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" 

Basing ~~ data ot t~~ipg, age-composition and rate ot growth 

of haddock tro~ the Ne~ ~and, Nova Scotia ~d Newfoundland 

areas Needler (1930) c~e to the conclusion on the existi~ of 

great local grou~s o~ ~a4~qck in each ot theee areas. ~hen further 

investigatiQ~ (nady~qv,1~3p; SCbroeder,1942; Schuck and Arnold, 

1951; Marti~,1953; plark ~d'nadYkov,1960; McCracken,1963,1965 
· , 

et all confirmed and made mOfe precise this division and degree 

ot mixing of haddock fro.~h, Ne. Bngland and Nova Scotia. 

Having examined 1~30 b~dock caught in 1934-1936 on the 

Saint Pierre B~IC1~~ ~4 fladykov (1960) poi~ted out that the 

New1'oundland group ot ~d,Qc4: "as oharaoterized with a small , 
'. , 

number ot vertebrae (5Q-5~, rverage -52.90x). Aooord1pg to Marr's 
, 

terminology (1957) tbe,1 have desoribed the mentio~ed populations 

as "stoult·. As data o~ had40pk trom the Grand B~ "ere not 

available they 8tate~ tha,t ,the problem ot the existence ot local 

groups of haddook in ~e Newfoundland area wae not decided finally. 

~ompson (1939) painted that there was a limited area on the 

Grand Bank where haddock wit~ an average number of vertebrae 

52.5 - 52.9 form a separate stook. Basing on the differenoe in the 

rate of growth and abundaqoe.of year-olasses fempleman (1953) 

divided the ~rand Bank haddock and haddock from the Sai~t Pierre 

xl Clark and nadykov ~1960), fhompson (1939) did ~ot take into 
acoount the last vertebra with a displaced center and urostyle 
plate. 
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Bank as well into two separ!P.t~ stocke. ot haddock which had flO 

oonsiderable differences in the number of vertebrae. Simultaneous 

11 a very small stock of haddook With a distinctly different stru 

ture of otoliths was tound out oJ th& Plemish Cap Bank. 1s on the 

Grand Bank very big haddock'"hicb ~owth r4t. was typical of the 

Saint Pierre Bank haddook whe oaught in small numbers they con-
< 

cluded that in the south ot, the G~eef1 Bank ftft insignificant mix-

ing of these stocks took plkee. ldoording to several samples of 

ve~tebrae in ,haddock cahghtoff iha south-_estern coast of New

fotuldland they found out s, ~1II.u.l iocal poptllation of haddock dH'

f'sri11g frOm haddock on the IJrl!i.n4 i and Saint Pierre Banks by • 

sllialler bUilber of vertebre.e., <"i 

: ,[ I 

further studying of th~8trddtUre 
, ' , 

of otoli tha, rate 6f growt: 

and abundance of year-class~d (B'+erton tbd Hodder,1962; Hodder, 

1966) proved the belOnging bf' th~ Grand Bank haddock and haddock 

from the Saint Pierre Barik ~d different stOcks. It was noted that 

haddock from these banks cab *ixbei11g at a stage of egg, larvae 
, 

ana young fish but in all season$ this prooess is greatly limited 

by low temperature of water in d.eps sep~~t1flg these banks. How

ever Hodder (1966) reported that ,in 1949 a great amount of larvae 

drifted *1th the ~ent fr~ th~ Grand Bank to the Saint Pierre 

Bank. 

To make clear an up-to~d.te*tructureof the population 
of the pOpulation of the N~wtoundl8Dd haddook we have analysed 

the variabili ty in the number Of vertebrae. 

Material an.1 Methods 

The first sample of 't.rtebra8 of the Newfoundland haddock 

available was taken by X.P' Yanulov (PirRO) in 1961 (Appendix I). 

Since 1964 they have starttd a regttl.ar eample gathering. The 

author of this paper made the anBlt8is of fish oaught directly on 

,board research vessels of'IIRO and weaiso; as X.P.YBnuloT did, 

took into account the last Tertebr. with an urostyle plate. All 

the .ate~ial wah co_bined kcoording to areas: 1/the flemish Cap 
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Bank /3M/, 2/north-eastern /3L/, 3/ so,uth-eastern /3N/ and 

4/south-western /30/ slopes of the GrtiLIld Bank, 5/ the Green Bank 

/3P/, 6/ south-western /3P/ and 7/ north-western /3P/ slopes of the 

Saint Pierre Bank (Fig.I). Total amount of 2467 specimens (Appen

dix I) were examined. Data collected were mathematically treated 

according to the method by Snedecor ('1957). 

Resul ts of Investigat:Lonl:J 

In our samples the number of vertebrae in haddock varied 

between 50 and 57, the average number of vertebrae X being 53.57-

54.60. The value of x obtained for haddock from area 30 (53.82) 

almost completely coincides with that ob-tained by K.P. Yanulov 

(53.78) and for the areas of the Saint Pierre Bank (53.86 and 

53.88) - with the average number of vertebrae reported by Clark 

and Vladykov (1960) - 52.90. In the Grand Bank: ha(1<iock x in our 

samples fluctuates almost in the same limits as it was reported 

by Thompson (1939). Data on the number of vertebrae in haddock 

from various areas are presented in Table I. 

