast 

of southern Hor;-,rny4. It should. be noted that the herril1.g from the 1;vest 

coast of southern Norway ,'rere caught by net vJi th a large Llesh-size 

(1",inter herring net), and the selectivety of the net ,.my probably affect 

fuJ. overestimation of the I;:!eru"l 1
1

, 12 and 1J values for this stock. 
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Taking this into consideration and assuning that th~ grovlth rate of the 

fis:1. is related to the feeding, it seews likely to postulate that the 

spril1.g-spaiimed herl:"ing in t~'le north-eastern Horth Sea rul.d these at the 

l;Test coast of southern Horway have in21.abited the sar.1e feeding grounds 

during the first,second and third year. 
/ 

Concludi:n.g renlarlcs 
------------~-----

T;:l an attempt to outline the connoction between the spring-spmv.ning 

group of herring in the 11.ortll-eastern North Sea ru"J.c~ the tiivo spring

spa11ll1.ing stocks at t::.1.e coast of Nor,1Tay, i.e. the ITor'l·regia11. spring

spaiiming stock and the spring-spawners at the v,rest coast of southern 

HOrl-lay, sor,Je biological charactors for these groups of herring have 

been compared. 

Due to the plasticity ef these characters it is impossible to idel'l-

tify the individual fish, but ceuparing several characters and large 

saoples this I.1ethod may, hOvlever, provide valuable inforrlations in this 

identification work. 

The age cO!:lposi tion, age at first spawning, scale type, grovvth 

characteristics, such as ot01ith zone neasurenents and mean 1 1 , 12 ai'ld 

13 values for the spring-spa:n1.ing group of herring ~l. the north-eastern 

North Sea deviated consicerably from those obtained for the NOT'>1Tegiaa 

spring-spawniL"Lg stock. It is t:tlerefore concluded that the OCCUTence 

of herring fro];;l this stock was negligible i:;.1. the north-eastern North Sea 

during the years 1961-63. This is DL contrary to earlier D"J.vestigations 

by Broch (1909),Hjort an.d Lea (1911) lli1.Cl.. Bjerkan (1917), who found a 

doninance of the :Norwegian spring-spavming stock w·ithin the spring

spa~~~ing group of herring in this area. The lacking of oeobers of the 

l\forvmgia.."'1. spring'-spavming stock in the north-eastern North Sea in recent 

years may be explained by the change of spavming grow1.ds for this stock 

(DevoId 1963). The spmming grounds have since 1960 been situated off 

Mere and it is therefore reasonable to aSSllrae that the migration route 

to and from the foecTILG area in the IJorwegian Sea L~ recent years wil~ 

be north of the North Sea. 

UI1.en cOBparing tho spring-spavl:."li:i1.g group of herring in the north-

eastern :rTorth Sea and the spring-spawners at the west coast of soutl:;.orn 

I-JoTvlay, good agreement was fOUl"ld irt age at first spa;;·min§;, scale type, 

ru1.d growth rate during first, second lli1.d tllird year of life. 

These chcxacters are susceptible to errVirOlli.1ental influence, and the 

good conforDity nay argue for that the herring have the sane feeding 

and overl'Jinterinc areas during th.0 three first year of life. 

TI"lese characters deviate fron those of herring i:ll1.ich have their nursory 

rul.d adolescent stages in coastal waters (Runnstr0D 1936), and it is 

therefore suggested that the spring-spawners at the west coast of 

southern l'Torvlay have spent their three first years in the North Sea. 
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The spring-spawning stock at tue west coast of southern lTorway 

differ from the spring-spawning stocks in the northern North Sea by 

being spawni..."J.g in inshore ';'laters of relative lov[ salinity a..'1.G teDpera

ture, having different abur4d~~ce of year-classes and probably also a 

higher nean vertebrae C01L.'1. t. Outside the spa1:ming season the various 

spring-spmrll1.ing stocks probably nix freely in the north-easter:n. North 

Sea. The low· total mea<i. vertebrae cont, and the 10,·: abUi'1.da....'1.ce of the 

1960 year-class among the spring-spaltJl1.ing group cf herring in the north-

eastern Earth Sea may, ho·wever, indicate ti1.at t:;:le spring-spatv-:n.ers from 

the .vest coast of southern I·br1-m.y only constitute a uiuor part Cif the 

herring in this area. 
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Table 2. Frequency distribution of vertebrae of spring spavmers 

frO:E.1 north-eastern north ~fea, 1961-63. 

