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INTRODUCTION

Horse mackerel (Trachurus trachurus L.) proportion in the Yugoslav
commercial catches is very significant. They occur in trawl and seine catches
all year roun.d. This fish species is distributed throughrout the Adriatic and
particularly abundant in the area of Jabuka Pit (K arIo vac, O. and Ka r-
lovac, J., 1971). Published data an this species biology are very scarce,
particularly those on the population inhabitiJng the Adriatic. Ale g ria (1983)
presented growth parameters and some biological parameters of this population.

This paper is a oontribution to the knowledge of growth based on length
and age structure of horse mackerel population from Blitvenica in the middle
Adriatic.

MATERIAL AND METHODS

Results given in this paper are based on the data on length structure and
age of horse mackerel captured during experimental trawling of the r/v BIOS
at 200 m depths in the area of Blitvenica between July 1980 and November
1981.

Data on length l'efer ta the total fish length.
Age was determined from otoliths from which the age of 4-5 years is

rather easily identified since ring structure of otoliths is distinctly marked.
Whole otolith was observed !in a clearing agent under reflected light against
a dark background. This techn'ique can.not be applied to a1der specimens in
which atolith structure is nat clearly distinguished. TherefIOre, it was main1y
pretty difficult to determine the age of fish except in a smaIl number of
specimens.



RESULTS AND DISCUSSION

Length-frequency distribution

Length-frequency d:Lstribution of horse macfuerel from the area of Jabuka
Fig. 1. H:Lstogram shows a very significant peak which referes to 17-24 cm
length range including several age groups. In ad'dition to somewhat less mar-
ked modal value .of 14 cm which mainly corresponds to the first year,
the other two less markeid madal values at 30 and 33 cm length are very
likely to include a larger number of age groups. .
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Fig. 1. Length fuoequency and age da.stributaQn
of slampled Trachurus trachurus (L.) fuoom
Blitvenica in ~e Adriatica sea in 1980-
1981.

Length-frequency distdbru,tion of horse mackerel fl'om the area of Jabuka
Pit in the 1969-1970 is quite different. Namely, in a\cJdition t.o 6-16 cm
length range, horse maakerel specimerns of 9-12 am were predomiJ11ant (J u-
k i c and P i c c i net ti, 1981). This means that samples prindipally aontained
O-group fish. During HVAR Expediti:on trawling specimens. of 23-37 cm
with 33 and 35 cm moda.! lengths were captiUred in autiumn. However, speci-
meas .of 13-39 om with two modal length of 17 and 35 cm (K a ir lovac, O.
and J. K ar lova c,1971)erepredominant in spring.

Relationship between body length and otolith length

Relati:onship between body length and otolith length iiS express ed by the
following equation:

D = 0.6396 LO.8692

where D is the length of otoliths. Allometric relat:Looshiip between both cha-
racters isgiven in Fig. 2. Calculated ratio between totallength and otolith
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length (Table 1) is gradually reduced with the increase of body length. This
is indicative of the possibility that 'in older specimens structural material of
otoliths is deposited on the structure of otoliths rather than at the oto1ith
edge and subsequently otoliths increase mainly in width.

* Mean from only 3 indivddua1s, ,they me not used for calculation.
A :&>timated from ot.o1ith-totallength ["ela1Jionship.
BEstimatecl Lrom VIOnB&talanffy's equa1Jion.
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Fig. 2. Rela1Jianship between total length and
o1Joliith length af Trachurus trachurus
(L.) from Blitvendm in the Adriatic Sea
in 1980-1981.
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Table 1. Otoldlth and tOltaJ body length, otolith-total length l'atio and e51timated
total body length of Trachurus trachurus (L.) :fu'om B1itvendca Jin 1980-
19'801.

Mean total Mean otoJith OtoLi th -body TheoreticaJ lenglth
length length length ratia (cm)

Age (cm) (mm) (X104) A B

1 16.79 6.02 358 15.44 14.81
2 20.49 6.91 337 18.95 19.31
3 22.89 7.52 328 21.32 22.91
4 24.67 7.89 323 23.11 25.80
5 26.33 8.40 319 24.77 28.12
6 27.22 8.76 322 26.14 29.98
7 28.05 9.16 327 27.71 31.48
8 31.10 9.52 306 29.10 32.68
9 32.34* 9.82* 304 30.27 33.64
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F1ig. 3. Growth cu:rve for Trachurus trachurus
(L.) f["Qm BI'itven.icra in the Adriatic Sea
in 1980"':"'1981.

Age structure

Maxirnum age which coulld be deter'iJ:11ined in only three of the fish is
. 9 years. Apart from the difficu1ties in age-deterrninatiOll1 of larger specimens,

they were also PQody repr-esented in the catches realized fl'om the study area
in the sampling period.

