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The work gives an assessment of body length age composition of catches, 

growth rate of body length and body weight, dependence of body length and body 

weight, total mortality and length and age of recruitment. 

INTRODUCTION 

It is not easy to estimate the age of Cape hake inhabiting the South-East Atlantic due 

to difficulties in a correct interpretation of growth zones on oto!iths. So far, the issue has 

been dealt with by Botha (1969 and 1971), Elwertowski and Piotrowski (1975), 

Kolender (1975), Mombeck (1970, 1971), Mac Pherson (1976a), Pozo (1976), Pshe

nichnii (1970, 1976), Pschenichnii and Pozo (1971), Psenicnii and Assorov (1971). 

Th.e aim of the work presented .is to supplement the existing knowledge on the subject 

by assessing the parameters of the �ape hake stock fished within the shelf waters and the 

continental slope off Namibia. 
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MATERIAL AND METHODS 

Materials were collected during cruises to the Namibia waters (ICSEAF statistical area 
1.5), on board trawlers ,,A pus" and ,,Sirius" in March, April and May 1977. Catches were 
effected with pelagic trawl 4 cm smallest codend mesh size at the depth range of 120 do 
410 m with trawling speed of 4 to 5 knots. 
The fish to be examined were collected at random, their total length measured to 2 cm 
with intermediate lengths being rounded down (according to the ICSEAF recommenda
tions). A total of 21459 fishes were measured, some of which being .analysed in detail . 
The analysis included body weight (to 1 g) otolith collection, and sex determination. 
Because of the difficulties in sexing immature individuals visually (Maier scale stages 1 
and 2) this group is treated further as a separate category, ,,immature". The age of the 
hake examined was read on otoliths placed in vessels with water and observed in incident 
light a stereomicroscope. The age composition of analysed samples was proportionally 
converted to frequency distribution based on the mass measurements using length-age 
conversion tables. Table 1 gives the summary of analyses performed. 

Table l 

Summary of analyses 

Analysis No. of individuals 

Length measurement 21459 

Weighing. 1558 

Age reading 1650 

Sexing 1572 

The growth rate of M capensis was analysed on the basis of empirical data according 
to the von Bertalanffy growth equation: 

(1) 

where: Lt = fish length at age t, L
00 

= asymptotic length, e = basis of the natural 
logarithm, t

0 
= the beginning of growth curve theoretical age at which the fish would have 

length O if they had grown according to the yon Bertalanffy equation, K = a coefficient 
of catobolism. 
L00 was assessed with the Ford-Walford method while t0 and K were estimated according
to the transformed von Bertalanffy equation (Gulland, 1969): 

l/L00 :-- Lt)= ln L00 
+ Kto - Kt;

This is a linear equation of y = a + bx type and its parameters are found with the least 
squares method. 

Tl;ie length - weight relationship was determined with the formula: 

W = a Lb (3)
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where: W = fish body weight, L = total fish body length, a and b = coefficients estimated 
with the least squares method. 

The weight growth rate of Cape hake was expressed by the von Bertalanffy equation in 
Gullands modification: 

(4) 

where: Wt = fish body weight at age t, W 
00 

= fish body weight when body length equals 
L

00
, K, t0 , b - coefficients from the von Bertalanffy growth equation and from the 

formula expressing the body length - weight relationship. 
The W 

00 
body weight was obtained by replacing L with L

00 
in the formula (3). This 

method, theoretically, is not entirely correct because of different courses of length and 
weight growth curves. For this reason the weight growth rate was additionally estimated 
with another method, one based upon the direct determination of mean body weights for 
different age groups. Such a method is given by Beverton and Holt (1957). The first step 
is to find W 

00 
by means of regressing Wt 1 I 3 on Wt+ 11 I 3. Next, by applying the equation:

113 I log (W 00 ' - W} I 3 = [ 1 o g (W !_, 3 ) + K t O ] - K t ; (5) 

where: W 
00 

= asymptotic weight, Wt = fish weight at age t, K and t0 = as before, we find 
the values of Kand t0 by .the least squares method. 

