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:I!he da ot thia pe_:>er 18 to detÜle tbe rat:e ot growth

ot the horN Moarel. 'h'p.eburus tracl:mru.s trOll the ll'orth

....t Uriea ..tera aDd tot» eharaoteriBt1es ot 1tll popula

tlGD explolted bT Pol1ah t1aheries. !h1s stlldy RS carried

ou1J aa the ~1. ot aateriala ocllected du.r1Jlg the per10d

troa 196? 100 197"- 1Jl tlw lfortbern part of ~he ares troll!

lat. 170 Jf to 260 1I; troa e_rolAl and exploratory

eatcbes. ~ length ..asurellllIlts 1Jlcluded 19.599 f1sh whose

length 08cillated bet..ell 10 and 42 011I. 184~ otol1ths were

exami.lled of wlüoh 1~ were iUegible.

Du.e 100 the tact tlJAt the sp&w:c1llg per10d axteuds !'roll

October 100 May /Overko - 1969/. 110 has beeu adm1tted after

KOlIlpO'iJ.~ aJ3d 'fTsok1t1s1t1 /1973/ the tirst of Jacuan as the

birth date. Tl» group1J:lg of f1ab. !rOll cU.!'fereut Ol.'~ periode

iud
Thünen
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ill age grOllps was dons tald.Dg illto cODsideration ot this

assumption. The rate o~ growth ot lII8.les e.Dd fe les was

DOt separately n:llllined due to tbe illsuttio:LeDCY ot 1IIIlterials~

Age and growth or horae maokersl !Tr. traohurusl

The lSIlgth IIsasureUDta baV1l bee» pressIltsd 1J3 Tables

1a - g. As it appears troll these tables. tbe leIlgth cOIIlpo

s1tloIlS are pollllo4&l lI'hich taollltated the deterllination

of tbe trsqueIlCy ot part1cular age groups. fheir lllean 1aJ:Igth

1s g1veD ill fable 2:

fable 2.

)lean leDgth or 1;1» partiouJ.ar as- grOllPS lill cal

1l0Ilth a:od year I ~ II:rOW

ot catches 0 I II III IV V VI VII

November 1967 14:9 17.7 20.7 24:0 28.0 30:0 - -
~. ---
!DeoeJllber 1967 - 18:'1 21.5 - - - - -f--.-------
Ja:ouary 1968 - 18:1 21.8 25:0 28.2 30:6 - -
~------

August 1968 1}.4 19:4- 2}:7 26:4 28:8 30.8 '2.1 ---
Oetober 1968 14:_ 19:'1 <5:8 28.0 30.9 - - -
Wovelllber 1968 1}.4 19:8 2,.'8 28:0 30:5 31:6 - -
FebruB.r7 1969 - - - - - '0:5 31.6 32.7

-
:Pebru.B.r7 1970 - 19.1 21.5 24:1 27.9 30.6 31~4 33.0
~.

Fe~ 1972 - - 22:5 25:5 28:0 30.0 32:0 ":8--._--
Jlarch 1972 - - - - - 31:8 33:6 34:6
===============--===--===== ===== ====== ~==--::: = -=== =====: ===
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PrOlII the data presented in the above table it results

that tbB dil~erences ill tl:ie lII/lB.D length ef the particular

generations in the months of December - .Ta.zmary - Februarj

are ina1gnl.!icant, wh1ch shows a stabllity in the gro~th

of horse mackerel dariDg th1s period.

j.dm1tting tbB length of a seven year eld fish as ODe

hundred pereent, we get the follolrlng grolrtll rate in the

consecutive years ef 1ts lUe:

I ;rear 56,6 l'

n year 11.6 %

III year - 10.0 ~

IV year 9.4 %

V year 8.1 J

VI year - :3~1 ~

These datll show tbat th.e growth rate ef the hcrse mackerel

varies in at ditferent stages' of its lUe. The herse

1II8.clterel gron tlle most rapidly during the first year when

a.ll etabol18m seMeS to increase the s1ze of the fish.

