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son (April/August). Points of trawlings are permanent. Methods and
main results of total trawl surveys are described by Konstantinov
(1981). Every trawling lasts 1 hour, speed of vessel - 3.5 knots.
Trawlings are carried out with bottom trawl having a fine-mesh incer-
tion in the codend, that is why we may judge of size composition of
the whole population including small individuals. Water temperature
measurements on standard depths are carried out before every trawling
(sometimes after trawling).

A1l witch flounder taken were measured with indication of sex,
their stomach content and matarity were analysed, part of fish were
sampled for age composition analysis. Age of fish was estimated
under microprojector. Totally 155 specimens were investigated for
age. Age samples were taken in July 1981 from 2 trawl catches in
Div. 3K.

Age and growth rate of witch flounder in Div. 3K

The Northwest Atlantic witch flounder reach’: maturity at age
of 5-6 years (Andriyashev, 1954; Leim, Scott, 1966). Having analysed

-the material collected during the total trawl survey in 1981 in

Div. 3K we may see that 60% of males (Table 1) reach maturity at

. age of 5-6 years. Females mature more slowly than males, they reach

maturity at 8-12 years and length 39-50 cm. Similar conclusions on
witch flounder maturation we may find in papers by Bowering (1976).
According to our data length of witch flounder in Div. 3K fluctuates
from 14 to 72 cm. While recalculating size distribution into age

it seemed almost incredible that lengths of fish of the same age-
group varied so widely (Table 2,3). Sometimes these variations

reached 20 cm. Being of the same length fish may differ in age by

4-5 and even 8 years. Such variations were registered also for the
Barents Sea flounder (Milinsky, 1938; Kovtsova, 1976).

We have recalculated length of witch flounder by their scales
assuming that fish length and growth of scales are directly propor-
tional. Doing this we used angular or variable scale by B.P.Aleyev
(1937). The methods were described earlier by Chugunova (1959).
Comparing data in Tables 4 and 5 we may see that during first years
of life males gfow a little bit faster than females, then they
slacken their growth and lag behind in it, which is related to
their earlier maturation. Average annual accretion in witch flounder
during the first five years of life (Div. 3K% varies from 4.94 cm

to €6.14 cm. During the following years they grow slower (1.63=4.41 cm

per year). : 4
Comparing the calculated =mst (Tables 4,5) and observed

(Tables 2,3) data we see differences in age estimates which are na-

med in literature "Lee's phenomenon". There are many reasons which

cause these differences. There are many opinions on this subject as

well. R.Lee (1926) noted that assuming of direct proportionality

brings us to a fact that length of yearlings calculated by older

fish scales measurements turns less than that calculated by younger
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Investigating growth rate of witch flounder
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Table I -

tatio of mature and immature individuals of witch flounder (%) in Division 3 K, July 1981

i - e m 3 Age, years | _ _ _ _
Sex i Maturity 1, ! 3 4 4 fs5 !'e !l lg lo ly P
! ! ! ! ! 1 ! ! ! ! !
Nlature - - I6,7 60,0 IO0,0 84"6 IO0,0 IO0,0 IO0,0 IOO,O
Males , ' ;
Immature 100,0 100,0 83,3 40,0 - 15,4 - - = -
Mature - - - - 7, I =~ 40,0 60,0 64,3 60,0
Females
Immature 100,0 100,0100,0 1I00,0 92,9 100,0 60,0 40,0 351,7 40,0
| | -
b m e e e e e e e e e e — - = Number of
Sex 1 Ma 24 : 2 'l : 5 ‘1w ! m ! o8 i specimens
1 ! ! 1 ! ! ! | !
Mature 100,0 100,0 - - - - - 36
Males
Immature - - - - - - - ; I2
Mature 77,8 100,0 1I100,0 75,0 100,0 I00,0 - 100,0 o 48
_Females

Immature 22,2 - - 25,0 - - - 60




Table 2 -5-

Size distribution of witch flounder méles reduced to their age (Division 3 K, July 1981)
hee, ;" T T oo T o4= "1 6= _'_8-; T30-132- T;ﬁer_x_g'%kg: %g_‘lﬂo: T4~
years 2021 133~ L5 LB BT BT 35 3 0 3 41 48