Age of recruitment- tr, was calculated according to the transformed formula of von
Bertalanffy: 

l L 
t = - 1n L _ L + tor K 00 t 

The total mortality, Z, was estimated with three methods: 

(6) 

a) from the catch curve by applying the regression of natural logarithms of abundances in
each age group and time;

b) from the survival rate, S, according to the relationship Z = -ln S, where a mean
survival rate was calculated according to Ricker ( 1975):

Nt+l + Nt+2 + .......... NK
S = (7) 

Nt + Nt+l + .......... NK-1

c) from the formula given by Gulland (1969):

K(L
00 -T) 

Z= 
T-1

C 

(8) 

where: 1 = a mean length of fishes in catches, 1 = the length of the first capture, K,L =
C 

the von Bertalanffy equation parameters. 
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. AGE OF THE EXPLOITED POPULATION 

The method of age assessment applied in this work based upon the number of hyaline 

zones on otholits, is difficult. The main cause of trouble are wide differences in width of 

the first growth zone and the presence of a number of additional hyaline zones difficult 

to distinguish from the correct first hyaline zone. Similiar phenomena were observed by 

Botha (1971) in the Cape hake and Nichy (1969) in Merluccius bilinearis.

After Botha (1971), October 1 was adopted as the date of birth, as opposed to that 

generally accepted by other authors and ICSEAF recommending January 1 as the 

conventional date of fish birth. The opaque zone stops growing between June and 

August; the hyaline one is formed during spawning, which takes place usually between 

September and November. 

Tabels 2, 3 and 4 present data on length and age distributions. 

Figs. I and 2 show the age and length distribution for all the fish combined and 

separately for males and females. 

As can be seen, the catches contain the fish aged 1 to 14, with a marked domination of 

the age group 3. This group forms a clear peak around 30-32 cm on length distribution 

curves (Fig. 1). From the curves it appears also that females are somewhat longer that 

males. A comparison of the data presented in this work with the observations made by 

Draganik (1977), Pozo (1976), Pshenichnii (1970) and Psenicnii and Assorov (1971) on 
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Fig. 1. Body length of hake caught within the ICSEAF area 1.5 
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Table 2 

Summary of data on length and age of hake examined ( o + o + 9) 

Age No. of indiv. No. ofindiv. 
Length with age mc.asured 

I II III IV V VI VII VIII IX X XI XII XIII XN read 

16 3 3 182 

18 16 2 18 321 

20 10 21 31 338 

22 2 28 30 397 

24 37 4 41 655 

26 53 12 65 1410 

28 39 58 97 2468 

30 8 115 1 124 3652 

32 1 147 5 153 3768 

34 105 23 128 2930 

36 49 57 106 2007 

38 18 70 88 1277 

40 1 79 2 82 724 

42 81 6 87 449 

44 34 25 59 225 

46 19 33 52 161 

48 7 30 4 41 115 

50 1 32 7 40 96 

52 30 10 40 56 

54 23 7 30 48 

56 13 14 27 30 

58 8 23 4 35 24 

60 1 20 3 24 20 

62 19 7 26 12 

64 15 15 30 14 

66 7 19 1 27 17 

68 20 6 26 10 

70 17 6 3 26 6 

72 5 11 4 20 16 

74 3 12 3 18 5 

76 7 8 2 17 8 

78 3 1 2 6 5 

80 4 6 1 11 7 

82 1 2 2 5 2 

84 6 7 2 15 1 

86 4 3 7 1 

88 1 2 4 7 2 

90 2 1 3 -

92 3 3 -

94 - -

96 2 2 -

No. of indiv. 
with age read 31 189 509 377 203 126 93 46 24 19 16 11 4 2 1650 -

No. ofind. 604 3609 12422 4111 498 120 43 21 12 8 5 1 - - - 21459 
measured I 
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Table 3 

