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Introduction. 

The follo\virlg paper deals with the results of some research carried. 
out on young haddock from ~lortherit Norway and the Barents Sea. 

I am greatly indebted to Director Gunnar Rollefse~~. ancl Fishery 
Coilsule~lt Gunnar Dannevig for their kind advice ancl help. 

I n  the 1lort11 the haddock is clistril~utecl fro111 Spitsbergen ancl the 
Barerzts Sea, along the Norwegian coast to the North Sea, the Paroes 
and Iceland. The populatiorzs and spanrni~lg areas of the haddock i ~ z  
the North Sea, the Faroes and Iceland have been thoroughly investigated 
11y Scottish and Icelanclic biologists, svhereas little is known of the life 
history of the Norwegian ar1c1 Barents Sea haddock. That these areas 
are populated by  perhaps the largest l~aclclock stocks in European waters, 
is revealed by the fact that the total yearly catch of l~acldock from tht. 
Bear Island, the Barer~ts Sea ancl the Xorwegian Sea d t l r i ~ ~ g  the years 
before the last war, exceeded that of the North Sea, and a m o u ~ ~ t e d  to 
about 40 % of the total European catch of haddock. 

Of primary importance is the question whether the haddock in these 
rlortheril areas constitute one 01- several main populations. I t  is felt 
that  sorne of the results arrived a t  in the ir~vestigations of yotlilg haclclock 
~l~e~ztionecl below rnay throw sorne light on this question. 

Material. 

The In~~est igat ion of hacldock in Norwegian waters was begun III 

1948 a t  The Iilstitute of ;lIanne Research, Rerge~l by the author. S t a ~  tl11g 
wit11 an investigation of the methods of age and growth deterininat~on 
of haddock, (the results of nhich will be publishecl later), i t  was natnral 
a t  fii-st to  concentrate on young hacldock of the 0-, I-, and 11-groups. 
Samples of these age-groups coulct easily be obtained from prawntra\\ 1- 
catches all along the coast of ~lorthern Norway. 



The localities fro111 which the samples referred to in this paper have 
been take11 are plotted in fig. I. The material from thc Branclsfjord at  
G4" X col1sists of 20 sa~llples taken at  ali~iost regular intervals bj. Mr. 
El-ling Sdreng froin his prammtrawl-catches cluuing the period September 
1948 to August 1C)51. for the purpose of the above mentioned inr-estiga- 
tion. The samples from the other localities, have been collectecl during 
cruises wit11 the research vessels " Johan Hlort" and I ( ( ; .  0. Sal-s". 

Vertebrae Counts. 
In  some of tlie saillples the number of rertebrae were countecl. In 

tlie cases where the oiiginal saillples Tvere too numelous, subsamples ot 
about 120 \ ~ e r c  selectecl for co~ulting, care being talten that the sub- 
samples hacl about the same pattern of leligth fl-ecluencj- distribution 
as the origi~lal sa~l~ples.  Where possible, the yearclasses have been kept 
separate, the otolitlis having been usecl to cleteri~liile the age. 

111 analysillg the results the artalysis of variance has been used (Boll- 
111cr & Ted111 1q40). In the tables, the following abbreviations hare 
been applied. 

S: number of fish, 
V : averagc llurnber oi \~ertehrae, 
1 .  : degrees of freeclom, 
S.S. : sum of squares, 
1I.S.. mean square, 
. cluotient between the greater and smaller mean squares. 
Table 1 shows the frequency distribution and the average iluinber 

of vertebrae in 16 samples of the 1948 yearclass. The nlea11 squarr. 
betveen the sanlples is less than the llleall square nithin. The value of 
P is greater than 0,2, i.e. the d~fferences between the sa~nples are not 
significa~lt. 

111 table 2 the vertebrae  lumbers i11 4 samples of the 1950-yearclass 
a1 c listed. The value of P sho~vs that the differences between these samples 
are significant. If, hon-ever, the sample froill 01la (the southernn~ost 
locality at  abt. 62" N) is liept out of the calculatio~ls, the z12 for the re- 
~naining 3 samples gires a I' value which strong137 approaches 0,05, the 
figure \~h ich  is usually considered the limit between significant ancl 11011- 
significant values. 