Dt1riDg tlle secODd ysar, the horse lIIaolterel attains Hs

• sexual maturity IOve·rlto, 19691 and iD connection with this

there 18 a sign1f1cant slolrlng down of the grorih. It should

be stated, however, on the basis of stud1es of older fish

otoliths and iDcrement tsndenc1es that horse maclterel grolfs

during all its 1l.fe.

The JIlllB.D weights of horat mackerel in particular years of

1ts lUe are g1Yell in Table 3.
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Table 3.

Weight of ~r. tra.churu.s 1Il tbe consecutive age graups

/ 1Il gr./

4}.5 8:;.0 121.0 -

H5! group I

night

n In IV V VI vn

•
The relation betweeD tbe total length aZId the we1ght ma,.

be detined b,. tba tormula:

'It :: L • L~

....here:

Wt :: tbe fish weight II.t ags t

Lt :: total length of tbe fieh at age t

k and 11 :: constant eoefficients.

Ooetficients k aZId·D have beeil estimated aecording 100

empirieal data b,. th6 aethod of tbe SIIlAllest squares and

bave the followiDg valu8s:

k :: 0.0049, D:: }.14

henee: 'I
t

:: 0.0049 ~ ~}.14

The parameters of growth esuations

The parameters of linear growth were determ1.Ded aecording

to tbe Bertalanft,. formula:

L
t

:: L to 1 - e -k/t-to/

LtQ was determ1Iled by use of ll'ord-"altord. Jll8thod /P1g~2/.

•
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The Parameters K aDd to have been estimated accordiDg

to the lIlethod of the smallest squares and have the

respect1ve ~ues:

K = 0.13 to = - 2,32

.A,pply1.ng the above values we get the followi:og equaticD

of 11Dear growth of Tr. trachurus:

1 _ • -G.13 /t + 2:321
~ = 50 am ~

The conseaut1ve values L estimated accordi!lg to this e.;.ur,

t10n do not ehow signil1cant d1fferences with the meaD

_lues obtained froll tbe emp1rical observations /Tab1e 4./.

Tab 18 4:

Jlean lengtbs of horse _olterel /Tr. trachurus/

1D the part10ular age graups

JIIlthod !r grOUPS

0 I II III IV V VI VII

ellpirical
18:1 21:'8 25:0observations 28.2 30.6

--------------------
.Bertalanff)'
equatiQD n:02 17:52 21:99 24:'96 28:01 30.65 33.05 35.11

---------------------------------------------------------

J.pply1ng the previously calculated length/weight equatioD

we have: W.. = 1 057 g.

The we1ght growtb. iD the age 1'unct:lOD 1s given according

to tb8 formula:

W
t

a 1 057 g G_e -0:13 It ~ 2.32iJ3. 14
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Tbe grapba or tbe grOlrth ruIlct10n 18 ahDWII 1Jl F1g. 1.

Length aDd ase cOIIlposition or the horse 1IIl0lterel in

Polish catches

. The length oOllposition of horse 118.0lterel ~ tbe ,eus

1967 - 1974 haa been shown 1Jl F1g. 3• .1S it reBUlts froa

the fig. 3 1Jl al1 tba diacuased ,e&r8 .....xe..l .odes can

be observed wh10h correspClZlda to leDgth groa.pa: 16 - 20 Oll,

22 - 26 Oll am 32 - 36 eil.

Th.e age oOlipoBition of eatches i. shOWll 1Jl J'ig. 4~

During the ,.ara 1967-1972 tbere RS oO%latahd a large

presenoe of tl» V, VI aJ:I4 older ase groa.~ aoocape.n1ed b,. c

a sensible frequeDc,. or ~ ,-ouDger age groa.~ /I to rrI./.

ID tba ,eara 1973 &Dd 1974 tbe fioequeno,. of ase group IV

&Dd older ODeS 1Jl th.e oatobaa a18DU10aDtl,- deerea_d to

th.e profit of ;rauager ap grOlJ,pll /I - rrI./. fida lead.a to

auppose that older generatioDa :ba4 been onrt1abed.