Summary of data on female length and age 

Age No. ofindiv. No. of indiv. 
Length with age measured 

II III IV V VI VII VIII IX X XI XII XIII XN read 

20 3 3 17 

22 9 9 143 

24 9 3 12 206 

26 12 5 17 413 

28 13 27 40 1101 

30 3 58 1 62 1855 

32 79 5 84 2208 

34 51 14 65 1623 

36 33 38 71 1425 

38 15 56 71 1094 

40 1 62 2 65 588 

42 68 4 72 382 

44 26 19 45 184 

46 18 23 41 138 

48 4 22 4 30 90 

50 1 22 6 29 71 

52 25 7 32 42 

54 19 6 25 40 

56 9 9 18 20 

58 8 20 3 31 22 

60 1 10 3 14 12 

62 14 5 19 8 

64 12 11 23 12 

66 7 13 1 21 14 

68 16 6 22 8 

70 17 6 2 25 6 

72 2 10 4 16 13 

74 3 12 2 17 5 

76 5 6 1 12 6 

78 3 1 1 5 4 

80 4 4 1 9 6 

82 1 1 2 4 2 

84 6 7 2 15 1 

86 - 4 3 7 I 

88 1 2 4 7 2 

90 2 1 3 -

92 3 3 -

94 - -
-

96 2 2 -

No. of indiv. 

with age read 49 272 293 154 95 73 43 20 14 16 11 4 2 1046 -

No. of indiv. 
11762 

measured 
1155 6781 3275 381 94 35 20 11 5 4 1 - - -
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Table 4 

Summary of data on male length and age 

Age No. of indlv. No. of indlv. 
Length with age 

measured II III IV V VI VII VIII IX X read 

20 I 1 13 

22 5 5 63 

24 15 1 16 244 

26 26 7 33 759 

28 20 30 50 1288 

30 3 55 58 1676 

32 I 64 65 1560 

34 48 9 57 1283 

36 14 16 30 542 

38 2 9 11 152 

40 14 14 127 

42 9 I JO 61 

44 7 3 JO 41 

46 I 6 7 23 

48 3 5 8 25 

50 9 I 10 25 

52 5 2 7 9 

54 4 I 5 8 

56 3 5 8 JO 

58 2 I 3 2 

60 9 - 9 8 

62 5 2 7 4 

64 2 4 6 2 

66 5 5 3 

68 3 3 2 

70 - 1 I -

72 2 1 - 3 3 

74 I 1 -

76 2 I 3 2 

78 I 1 I 

80 2 2 I 

82 I 1 -

No. of indiv. 
with age read 71 221 68 36 27 17 I 4 5 450 -

No. of indiv. 
measured 1535 5428 840 92 27 10 I 1 3 7937 
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Fig. 2. Age composition of hake 
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the age of hake from ICSEAF area 1.5 indica�es a considerable rejuvenation of the 

exploited stock. The number of individuals older than 5 years has decreased in the recent 

years, while age groups 2 to 4 have increased in abundance. 

BODY LENGTH GROWTH 

Growth rate studies are of basic importance for the estimation of resources of a given 

fish species. In the present work the growth rate of Cape hake Merluccius capensis was 

estimated mainly directly on the basis of a mean body length for each age group, 

considering also males and females separately (Table 5). 

When comparing the empirical data with those reported by other authors, certain 

differences in length of various age groups can be seen (Table 6). These differences result 

probably from different times and location of catches. 

The empirical data obtained for the hake growth were compared with theoretical ones 

calculated with the von Bertalanffy equation (Tab. 5, Fig. 3). As can be seen, a fast 

growth in length was typical of the younger age groups, the growth rate decreasing in 

older age. No significant differences in growth rate were noticed between males and 

females. The theoretical calculated data are close the empirical ones, which means that 

the von Bertalanffy equation is a correct description of the Cape hake length growth. The 

equation parameters calculated by the present author are given in Fig. 3 and Table 7. 

When compared with the parameters obtained by other authors, the largest difference 

appears between L
00 

in the present work and L
00 

obtained by Kolender (1975). However, 

Kolender's estimates included also mean lengths of the 1- and 2-yesrs-old individuals, 

while in the present work those age groups were disregarded, similarly to the procedure 

adopted by Draganik (1976a). Age readings for the first two years are not reliable as the 

first two annual rings are often difficult to be distinguished from the ,,pelagical ring" 

(Nichy, 1969). It appears from the data presented in Fig. 3 that the theoretical growth 

rate of females is slightly higher than that of males. The females attain a higher 

asymptotic length L
00

, while males show a somewhat higher coefficient of catabolism, K. 