Soilic observations on the vertebrae coullt of J-oung haclclock taken 
a t  the Institute of Marine Research, Bergea, previous to this investi- 
gatloll, werc also available. This material cannot be separatecl in srear- 



slio\\.ing the 1or:;tliiies fro111 \vllicll the sa~nples  have l ~ e e n  ialien, 
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Table I . Nufqzber o j  c e ~ ~ l e b m s  of 194S.~ic(ri.gi. oi+ 

Locality . Date 1 51 5 2  3 54 5 56 7 I I 1 . 

Eranclsfjord . . . . . . . . . . .  219 +9/104S 
Morstlalsfjovd . . . . . . . . . . . . .  2519 4 8  
Ofotfjorcl . . . . . . . . . . . . . . . . .  10/11 )) 

Ulsfjord . . . . . . . . . . . . . . . . . .  16/10 )j 

I<v;enangen . . . . . . . . . . . . . . .  19/10 e 
Porsallgerfjord . . . . . . . . . . . .  23/10 u 
hnclfjord . . . . . . . . . . . . . . . . .  3/11 u 
Bralldsfjorcl . . . . . . . . . . . . . . .  24110-49 
Ulsfjord . . . . . . . . . . . . . . . . . .  10/10 1) 

I<v;enangen . . . . . . . . . . . . . . .  13/10 R 

Eiclsfjorcl . . . . . . . . . . . . . . . . .  2819 s 
A~tclfjorcl . . . . . . . . . . . . . . . . .  27/10 )j 

Porsa~lgerfjorcl . . . . . . . . . . . .  I 811.0 n 
Brandsfjord . . . . . . . . . . . . . . .  2712 -50 
Tor Iversen bank . . . . . . . . .  2714 )) 

Porsa~lgerfjortl . . . . . . . . . . . .  315 

Total: 11899 1 53. 96 
S.S. D.f. ib1.S. 

Between samples . . . . . . . . . .  6. 72 15 0. 4450 
1T'itllin samples . . . . . . . . . . .  996. 99 1883 0. 5294 

-411 4 samples: 
S.S. D.f. M.S .  

Between samples . . . . . .  8, 62 3 2, 87 
W7ithin samples . . . . . . .  172. 35 347 0. 49 

Table 2 . 1V2!112bei. of z~e~tebi. N C  of 1 9 5 0 . ~ ~ e n ~ g ~ o l ! $  . 

Locality 1 Date 1 52 1 53 1 54 1 55 1 56 1 57 1 N 1 

Ona omitted: 
S.S. D.f. 11.5 

Between sa~nples . . . . . .  3. 49 2 1. 75 
Wit11111 samples . . . . . . .  145. 27 290 0. 51 

Total: 1 351 1 54. 05 

81 
11.9 

VLigsfjord . . . . . . . . . . . . .  
Ulsfjord . . . . . . . . . . . . . .  
Erarrclsfjord . . . . . . . . . . .  
011a . . . . . . . . . . . . . . . . . .  

54. 16 
54. 19 

9 3 9 0  53. 
5 8 7 8  53. 

G/10-50 
2219 a 
27/9+1.0/11 
24/10-50 

1 . 

2 

19 
30 
20 

5 

5 
6 

14 
19 
24 
14 

42 
64 
49 
37 



classes, but judging by the length-frec~ucilcies of the samples, they con- 
sist of the 0-gr-otrp, or the I-group, or a mixture of these. Table 3 shows 
the s-ertebrae-counts in these 14 sarlilples, and the result of the arialysis 
of \.ariance. The differences between the samples are not significartt. 