•

.. shou.14. however, e~1.. thatintbe ,eus 1m
197 tbe Pol1sh f1sh1Jlg fleet operate4 0Dl,- 1Jl tbe area of

lat~ 21-26
0 -t /Bpanish Selaara Sb8lt e%?lui...l,-/. where

usua.ll,. there 1a observed a oODs1derable presenee of ,.OWIg •

fish of a SIII&1.ler abe. b genere.J. lt shou.l4 be notecl that

it 18 impossible to draw &Ocurate oOllolua10D8 troa tba

aot:u&l. stud1ea l1II1ted to th.e trao1oion cf h-~traohurus

poPlUat1cm.
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Table 18..

Le~th and age COIIPos1t10D of Tracburua tracbu.rus

catchos - November 1967

Length j,4te Er. ouns Total
Icml 0 I U UI IV V VI

11 8- 8-
2 18 18
:5 2:5 2:5
4 26 26
5 66 66
6 91- 31 122

" 18 112 130
8 129 14 143
9 7'+ 25- 99-

20 38 38
1 57 -

57
2 31 10 41
3 16 17 33
4 16 16 '25 15 15
6 5 6 11
7 5 10 15-
8 34- 14 18
9 20 16 :56

30 32 25 57
'1 44 22 66

2 185 185
3 181 181
4 116 116
5 61 61
6 25 25
'1 5 5
8 2 2

Total 250 346 181 68 70 106 622 1.643
-

" 15.2 21.1 11,0 4;0 4.3 6,4 37.9 100,0----
Mean
leDgth 14,9 17.7 20,7 24,0 28,0 30,0 - --- i-------

•
J
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Tab1e 1b

Length end age compositioD ot Tr.~achurUs catches

J8.Ilua.ry~ 1968

!LeDgth .ke LrOUtlS Total
CIII I II III IV V VI

12 1 1
} 2 2
4 5 5
5 5 5
6 15- - 15
'1 28 18 46
8 66 39 105
9 6} 47 110

20 19 25 44
1 26 26
2 42 9 51
.3 63 Y? 100
4 7} 84 12 169
5 39 152- 39 230
6 1} 158 26 197
'1 10 82 92
8 84 84
9 106 19 125

30 55 111 166
1 55 111 166
2 197 197
.3 230 230
4 189 189
5 110 110
6 69 69
?- 18 18 .
8 5 5

Total. 204 }85 450 459 857 202 2.577-- -------- ------, 7.7 15.0 17.6 18.0 33.6 8,2 100,0
-- r------ -------

IlelUl -
leDgt:l 18,1 21,8 25.0 28.2 30,6 - -

- -- --------



Table 10

Length &Ild ~ compos1tiOXl o~ h'.tracmuus catches

August 1968

Lengt Agl! gr ~ps Total Icm 0 I II III IV V VI VII

10 1 1
1 1 1
2 4- 4-
~ 9 9
4 10 10
5 6 6
6 :; :; 6
'l 9 9
8 10 10
9 3 :;

20 ~ S
1 18 :; 21
2 109 109
:; 282- 282
4 298 12- :;W
5 190 8 198
6 4~ 3 %
? 14 30 44
8 30 14 lf4
9 65 21 86

:;0 45 }O 75
1 81 6 B7
2 31 12 6 49
:; 10 17 2?
4

I 13 13
5 15 15
6 -
7 1 1
8 1 1

Total 34 52 882 107 157 163 28 53 1.476

5,:; t9,8
- ----•:J2,1

7,3 10,7 11,1 2,0 3,7 100,0

~- :;:~ ----- .-
19,4 2:;.? 25.4 28,8 :;0,8 32,1 - -

leng

•

•
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Table 1d

Length a.ud age composit1o:Q of Tr. trachurua catchea

November 1968

LengtI: Age groups Total
ca 0 I II III IV V VI.