LENGTH-WEIGHT RELATIONSHIP 

Relationship between the body length and weight of hake was assessed separately for 

immature individuals, males, and females. The equations describing that relationship and 

curves plotted are given in Fig. 4. The curves representing the length-weight relationship 

for males and females are almost identical. 



It e m  

1 2 3 

d' + <.i' I Length from 

and empirical 18.7 24.9 32.6 

imma- data 

ture 
Length calculated 

from v. Bertalan- 01.1 21. 7 32.17 
ffy equation 

Length from 

empirical 
- 27.2 32.9 

data 

<.i' 

Length calcula-

ted from Berta-
- 21.4 31.9 

Janffy equation 

Length from 

empirical - 26.8 32.3 

data 

d' Length calculated 

from v. Berta- - 20.3 30.4 
lanffy equation 

Mean length (cm) in age group 

4 5 

38.8 48.6 

41.57 50.02 

39.0 48.6 

41.9 50.1 

38.2 48.1 

41.1 51.0 

Age group 

6 7 

56.9 67.2 

57.6 64.4 

56.3 66.8 

58.0 64.8 

58.0 67.2 

58.2 65.2 

8 

73.7 

70.5 

73.9 

71.0 

73.0 

71.9 

Table 5 \ ;::; 

9 10 11 12 I 

76.l 80.2 85.0 89.0 

76.1 81.1 85.5 89.5 

I 

77.0 81.0 86.0 89.0 

76.8 81.9 86.l 91.4 

77.0 79.0 - -

78.4 80.9 - -



Table 6 

Mean length (cm) in age group as calculated by various from empirical data 

Age Mc Pherson Ko lender Pozo Arteaga Botha Present 

group (1976) (1976) (1976) (1971) data 

1 16.17 18.9 

2 25.25 26.6 

3 41.47 34.18 35.15 29.82 32.6 

4 49.10 42.33 43.84 37.48 38.8 

5 54.71 50.19 52.31 46.79 48.6 

6 58.96 57.54 56.89 55.81 56.9 

7 64.46 64.45 65.85 62.70 67.2 

8 72.66 70.75 70.40 73.05 73.7 

9 82.70 76.19 78.40 76.1 

10 84.00 84.42 79.76 80.2 

11 90.20 86.78 85.0 

12 96.43 89.0 

13 99.50 

14 104.00 

15 110.00 -
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ngth · 1
9 + 0 + i mma.ture

yr terr. Emp 

10.08 18.7 
100 

2 21.7 24.9 
90 

3 32.17 32.6 
80 

4 41.57 38.8 

:;v 50.02 48.6 

60 6 57.6 56.9 

50 7 64.4 67.2 

40 8 70.58 73.7 

30 L
ao 

=125,205 9 76.1 76.1 

20 k= 0,10652 10 81.08 80.2 

10 '·= 0,211928815 11 85.52 85.0 

12 89.53 89.0 

2 3 4 5 6 7 8 910 1112 

c! yr terr. Emp 

100 
90 2 20.33 26.8 

80 3 30.4 32.3 

70 
4 41.1 38.2 

60 
51.0 48.1 

6 58.2 58.0 
50 

7 65.2 67.2 
40 

71.9 73.0 

30 L
00 

=113,42 9 76.4 77.0 

20 k= 0,134 10 80.9 79.0 

10 t.= 0,665 

1 2 3 4 5 6 7 8 9 10 

yr terr Emp 

2 21.4 27.2 

3 31.9 32.9 

4 41.9 39.0 

100 
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6 58.0 56.3 
90 

7 64.8 66.8 
80 

8 71.0 73.9 
70 X 9 76.8 77.0 

60 10 81.9 81.0 

50 11 91.4 89.0 

40 X 

30 L
""

=126.4 
20 k= 0.107 

10 10 = 0,30 
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age 

Fig. 3. The length growth rate of hake 

Emp. empirical values 

teor. - theoretical values from von Bertalanffy growth equation 
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Table 7 