The savnples in table 3 have as a n~hole soilzen-hat higher average 
nurtlbers of vertebrae than the samples in table 1. This suggests that 
the number of vertebrae rnay vary fi-oin one yearclass to another. But 
as the working up of the whole inaterial has been somc\vhat hcterogenous, 
and as it is irnpossiblc to separate the inaterial in table 3 in gearclasses, 
there is 110 basis for a f ~ ~ r t h e r  discussio~l on that cluestion. The two 
tables 1 and 3 consist of samples from the same main area, and within 
each of them there are no significant differences. 

rlpparentIy there are no significant geographical variations in the 
number of vertebrae of haddock in the ~vhole area from the Brailclsfjord 

Table 3. Nrr~i lbe~ ,  oj  vc,riebrae of 3,0~17lg I ~ ~ l d d o ~ l i  j1'0112 ,\.o~,l/~r~~z. l\Toi'~on?~. (P~,ev io f l s  
obsei~z~atio?zs). 

- - 
Localitj- I Date 1 52 1 53 1 54 1 55 1 56 1 57 X 1 \*  

northwards. Further material is needecl to ascertain xvhether the haddock 
farther- south of the Nor~vegian coast really have a lower number of 
vertebrae as indicated by the single sample fro111 Ona. 

Laulisi~nclet . . . . . . . . . . .  
Anilnrja . . . . . . . . . . . . . .  

1 2/9-35 
2119 1, 

41 
40 

151 
13s 

Laliseljorcl . . . . . . . . . . . .  
I<v;r.nangen . . . . . . . . . .  
\Tagsij~~rd . . . . . . . . . . . . .  
Tiv:cnangen . . . . . . . . . .  
1iv:rnangen . . . . . . . . . .  
Alorsd:ilsfjo~-cl . . . . . . . . .  

1 

1 

6 
3 

20 
23 

5 4 , l i  
54,12 

21/9-36 
2919 i) 

3/10 H 

27/8-37 
2718 0 

4/9-46 

88 
75 

Xncln~-ja . . . . . . . . . . . . . .  
Balsfjord . . . . . . . . . . . . .  
Ulsfjorcl . . . . . . . . . . . . . .  
Lauksu~lclet . . . . . . . . . . .  
1ivrr.nangen . . . . . . . . . .  
Andfjord . . . . . . . . . . . . .  

34 
24 
1.2 

Total: 11913 1 54,10 

S.S. D.f. 31,s. 

Bet\\-een sa~nples . . . . . .  11,33 13 0,8738 
M7itliill samples . . . . . . .  965,37 1899 0,.5072 

104 
72 
54 

54,l.g 
54.,24. 
54,1.7 
53,53 
54,13 
54,08 

1619 1) 175 
17/9 1) 160 
2719 s 161 
2319 s 
24-19 u 
14/10 s 

42 
30 
26 

1 
3 

3 
1 
.?I 

29 
SO 

189 
130 
97 

54,01 
54,02 
54,25 

59 
6.1. 

3 4 1 1 9  

21 
25 
52 2 

109 
100 
210 



11-1 a cliscussioll of tlie significailce of this urriformity of vertebrae 
numbers, it is of importance to know the variations founcl in the s-erte- 
brae-counts of haddock fro111 other areas. T K N I N G  (1.935) gives the fol- 
Iosiiing ranges of the average l l ~ ~ n ~ b e r  of vertebrae of hacldock: 

Western Atlantic: 53, 88--54, 12 
Eastern Atlantic: 
Irelaild: 53, 84 
Faroes: 53, 88-53, 89 
Iceland : 53, 86-54, 05 
Worth Sea: 54, 01-54, 07 
Norway (S .of Lof.) 54, 10-54, 1.5. 
This data is u~lsuitable for a statistical colnparisovr with 11137 observ- 

ations. But it is obvious that the clifferellces in the average vertebrae 
11umber of l~adclocl< from these areas are small ir-rdeect. On the coast 
of North America, VLADYI~O\~  (1.935), on the other hand, was able to 
separate bet~veerr three clisti~lct haddock races wit11 different ranges in 
the average number of vertebrae: 

New Foundland race: 52,5-52,9 
New E~lglancl race: 53,s-53,2 
Nova Scotiali race: 53,5-54,3 
This indicates that the vertebrae number lnay be a criterioir of 

populatiolls of hadclock. But the small differences in the average verte- 
brae numbers of the various European populations suggest that too 
n~uctr \veight should not be placed on the observed uniformity of ~ e r t e -  
brae numbers in a discussion of the l~acldock population of Nosther~rr 
Norway and the Barents Sea. 