Insignificant values of Btandard error of the: sample si 

indicate that a sufficient quco.ntity of haddock W8.B examined in 

each area, with the exception of the area }L. Insignificant mag

nitudes and fluctuation!:! of standard deviations ~ and variation 

coefficients C between areas indicate a alight variability in the 

number of vertebrae in haddock from -the Newfoundland area. The 

greatest variation coefficient was obtained for haddock from the 

Green Bank where occurs mixing of stocks. 

According to the average number of vertebrae reliable but in

significant differences t (Table 2) ware found b8tw8en haddock 

from the Flemish Cap Banks and other areas and also between haddock 

from the area 3N and from the S[,int Pierre Bank. 

More essential differences were found betw<len i in diffe-

rent samples from one area (Appendi:JI: l), especihlly in the area 30 

(t to 5.4). To find out the reasons of these differences they 

analysed the- difference between thE. number of vertebrae in haddock 

belonging to the 1960-1968 year-clauses (~'able -~). 

84 



I :. ' ' , ' 

i 
I 
I! 
Ii' I' 
I 'i 

, 

I 

! 
I I 

, " 
II,: 

- 4 -

According to i the 1968 year-class of haddock in the area 30 

greatly differed from the 1961, 1962, 1964 and 1966 year-classes 

(t = 5.9 - 4.9 - 5.0 - 3.9). ActURl differences according to i 

were also obtained between the 1966 year-class and 1962, 1964 

year-classes (t=2.5 -2.1) ru1d between the 1962 year-class and 

1964, 1965 year-classes (t = 3.2 - 2.0) of haddock on the Green 

Bank. On the south-western slope of the Saint Pierre Bank the 

1962 year-class differs from those of 1964, 1966, 1967 (t=4.1 -

2.8 - 2.3) and the 1964 year-class from that of 1966 (t=2.2). 

Thus the greatest differences in the average number of verteb, 

rae between year-classes were obtained for the area 30, as well as 

the greatest differences in the average number of the vertebrae in 

various samples. Apparently the prevalence of this or that year

class in the sample and condition significant fluctuations in 

the average number of vertebrae in samples of haddock from area. 

Obviously the number of vertebrae as a criterion of belonging of 

fish to this or that population should be considered with the 

allowance for variation of "this character according to year

classes. It was proved that in one area fluctuation of average 

number of vertebrae between year-classes are due to the variations 

in temperature of water near the surface in the spawning period 

in various years (Clark and Vladykov, 1960). 

Thus, the differences in the average number of vertebrae in 

haddock belonging to various year-classes in one area are more 

considerable than those in the average number of vertebrae of 

haddock in the areas mentioned. It make impossible to divide 

haddock from the Newfoundland area into stocks according to the 

number of vertebrae. 

Conclusions 

1. Number of vertebrae in haddock from the Newfoundland 

area fluctuates between 50 and 57 insignificantly varying between 

arsas. Average number of 'vertebrae in separate samples flUctuate! 

from 53.57 to 54.60, as to the differences between areas reliable 

but insignificant differences in the average number of vertebrae 
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were found between haddock from the FiElmisn Cap Bank and other 

areas as well as between haddock from the south-western slope of 

the Grand Bank (3N) and the Saint Pierre Bank. 

2. Considerable differencee were found in the average number 

of vertebrae in varioue swuples of haddock from one area, espe

cially on the south-weetern slope of the Grand Bank (30). 

3. Still greater differtlncee ill the average number of ver

tebrae are obeerved in had<lock from OJll' arati between year-classes. 

It is the prevalence of this or that year-class in th .. eample 

that condition significant fluctuatioflli of "the average number of 

vertebrae in samples taken in one UXtlu. 

4. In haddock belonging to various Y<lar-cilassus in one area 

the differences in the average number of vertebrae are much 

greater than in haddock from variouH areas. Due to this fact it 

is impossible to divide haddock frow the Newfoundland area into 

stocks according to the number of vertebrtie with a reasonable 

reliability. 
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'rault' 1. Number of vertebrae in haddock from the 

Newfoundland ar'Ja 

. 
number of: Conventional . 
vertebrae: i + si s c . area . n lllober of areae from - to' 

I Flemish Cap Bank /3M/ 52 - 56 54,04+0,09 0,83 1,54 83 
2 north-eastern slope of 

the Grand Bank /3L/ 
52 - 56 53,7D:t0,I4 0,92 I,7I 47 

3 south-eastern slope of 
the Grand Bank /3N/ 

52 - 56 53,72±0,06 0,75 1,40 188 

4 south-western slope of 51 - 57 53 ,82±0 ,03 0,88 1,66 714 the Grand Bank /30/ 

5 Green Bank /3P/ 50 - 57 53 ,83+0 ,05 0,94 1,75 330 

6 south-western slope of 50-56 53,89+0,04 0,85 1,60 546 the Saint Pierre Bank /3P/ 

7 north-western slope of 51 - 56 53,86±0,03 0,79 1,50 559 the Saint Pterre Bank 
/3P/ 

Table 2 

Mean error of the difference in tae average number of vertebrae 
in haddock from the Newfound] and area jJ:.j.. 

Conventional 
number of areas 

I 

2 

3 

4 

5 

6 

2 3 

2,0 2 9 , 
0,1 

. . 
4 

2 2 , 
0,9 

I 4 , 

88 

. . 
5 

1,9 

0,9 

1,4 

0,2 

6 

1,5 

1,3 

:2 4 , 
1,4 

0,9 

• · 
· · · • 

7 

2,1 

1,1 
r, 0 "-, 

1,0 

0,5 

0,6 
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