2 3
3 2 10
4 9 0 7 I5
5 2 I2 6
6 2
7 II 5 1I2
8 6
9 8
10 2
11
I2 9
I3
3 2 19 2 1019 Is 7 I0 22 I7
% 0,5 0,3 3,0 0,3 I,5 3,0 2,3 2,6 I,5 3,4 2,6
By __'Nuaber ! per ! Mean
S A e
2 3 0,5 20,5
8 I2 1,8 24, I7
4 41 6,3 29,43
> 20 3,I  3I,30
6 9 Lt 40,06
7 35 5,4 37,36
8 17 2,5 39,66
9 15 2,3 41,83
10 0,5 38,55
I 2 6 I,2 46,05
I2 3 I 2 15 2,3 45,83
I3 2 I 3 0,5 53,83
8 6 3 I 2 I I80 35,83
% I,2 0,9 0,5 0,2 0,3 0,3 0,2 27,8
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Table 3

Size composition. of witeh flounder females reduced to their age (Division 3 K,lJuly 1981)

T . - ) ~_ Length, cum

Age T i Tt e I I T T g et Ll e - o
' 1T8- 120~ lg2-! o4-T 26-! 28-| 30- |32~ |34~ |

years (19 21 12312527129 ;31 83 135 (37 ;39 4T 43 [ 45 147

2 I I 6

3 It 6 5

4 2 D

5 5 19 8 I9

6 5 7 10 16 5

7 6 8 3 8 6 4 II

8 7 3 4 3
9 5 5 6 17 II 4
10 3 3 4 3 I9
II 8. 8
12 -
13

T4

15

16

17

I8

I I 6 I4 I2 32 38. I6 39 I3 2I 34 29 4I 39

% 0,2 0,2 0,92,2 1,8 4,9 5,9 2,5 6,0 2,0 3,2 5,2 4,5 6,3 6,0
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TABLE 3. (Continued).

Age, — — = —m = = = e o o = = e }hmﬂw% P°£“1>Mean
' 4g-l50-15p ! 54— 56-| 58~ 160~ 62~} 6=l 66~ 'Go- ;70 1o~ cont | length,
years 49 51 53 55 57 59 i6[ 63 65 67 |69 7I 73 SP°°' , em

2 8 I, 2I,75
3 25 3,9 25,78
4 3 4,8 29,73
5 51 7,9  32,II
6 54 8,3 37,72
7 46 7,0 37,67
8 2,6 39,21
9 7 55 8,5 42,10
I0 II 6 49 7,6 45,89
II II 3 4 3% 5,3 48,21
Iz 7 00 4 3 | 32 4,9 49,69
I3 3 6 4 | I3 2,0 50,65
I4 9 9 I,h 54,50
IS 4 3 il 24 3,7 57,00
6 3 3 2 1 9  I,h 55,39
7 3 I 1 0,8 61,70
I8 3 I I I 6 0,9 64,17
42 25 12 15. 7 17 8 3 I I I 468 41,27

% 6,5 3,8 1,8 2,3 I,I 2,6 I;Z 0,5 0,2 0,2 0,2 7242




Table 4 - 8-

‘erage length of witch flounder males in Div, 3K according to recalculations by Aleyev's scal

! ! !

e -

A

Age, | Number !—-"'-r'—-'r"-'"r'“"T~~-‘————Lmth1—°m—~
Yeamlas“si yeors ! K 12 je te ds 6 " nole

1979 2 I 7,5  I8,0

1978 3 2 9,0 17,0 25,0

1977 4 6 9,I 15,9 23,1 28,5

1976 5 5 8,3 14,9 23,5 26,4  3I,0

1975 6 3 7,0 I40 22,3 28,3 33,5 37,8

1974 7 I3 7,9 13,9 19,6 24,9 29,4 33,8 37,8

1973 8 6 7,3 12,8 19,0 24,2 28,8 33,3 36,8 39,7

1972 9 4 8,8 II,7 20,7 24,5 29,0 32,8 36,0 39,2

1971 10 I 5,0 10,0 16,0 20,0 22,0 26,5 30,0 33,0

1970 II 3 8,0 13,0 17,7 22,6 26,3 29,8 34,0 38,0

1969 I2 2 7,3 12,0 16,5 2I,5 26,0 30,0 33,0 36,7

1968 13 2 5,0 10,0 13,7 18,3 22,7 26,5 32,5 36,8
Average 7,85 14,02 20,09 24,94 30,4 32,7 35,9 38,27
length, cm '

! b e e e e ———— T~ T Ty T
xear~c1asses§ y:ﬁ:; i N:E%;f : 5 T I0 ; I1 f 12 % I3

1979 2 I

1978 3 2

1977 4 6

1976 5 5

1975 6 3

1974 7 I3

1973 8 6

1972 9 4 41,8

1971 I0 I 36,0 38,0

1970 II 3 40,7 43,7 46,0

1969 I2 2 39,5 42,0 44,5 47,8

1968 13 2 41,5 45,0 4745 5045 23:0
sverage 40,58 42,87 46,0 49,1 53,0

length, cm
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Table 5

Aferage length of witch flounder fqmales in Divs 3K according to recalculations by

Aleyev's scale

! !