Hake growth parameters after various authors 

ICSEAF L � K to Author 
area (cm) 

1.5 - 1.6 141.35 0.090 0.47 Botha (1971) 

1.4 100.2 0.319 1.05 Mc Pherson (1975) 

1.3 - 1.4 111.14 0.12 0.24 Pozo Arteaga (1976) 

174.83 0.0635 0.3653 Kolender (1975) 

1.5 125.20 0.1065 0.2119 present study 

BODY WEIGHT GROWTH 

Table 8 gives the von Bertalanffy equation parameters for the body weight as 

calculated by two methods described in detail in the ,,Material and methods". As can be 

seen both methods gave similiar results. 

Fig. 5 presents the weight growth of hake males and females and mean weights of both 

sexes assessed theoretically and resulting from the empirical data. There are differences in 

the weight growth of males and females. The asymptotic weight of females is over 4 kg 

higher than that of males. Table 9 gives mean weights for each age group of Merluccius 

capensis and Merluccius paradoxus recorded in studies made in various countries. Some 

Parameters of v. Bertalanffy equation for 

weight growth as estimated with two methods 

Growth parameters 
V. Bertalanffy-Gulland

methou 

W"" 13.918 kg 

K 0.10652 

to 0.2129 yr 

L� 125.20 cm 

Table 8 

Direct weighings in 

age groups 

12.263 kg 

0.1143 

0.1977 yr 

122.35 cm 
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weight 

g 

9 + () + immature 6000 yr teoret. Emp. 

I 7.00 51.83 

:JJOO 2 69.40 130.13 

3 225.10 253.64 

4000 
4 484.40 478.20 

5 842.50 841.20 

6 1285.70 1420.16 

3000 7 1797.20 2134.76 

8 2359.20 2851.82 

9 2954.70 3063.90 

2000 10 3568.80 3619.68 

W== 13091 
II 4188.57 4221.00 

1000 -
n = 1257 

12 4803.40 4797.20 

13 5405.05 5319.25 

14 5986.90 5970.66 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

5000 yr teoret. Emp 

2 44.13 143.34 

4000 
3 190.00 244.50 

4 451.88 458.25 

5 817.48 853.61 

3000 6 1264.02 1436.65 

7 1766.34 1994.80 

2000 
8 2301.00 

9 2848.00 2765.33 

10 3391.73 3338.80 

1000 

2 3 4 5 6 7 8 9 10 

7000 

yr teoret. Emp 
6000 

2 64.68 164.34 

3 220.29 · 258.62 

::(JOO 4 484.7 486.10

5 853.14 849.10

4000 
6 1311.66 1414.82 

7 1842.37 2169.60 

8 2426.30 2855.48 

3000 9 3046.23 3113.60 

10 3685.67 3720.00 

2000 
II 4331.23 4221.00 

12 4971.77 4797.20 

w ... =13565 13 5598.41 5319.25

!OOO n = 827 14 6204.38 5970.66 

2 3 4 567891011 12 13 14 

age 

Fig. 5. The weight growth rate of hake. Emp.- empirical values, teor. - theoretical values from von 

Bertalanffy growth equation with parameters assessed by Bertalanffy-Gulland method 



Country 

1 2 3 4 

Japan - 143 383 760 

South 
- 77 234 489 

Africa 

Spain - - 429 836 

USSR 85 192 320 560 

Present 

study 
52 130 253 478 

Mean weights (g) of hake in various age groups as shown by catches of 

different countries (after Draganik, 1976 a) 

Age group 

5 6 7 8 9 10 11 

1264 1873 2571 3321 4170 4979 5777 

850 1306 1838 2434 3108 3798 4519 

1111 1512 2276 2578 3906 4045 -

1076 1548 2577 3596 4523 - -

841 

I
1420 2134 2851 3064 3620 4221 

12 13 

6567 7484 

- -

- -

- -

4797 5319 

Table 9 

Species 

M. paradoxus

M. paradoxus

M capensis 

M paradoxus 

M. capensis

...... 