11 2 2
2 -
~ 10 2 12
4- 10 9 19
5 2 15 17
6 5 5
7- 4- 4
8 12 12
9 14- 14

20 22 22
.1 2!l 27

2 52 5? 105
~ 16 181 197
4- 200 200
5. 8lj. 7- 91
6 }8 8 46
7- 26 26
8 }1 31
9 19 12 31

30 19 17 3- 39
1 } 21 18 42-
2 11 27 ~
~

4- 17
14 14

5 2 2
6 1 1

!rotal 24- 178 556 11~ 61 52 }4 1.018
- ---- ---- -----, 2,4- 17.5 54,6 11,1 6,0 5,1 ~,3 100,0

- -:.- --:--- -------
lkIeJ:1 13,4 19,8 2},8 28~O ~0,5 31,6 - -
length



Table 1e

LeIlgth a.nd a~ compos1t10X1 or Tr~ trachuruB 'oatohes

Length .l21! ln'0I1 8 Total
Oll I II In IV V n VI:I 1VnI.

16 2- 2-
'1 8 8
8 10 10
9 14- 9 ~

20 16 19 '5, 7 35 42
2 3 1+4 6 - 5}
3 17 3 20
4- 6 6 12
5 3 3 6
6 3 2 5.,. } 3 6
8 " 4- 11
9 12 12 - 2'l-

30 29 28 5'1
}1 2:1 41 14- 82
32 29 43 ~ 14 129
33 33 89 - 122
34 56 18 74
35 41 41
36 15 15
3" 3 3

Totia: 60 130 24 2:1 101 145 1202 91 780.-f-- :T
" 7.7 16.7 3.1 3.5 12~9 18,6,25.9 11.6 100,0-

JleSJl 19.1 21.5 24.1 2:1.9 30.6 31,4- 33,0 - -length

..

•
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Tabl:e 1J:

Lellgth aXld age compositiOXl o~ Tr.trachu.ru.s catehes

February 1972

Lellgth 1"'6 ..TOIlDS Total
eil II III IV V VI VII

20 4- 4-
1 6 ~
2 9 9 18
} 50 50
4 ?3 73
5 89 89
6 111 111
!Z. 84- ~ 13Q
8 1}8 13.8
9 32 51 83

30 44 44
1 10 1Q 20
2 12 28 4 44

3 13 10'Z. 12Q
4- 118 118
5 53 53-
6 6 6

!fotal 69 366 216 117 51 288 1.107--~._-~-- 1----- ----- '-----~---
~ 6.2 33.1 19.5 10,6 4,6 26.0 100.0

- -- --::.- -----
1le8.ll 22,5 25.5 28.0 30.0 32,0 33.8 -leXlgth



Table 16

!lg'th aIld ae;e cOIIpos1:'10D or 'rr.trD.Chnrw! catches

Length Aa litrOUtlS Toilal
CID V VI VII VIII IX+

-
29 2 2
}O 16 1G 26-

1 14 18 6 }8
2 } 28 22 53
3 4 26 7 }?
4 . 13 1} 5 31
5 10 4 14
6 -
?- -

38 - 1 1

Total 36 60 67 }O 10 202-• 17.3 29.7 33,2 14,8 5,6 100.0-- --- -
!leaD

}O.S }1.6 32,7 34,1lellgth - -
March 1972

LeDgth il!:l! IITOU'DS TotaJ.
CIIl V VI· VII VIII IX+

.. -
29 1 1
30 3 3
1 1 - 1
2 3 8 11
3 ? 4? 21 75
4- 64- 99 38 201
5 9 1Q1l. 69 9 191
6 19 25 1'1 61
7- 7 ? 8 22
8 11 11
9 2 2

40
1
2 1 1

Total 15 128 250 139 48 580--_._-.- -----• 2,6 22,1 43,0 24,0 8,} 100,0
~. ---
~:th

-
31~8 3},6 34;6 35,0 - -

;
I

I

•
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