Variations in brood strength. 

I t  is generally know\rn that in a fish population, the reprocluction of 
the various years may result ill very clifferellt numbers of fry. Ul~ifonnity 
in pror~ouncecl variatiolls in broocl strength niitliin a11 area is usl~ally 
considerecl as an indicatioil that the species in cluestio~l is recruited from 
one ancl the same spanilling ground ancl spawrli~lg population. 

In  tlre samples of young haddo~li  fro111 the nortliern i2:orn;egian areas 
there appeared to be very pronounced brooct strengtli variations. I11 
table 4 the age clistributio~ls of the samples are given. Most of the sainples 
have bee11 taken from pra\mrn trawl. catches, while in some instalices a 
big commercial fish trawl has been used. Fo1- the purpose of further 
calculations, I have assumed that in the catches of the praIvl3 tra~vl,  
only the two lon~est age groups (the 0- aizcl I-groups or the I- and 11- 



groups) are representatively present, older fish being irr part able to 
escape this slonl-moving gear. On the other hand in the samples from 
the fish trawl, only tlre 11-group and olcler fish have been used for cal- 
culations, since large irumbers of the 0- ancl I-groups probably escape 
through the meshes. In the last four samples listed in table 4, fish older 
than two years have bee11 altogether esclucIec1 fro111 tlre age distribution 
tables, clue to a suspicion of selective sampling fro111 the catches. The 
0-group usually appears in the prarvn trawl catches ill September each 
year, but to be on the safe side, samples of 0-group caught earlier tl-ralr 
Noveinber have not been usecl for calculations. 

The best espressiovr of brood-strength probably n.oulc1 be a rizeasure 
of the density of the 0-group at  the bottom in the first winter,, such as 
mean catch per unit tiine al-rcl gear clrrring a periocl of time. As it has 
beell impossible to apply this methocl, I have instead lnacle use of the 
quotie~its betwee11 the numbers of each two subsequent yeargroups which 
are col~siclerecl adequately present in the samples, see table 4. These 
cluotiellts do not shorn7 the true variation in broocl strength since the 
older one of the tn:o yeargroups cornparecl has been esposecl to reductio~r 
for an aclditio~lal year. But if i t  is a.ss-ctmed that the cleat11 rate is approxi- 
mately coastant (and above all does not vary with the strength of the 
yeargroup), the quotients will always be the same fraction (less than 1) 
of the values ~vlrich one \~,oulcI have obtained if the yeargroups were 
covnpared a t  the saine age. 

On accouirt of the great differelrces in the hrood strengths ancl the 
relatively small samples usecl, small chalice variatiorrs in the wesliest 
representecl yeargroup will cause great variations irr the quotients. 
Therefore 110 orclinary statistical treatment of the figures in table 4 Iias 
been attempted. But from the ranges ancl mean valtles of the quotie~its 
shonjir i1-r table 5, it is eviderrt, that in the investigated area, the year- 
groups of 1947, 1948, 1949, ancl 1950 were represented by numbers of 
fry, the proportions of whiclr were quite cl~aracteristic. 

Growth. 

Some 1-aluablc mformatlon conceriring the istbject of this discussion 
may also be  obtamed from obser\rations on the growth history of young 
haddock in the area. Table 6 shows the vnearl lengths of sovne samples 
of the 1918 and 1950 yeal-groups. The stagnation period 411 n-hicli no 
gro1vt1-r taltes place, is from November-Dccember until JIarch-April. 
Samples taken near this ti111e of the year are preferable nlren comparing 
growth-rates. 
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Altlrough therc are minor cliffel-euces, the main features in the growth 
history of the j-oung I-racldocli see111 to be the s a n e  in tbe ~vlrole area. 
Of considerable interest is the Iromogenity of the iiieaIi lengtlis of the 
samples of (1-group in the autumn 1948, only a mo1zt1-r or two after tile 

?. fry has taken to the bottom. lhis suggests a very uiiiforln grolvtli 
history in the pelagic stage. 