Yearhclasé Aees ;Nuggers— - —g‘ o ¥ T ! T -l_ . ‘!— o ;L%pgﬁg’-fg N —!— I
P oyears, shan} I L2 I3 14 ;5 le poo b bo!p

1979 2 I 9,5 19,0
1978 3 2 9,5 17,5 | 25,5
977 4 3 7,3 I5,7 | 24,5 29,0
1976 5 8 7,8 14,7 | 18,8 27,2 32,6
97 6 I3 8,7 15,2 | 21,6 28,3 34,2 38,8
7% 7 I2 8,2 I4,I | 20,7 26,1 3I,3 35,2 38,8
973 8 5 8,2 13,8 | 19,2 24,2 28,7 32,5 36,4 39,8
™72 9 IS 7,1 12,9 | I8,I 23,4 28,6 32,3 36,2 39,4 42,5
71 10 I4 7,3 13,8 | 19,0 24,8 29,3 33,8 37,5 40,6 43,1 45,8
970 II 10 7,2 12,8 | 18,6 24, 29,1 33,0 36,7 39,8 42,9 45,6
1969  I2 9 6,7 I1I,7| 16,7 19,3 26,0 30,3 34,1 37,9 4I,8 44,7
1968 I3 4 6,9 1II,9| 16,9 2I,5 26,3 30,8 34,0 37,8 4I,0 44,4
1967  Ih 3 5,7 10,5| I4,7 19,2 24,7 29,0 33,0 37,5 4I,3 44,7
196 15 4 5,8 10,6 | 15,5 19,9 25,0 28,8 32,5 35,2 40,2 42,9
1965 16 2 5,8 10,2| 15,0 18,5 22,0 25,0 28,0 3I,0 34,2 37,0
964 17 I 6,0 II,0| I5,0 19,0 25,0 29,0 34,0 37,0 39,0 43,0
1963 I8 I 7,0 14,0 | 20,0 27,0 3I,0 35,0 38,0 4T,0 45,0 47,0

ggg;ggj om 7,28 13,47 19,20 24,02 29,66 33,5 36,07 38,74 41,9 44,73
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TABLE 5. (Continued).

1 ; -

Age- 'Number' i e - o -
1979 2 I
97 3 2
1977 4 3
1976 5 8
1975 6 3
1974 7 I2
1973 8 5
1972 9 I5
1971 10 T4
970 II I0 48,0
1969 12 9 47,3 49,8
1968 I3 4 46,8 48,8 5I,0
1967 14 3 46,8 49,3 SI,7 54,0
1966 IS 4 4642 49,0 5I,4 54,1 56,2
1965 16 2 40,5 43,0 45,0 47,5 50,0 52,0
1964  I7 I 46,0 49,0 SI,0 54,0 57,0 6I,0 64,0
1963 I8 I 5,0 54,0 56,0 59,0 6I,0 63,0 64,0 66,00

gz;;gg: em 47,00 49,10 50,96 53,50 55,37 57,00 64,00 66,00
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Iinear accretion of witch flounder males and females during the

first year of life calculated during investigation of individuals

of different age (1981, Div. 3K)

Catch by age,

#ccretion, cm

!
i Number of
i
1

~ years | Males | % Females specimens
2 122 215 2
745 9,5
3 7,0-11,0 9,0-10,0 4
9 9,5
4 7,5-11,0 | ’ 6,0-9,0 9
9,08 7’3
5 7,0-I0,5 6,0=-10,0 13
8,3 7,8
6 6,0-7,5 | 6,5-I0,5 ' 16
7’0 897
7 6,0-9,0 6,0-12,0 25
© 749 3,2
8 6,0-8,5 5.0-1I,0 II
7’3 8’2 ;
9 8,0-9,0 6,0-9,0 19
8,8 7,1
I0 §4Q 6,5-10,0 15
5,0 7,3 ‘
II 710—920 6,0-9,0 ' I3
8,0 742
I2 7,0-7,5 6,0-9,0 II
7,3 6,7
I3 5,0 5,5=9,0
5 REH ;
14 4,5-7,5 3
5,7
I5 4,0-7,5 4
5,8
I6 5.0-6,5 2
5,8
7 6,0 I
18 7,0 I
7,0
Note: numerator - limits of variations

denominator -

average values
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Figs 14 Mg coiposition of wWitch fléunder in Div. 3Ki
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