Sample Vertebral count ! , 
nu.."::1ber Date 1 - (} 

55 5 f 57 58 59 /;> 
, .... .L X 

I \,) Qv I 
t 

1 11/9-61 J 5 2 10 0.1000 0.5444 
2 24/9-61 3 1.; , 1 1 9 0.0000 1.0000 
3 16/10-61 - 1 16 5 22 0.1818 0.2511 
4 19/12-61 - u~ 17 6 27 O.97U,.1 0.3789 
5 19/12-61 - 1 23 13 37 0.3243 0.2808 
/ 19/1 -62 4 34 7 46 0.1087 0 1 0.3213 
7 20/1 -62 - 15 32 13 1 61 0.0000 0.5333 
,-, 

1/3 -62 1 13 53 11 2 35 0.0588 0.4·846 0 

9 2 L}/3 -62 - 1 7 1 9 0.0000 0.2500 
10 6/5 -62 - 2 16 4 22 0.0909 0.2771 
11 7/5 -62 5 13 

,.., 
25 0.0800 0.4933 I 

12 22/5 -62 - 2 10 3 15 0.0667 0.3524 
13 7/6 -62 - L;. 12 6 22 0.0909 o.~.675 
14 27/7 -62 20 63 21 1 105 0.0286 O.l.~319 
15 28/8 -62 - 10 i.J.9 23 82 0.1585 0.3820 
16 3/9 -62 1 21 92 Li·l 1 156 0.134·6 0.1.:·656 
17 25/9 -62 - 2 14 2 18 0.0000 0.2353 
18 9/10-62 - 11 l.}4 12 1 68 O. o4l.} 1 o .1.~01 0 

19 20/11-62 - .5 17 1 L} 1 37 0.2973 0.5480 
20 22/1 -63 - 1 1 23 1 1 1 L}6 0.0435 0 0 5753 
21 20/2 -63 - L;. 2L~ 3 31 0.0323 0,,2323 
22 23/3 -63 - 2 2 2 6 0.0000 0.8000 
23 3/5 -63 - 9 2 1 1 0.1818 0.1036 

Total 2 1 Ll-9 579 210 0-
./ 1 950 0.0821 o. L~274 

Table 3~ Vertebrae frequency distributions of the Norvvegian spring 
spa'irJ11.i.ti.g stock, spring spawners fron S~J of Norway and the 
spring spa'iJ11.ing group in north-eastern North Sea. 

·Vertebral COlli""""lt T 
55 c;.r -'7 58 59 60 I - (} Categories ~o I 11. ~r 

-" 
.n. 

N orwegi8.J.l. sprin.g 
spa1'ming stock, 1962 65 308 120 4 110 L~98 0.1325 0.1434 

Spring spa-.;mers, 
SW coast of Horvray, 35 176 81 7 299 0.2007 0.2079 
1962 and 1963 

Spring spav-mers 2 149 579 210 9 1 950 0.0821 o .l.,t27h 
North Sea, 1962 

-x= average deviation frol:l "working mean", 57 vertebrae. 
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Table 4. Ranges and Deans of first gro'\;vth zone !i1easurements on 

otoliths for the spring spavJUing group of herring in 

north-eastern Horth Sea ( 1 unit= 0.04091:1p). 

SaLlple 
number Date RanGe l'iefu"'1. n 

1 11/9-61 18-25 23.2 10 
2 24/9-61 22-26 23.7 7 
3 16/10-61 1 L~-28 23.2 19 
4 19/12-61 15-26 22.1 22 
5 19/12-61 13-25 22.2 31 

Su."TI 1961 13-28 22.6 89 
6 19/1 -62 15-26 22.2 45 
7 20/1 -62 18-27 22.6 60 
8 1/3 -62 17-29 23.3 83 
9 2L:/3 -62 20-25 23.4 9 

10 6/5 -62 14-27 22.4 21 
11 7/5 -62 21-27 23.9 23 
12 22/5 -62 19-25 22.2 15 
13 7/6 -62 18-26 23.1 23 
14 2'7/'7 -62 15-28 22.4 99 
15 28/8 -62 15-27 22.9 78 
16 3/9 -62 15-27 22.8 138 
17 25/9 -62 20-26 23.1 17 
13 9/10-62 1l!--27 22.7 51 
19 28/11-62 20-27 23.8 28 

:::;un 1962 1 L:--29 22.8 690 

20 22/1 -63 22-29 24.9 35 
21 20/2 -63 20-27 23.2 2L.'-
22 23/3 -63 22-26 23.3 6 
23 3/5 -63 21-24 22~7 1 1 

Sum 1963 20-29 23.9 76 

Grand total 13-29 22.9 855 

Table 5. Ilean 1 1 , 12 and 13 values of three year-old (1959 
year-class) herring of the spring spavI'n.ing group :L.l. 

:north-eastern :North Sea, the spring spairmers 0::.'1 vlest 

coast of southern norway and the Uorvlegial'l spring 

spa--vming stocl~. 

I - I r I J I Categories 11 n l2 1"1 
.,. 

~ 
..l..3 

Spring spawners 13.00 135 22.89 135 27.68 88 
!',TE North Sea 

Spring spawners 13.60 98 23.40 96 28.66+) 98 SH coast of J:Torway 

Norwegian spring 
spa"\vnin.g stock(S-type) 9.85 152 16 • 9L~ 152 24.07 152 

+) total r;lean length. of three year~olds in April. 
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