00 
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differences resulting from a variety of fishing grounds visited, different gear, and sample 
size are evident. 

AGE AT RECRUITMENT 

The knowledge of a recruitment age, tr, is essential for stock size estimates. 
Individuals less than 17 cm in length were caught incidentally, and in small numbers, 

usually trapped in corners of trawl wing meshes. A herring trawl cod end (2a = 40 mm) 
was used when fishing. Presumably the trapping took place in the pelagic zone during 
trawl haul up, when the wing meshes tend to traighten, rather than at depths inhabited by 
the major fish concentrations. This hypothesis is supported by results obtained by Nichy 
(1969) who confirmed the presence of silver hake M. bilinearis fry in the pelagic water. 
For this reason, too, those individuals smaller than 16 cm cannot be treated as a members 
of the exploited stock. Recruitment starts probably at 17 cm, i.e., when those fish are 
caught in the cod end with the larger individuals. 

Recruitment ends at the peak of the frequency distribution, i.e., at the length of 33 
cm. Assuming the S shape of the recruitment curve that begins at 17 cm we can accept
the mean fish length at recruitment to be about 25 cm. Next the age when the exploited
part of the stock was being supplied was estimated with the following coefficients:

L = 125.205 cm, tc = 0.2193 yr, K = 0.1065. 

The results were: tr = 2.31 yr for Lt = 25 cm for the 40 cm cod end mesh size and tr =
3 .97 yr for 110 mm mesh size. Simiiar data for the age at recruitment are given by 
Draganik (1977). 

TOTAL MORTALITY 

Total mortality was calculated in three ways: 
a) Mortality assessed from the catch curve

Owing to the lack of data on the abundance of various M.capensis age groups in catch
per unit effort in subsequent years, the total mortality, Z, was calculated from the
mean age distribution in catches. It was assumed that the mortality was similar in
various age groups and that the frequency of each age group in catch was proportional
to the corresponding frequency in the stock. Fig. 6 shows the relationship between the
fish age and abundance in the exploited stock. The abscissa and ordinate represent age
and logarithms of abundance in age group, respectively. The points obtained, when
connected, form the catch curve, its descending part being close to a straight line. The
slope of the line, found with the least squares method, is egual to - Z. Values of the
coefficient refer to the fish from the age groups 3 and older. Table 10 gives the fishing
mortality coefficients for males and females.
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C,alcula.ted f ram 3 yr 
a =11,45031 
b=-0,970358 

I II III IV V VI VII VIII IX X XI XII 

Calculated from I; i;r 
a=10,75966 
b=-0,896359 

I II III IV V VI VII VIII IX X XI XII 
fl9e roup 

Fig. 6. The total mortality (Z) assesment of hake based upon the mean age frequency in catches

b) Mortality assessed from mean survival
The same assumptions as previously were adopted, the reults for males and females
being given in Table 10.

c) Mortality assessed according to Gulland (1969)

When using this procedure it was assumed that the mean length of first capture was
24.4. cm. The results aresnown in Table 10.



Cape Hake off the Namibia shelf 21 

Table 10 
Total mortality (Z) as estimated with different methods 

Calculated from 3 yr Calculated from 4 yr 
Method 

9+o 9 d 9 + d 9 d 

Mean age 0.97 0.93 1.19 0.89 0.84 1.04 
distribution 

Mean 
survival 1.26 1.02 l.88 1.91 1.93 1.98 

Formula: 

Z= 
K (L

00 
- f) 1.17 1.00 1.60 1.17 1.00 1.60 

l - I 
C 

Mean 
value 1.13 1.3 2 

SUMMARY 

In March, April and May 1977 in the trawl-net catches of ,,Apus" and ,,Sirius" 
trawlers Cape hake of 16-88 cm in length were present (Fig. 1, Tab. 2,3,4). Age of hake 
was established by counting the hyaline rings on otoliths with 1 st October as the date of
fish ,,birth". The catches included the fish of age 1 to 12 with 3 years old fish as 
dominant. Cape hake has fast length growth rate over the first years of living which 
decrease when became older. The parameters of von Bertalanffy's equation are: 
Females a11d males L00 