Other authors which applied similar methods deterrnined the age of
10-12 years fOlI' Trachurus trachurus from diff~ent Eur-opean oaastal Meas
(P 01 on s k i, 1967; Sa hr ha ge, 1970 after Mac e r, 1977). Mac e I' (1977)
applied same other methods and pro<vetl thatotoliths with a larger nurnber of
rings were rather frequent in the samples obtained from the region around
Britain. The maximum age veported by this author wasc 35 yea:rs. Applying
the ;same method, Ka rn rplOW s k i (1981) determill1ed the age Oif 22 years for
horse rnackerel from the eastern Atlantic.

Age structure in relation tlO fength structure is given in Table 2. The age
and length structUl'e show partial o<verlapping of success.ive year groups fo\['
defined lengths. This partial ov;erlapping LSbetter marked in o!1der specimerns.
This means that same of horse rnacke\rel indi'Vilduals af the same length groups
may belong to two ar more age groups.

Age and growth

After Ric k er (1975) van Bertalanffy's equation of the form:

Lt = 37.55 [1- e-0.22(t+1.28)]

was used for the oalc1,!lation of hypothetlj,cal length at each age (Table 1).
Growth curve thus obtained is given in Fig. 3.

Estimated value of L = 37.55 crn g1'V'en here was calculated from meaa:l
length obtained for I to VIn ageclasses. This va1ue is probably not the value
vepresenting maximum size of horse mackerel from Blitvenica since it is lower
than maximum observed length of 40.5 cm. Valu es whioh Ka m p o w 8 k i
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(1981) obta1ned flOr horse maclkerel frlOm the easterm. Atlantic were lower
(L = 36.19 cm). G e Ide n h u y s (1973), hlOwever, obtained L = 54.29 om
for horse mackerel from the open waters IOfSouth Africa. '

Thus, by L.'1cluding larger, that is older, specimens in calculation already
calculated par.ameters could be changed and their aCCiuracy improved.

CONCLUSIONS

~

Horse mackerel of the seoond, third and fourth year classes predominated
in the samples !:rom the study area and period of sampl:iJng. Mod al length
IOf19 cm corresplOnds ta the 2 year old fish, that IOf22 cm ta the age 3 and that
IOf24 cm to the age 4. Fish af O and I year graups were poorly represented as
well as V-group fish and older.

Calculated paxameters of growth curve: L = 37.55 cm, K = 0.22 and
to = -1.28 are only preLiminary.

BlOdy length ta IOtolith length ratio is reduced with the body length
increase. This means that otoliths grow in thickness, particularly in larger
individuals.

Age grlOups could nOot be clearly distinguished on the basis of length
frequencies owing ta the significant Ooverlapping.
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Table 2. Length-frequency of age classes of Trachurus trachurus (L.) from Blitve-
nlica in 1980-1981

Length
class Age class

(cm) O 1 2 3 4 5 6 7 8 9 Tortal

101-120 2 2
121-140 5 5 10

1

141-160 3 9 12
161-180 30 7 37
181-200 8 59 2 69
201-220 51 32 1 84
221-240 3 33 21 1 58
241-260 18 15 7 40

2611-280 1 3 2 2 8
281-300 1 2 6 1 10
301-320 1 2 2 1 6
321-340 2 2 4

TOItaU 10 52 120 67 41 20 12 10 5 3 340

Percen-
tage 2.9 15.4 35.5 19.8 12.4 5.9 3.6 2.9 1.5 0.8
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OPAŽANJA O RASTU I STAROSTI ŠNJURA (TRACHURUS
TRACHURUS L.) U SREDNJEM JADRANU

Ver6nica Ale g ria H e r n li n d e z

Institut za oceanografiju i ribarstvo, Split

Rad proostaivlja doprinos pOZJnavanju rasta šnjura (Trachurus trachurus L.)
na osnovu dužinskog i starasnog sastava populacije iz podrucja Blitvenice u
srednjem Jadranu, za razdoblje od 1980-1981. godine. Dužin:ska distribucija je
ummodalna 'i obuhvaca primjerke od 17-24 am dužine, tj. druge, trece i
cetvrte godišnje klase. Izracuna.te vrijednosti parametara von Bertalanffyjeve
krivulje rasta L = 37,55 cm, K = 0,22 i to = -1,28, smatraju se preliminar-
nima.

Starm>ne grupe nisu se mogle iZJdV!ojiti na osnovu distribucije dužinskih
frekvencija zbog prisutnosti znaeajnog preklapanja ,sukceslvnih goidišnjih grupa
za odredenu duŽ!inu.
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