Eggs and larvae. 

In adclitioil to these systematic in\-estigations of young l~addocl; 
some more c;~sual observations of the distribution of eggs a11d lay-cae 
have beell made. 

D--~s~as (1 900) saj7s that very few haclclock larvae were capturecl farther 
north t l ia~l  tllr Ro~llsdal Bank, and he infers that the mature fish of the 
Barcnts Sea must ll~iclertake great and rapid spawning migratiolrs. 

TT. R. ALEE\- (1944) reports that collsiclerable nui-ribers of hacldocl; 
eggs ancl larvae were foulid in May in the J-ears 1934 aircl 1935 alons the 
coastal bal~lts froni Vester2len a t  69" N north\varcls. 

Xor~vegian plaiikton investigations which have bee11 going on in this 
s~~l-rie area each year since 1948, shon- however (WIBORG 1050 aiid 1052) 
that only in the jrear 1.915 some haclclock eggs a11d larvae were captured 
here. 

In the beginnil~g of 31ay 1051, a brief searclr for lraclclocl~ eggs and 
larvae was tlnclertakeri covei-i~ig the i~li-rcr parts of the Helgelarrd banks 
south of I,ofotel~, from 67" N to 63" r\: lvith the research vessel " G .  0. 
Sars" on ller returrl trip frol1-r the Harents Sea. Oiily a few l-radclocli eggs 
n-ere foui-rcl near the edge a t  the Tr~ena banli 07" N. 011 a 11-eeli's cruise 
~ ~ - i t l r  the "G. 0. Sars" in search of fish eggs ailcl larvae in the beginning 
of ~ l p r i l  1952 co\7ering the coastal banks from 70" S to (i5" N! haddocl; 
eggs were fouucl a t  one station only, over the edge a t  65" S. 

The spanrning groulicls of the nortl~eun Nor~vegian -and Bare~lts Sea 
lradclocli ~l iust  be of consiclerable ciiiiiensioiis, ancl it is unli1telJ- that it  
has been overloolied in the plal-rktoll ilivestigations mentioned aboi-c. 
Tlrese investigations indicate that the lrlain spa\'i~i-rillg of the Rarents 
Sea haddock in most years takes place south of the Lofoten area, and 
probably south of 65" N. This is covifirmecl by the regular yearly catches 
of big niature lradclocli in stages I V  to \r (Maier) take11 in March-April 
by the traxvlers 011 the coastal banks from Mala~igsgruniie~ a t  70" N 
to  13~stbanIiei-r a t  68" N. 



Table 5 1I'iriigcs i c ? / ( /  ~ i / e i / i ~ a  or l / / i  Oi o~(l-~trci~gt//-~~~ot~~~i~ii. 

S.-Sorwal-, 
Hrandsfjord Uarents Sea 

.I-al,le 6. dfeaiz  leizgtlis o/ s a ~ n p l e s  of t / ~ e  1948- aizri 1950 ~,rai,groz/ps fro??? ~ ~ o r f / i e l ~ i &  
Norii*njr crud the Bai ,ei~ts  Sen ,  nizrl j ~ o ~ l r  R ~ n ~ z d s j j o ~ d .  P.t.: p~nzu??ti,nzd. F.t. jiskirnrt'l. 

Korthern Kor~vay, Barents Sen Rrailclsfjorcl 

2719 -50 P.T. 
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The uniformity in vertebrae numbei-, brood strength and gro~t-th 
which has been shown to exist in young haddock froin norther11 ;";orway 
and the Barents Sea implies that these areas are inhabited by one nlain 
population. 

The main spaivning ground of this population is probably located 
south of Lofoten. 

I t  is to  be hoped that  future investigations (il~clucling tagging experi- 
rnentsj ~vhic1-r are being plannect, ~vill  soon give us further information 
of the life history of the haddock in this area. 
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