125 .20 cm; K = 0.1065; t 0 = 0.212 years 
Males L00 

= 113.42 cm; K = 0.1340; t0 = 0.665 years 
Females L00 

= 126.40 cm;K = 0.1070; t0 = 0.300 years 
Almost identical curves were obtained to express the relations between weight and 

body length for males and females described with equations: 
for males and inmature individuals jointly: W = 0.0070 L 2·9907

for males W = 0.0081 L2 .9494

for females W = 0,0074 L
2 ·9801

An asymptotic weight of females (13 .5 65 kg) is almost a 4 kg heavier than an 
asymptotic weight of males (9.170 kg). Total mortality was assessed by 3 methods. Its 
average value when starts from 3 year old fish was equal to 1.13 while with 4 years old 
fish amounted to 1.32. On the observation basis it can be said that the length at 
recruitment to exploited part of stock starts from 17 cm, for fish of that length appears 
in the cod-end. The recruitment ends at 33 cm. The average length at recruitment 
amounts to 25 cm which responds to the age at recruitment - 2 .31 years. 
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BADANIA NAD MORSZCZUKIEM, MERLUCCIUS CAPENSJS CASTELNAU, 1861,
Z REJONU SZELFU NAMIBII

I. Wiek, wzrost, wiek uzupelnienia i smiertelnosc calkowita.

STRESZCZENIE

W polowach wlokowych statkow ,,Apus" i , ,Sirius" w marcu, kwietniu i maju 1977 r.
wyst�powaly morszczuki o dlugosci od 16 do 8 8  cm (rys. 1, tab. 2, 3, 4). Wiek morszczuka
oznaczano liczqc strefy szkliste na otolitach, za dat� urodzin przyjmujqc dzien 1 paidziernika.
W pofowach wyst�powaly ryby w wieku 1-12 lat. Dominowaly 3-latki. Morszczuk charakteryzuje
si� szybkirni przyrostami dlugosci w pierwszych latach :i:ycia, malejqcymi ze wzrostem wieku.
Pararnetry rownania wzrostowego von Bertalanffy wynoszq:

Samice i sarnce L
00 

= 125 ,20 cm; K = 0,1065; t0 = 0,212 roku
Samce L

00 

= 113,42 cm; K = 0,1340; to = 0,665 roku
Samice L

00 

= 126,40 cm; K = 0,1070; to = 0,300 roku
Uzyskano niemal identyczne krzywe zaleznosci masa-dlugosc dla samc6w i sarnic, opisane

rownaniarni:
dla sarncow, sarnic i osobnik6w niedojrzalych tiicznie:

dla samc6w:
dla samic:

W = 0,0070 L 2 :J907

W = 0 0081 L2 ,9494 

W = o'.0074 L z,93ol 

Masa asymptotyczna samic (13,565 kg) jest niernal o 4 kg wiyksza od masy asymptotycznej
samc6w (9,170 kg). Smiertelnosc calkowit[! szacowano tr�erna metodami. Srednia jej wartosc
wyniosl:a przy ujmowaniu w szacunkach liczebnosci ryb od 3 roku zycia, 1,13, zas przy uwzgl�dnianiu
liczebnosci ryb od 4 roku zycia 1,32 . Z obserwacji wynika, ze uzupelnienie eksploatowanej czysci
stada zaczyna siy od 17 cm, gdyz ryby od tej d!ugosci pocz<1wszy pojawiaj[! si� w worku wfoka.
Zakonczenie uzupelnienia nastypuje przy dlugosci 33 cm. Srednia d!ugosc uzupelnienia wynosi
25 cm, co odpowiada wiekowi uzupefoienia 2 ,31 roku.
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TipeHheK!l JI.E. 

MCCJI:E;IJ;OBAHMH MEPJIY3H, MERLUCCIUS CAPENSIS CASTELNAU, 1861, 

H3 PAi10HA IllEJib<I>A HAMMEMM. I lJ, B03PACT, POCT, B03PACT 

�OTIOJIHEHHH M TIOJIHAfl CMEPTHOCTb 

P e s JO M e 

B TpaJIOBOil pu6oJJOBJJ!l ey,l(OB ,.Anye" !! ,,CHpHye", rrpoBe,l\8HHOi1: Ha rrpOTJDK8Hllll 

MapTa, anpeJJR !! MaR 1977 r., npHeyTeTBOBa.Jia M8pJJy3a ,l\Jll'IHO.H e 16 ,l\O 88 CM 

(p!!e,1, Ta6.i,3,4). BoapacT MepJJyahl onpe.I(eJJHJJH Ha oeHoBaH!!H rro.n;eqeTa eTe

KJJOBH.I(HhlX 30H no OTOJJl!TaM, rrp!! yeTaHOBJJ8Hl!l! .I(HH po�.n;eH!!H Ha 1 eeHTH6pH, 

Ha YJJOBOB IlOJJyqeHO puoy B B03paeTe 1-12 JJeT, HO 60J!hill8 Beero HaXO,l\l!JJOeh 

oeo6ei1: B B03pacTe 3 I'O.I(a, MepJJy3a OTJJ!!qaeTCH 60JJhilll!Ml! np!!pOCTaM!l ,l\Jll!Hhl B 

rrepBue I'O,l\a �!!3HH l! YM8Hhill8Hl!8M rrp!!pOeTOE ,l\Jll!Hll C E03pacTOM, TiapaMeTphl 

,l\JIR ypaBHeH!!H pocTa HB.JIJllOTeH eJJe,l\yJO�l!Ml!: 

CaMI\hl l! CaMKll 

C aMI\ll 

Ca.MR!! 

L 

L 

L 

125 ,20 cm, 

113 ,42 cm, 

126 ,40 cm, 

TioJJyqeHo rroqTH O,l\llHaKOBUe Kp!!Blle 

MOK, npe.n;c TaEJJeHHUe ypaEH8Hl!HMH: 

I< 0, 1065; t 
0 

0,212 I'O.I(a 

I< 0,1340; t 
0 

0,665 I'O,IJ,a 

I< 0,1070; t 0 ,300- I'O,l\a 

3 aEHC!!MOCT!! EeC-,l\JlllHa ,IJ,JIH C aMI\OB l! ea-

,l\JIH CaMI\OE, CaMOK !! HecospeEml!X oco6en COEM8CTHO: 

W O, 0070 L 2 '99o7

.I(JJH CaMI\OE: W 0,0081 L z,9494

,l\JIH Ca.MOK: W 0,0074 L z,930l

AcllMilTOT!!tf8CK!!i1: Bee Ca.MOK (13,565 Kr) rroqTll Ha 4 KI' OOJ!hill8 acHMIITOTHqee

KOI'O Eeca CaMI\OE (9,170 Kr). 011eHKY lJOJJHOi1: CMepTHOCTl! rrpOl!3EO,l\l!Jlll c IlOMO

�hJO 3 M8TO,l\OE, B cpe�HeM CMepTHOeTh coeTaEJJHJJa 1,13 - Ilpl! y-reTe KOJJ!lqeeTBa 

phl6hl HaqHHaH c TpexJJeTHero EoapacTa H 1,32 - rrp!! yqeTe KoJJnqecTEa HaqHHaH 

c qeTupexJJeTHero B03pacTa, !fa rrpoEe,l\eHHhlX Ha6JJJO.I(eHHi1: c.Jie.I(yeT, qTo .I(OIIOJJ

HeHHe 3KCIIJJYaTal\l!OHHOi1: qacT!! CTa.n;a Haql!HaeTCH c 17 CM, TaK KaK phl6a TaKO.H 

,l\JlllHhl llp!!CyTCTEyeT E MemKe TpaJia. 0KOHqaHHe ,l\OllOJJH8HllH rrpoHCXO,IJ,llT llpll 

.I(JJHHe 33 CM, �JJHHa ,l\OllOJJH8HllH E cpe.I(H8M COCTaEJJHeT 25 cM,qTO COOTE8TCTEyeT 

B03paeTy ,l\OllOJJH8HllH 2,31 ro,IJ,a: 
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