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RELATIONSHIPS BETWEEN FISH LENGTH AND OTOLITH LENGTH
IN THE POPULATION OF CAPOETA CAPOETA UMBLA (HECKEL,
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ABSTRACT. In this study, the relationships between otolith length and fish length (total, fork and
standard) of a total of 251 specimens of the Capoeta capoeta umbla (Heckel, 1843) (Cyprinidae) species
inhabiting Hazar Lake were examined.The otolith lengths were measured for the whole otolith (in an
anterior to posterior direction) by using an ocular microscope with a micrometer.There was a strong
relationship between the otolith lengths and fish lengths obtained.
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Determining fish age by examining otolith length has been reported by many
researchers (Lagler 1956, Chugunova 1963, Tesch 1968, Ozdemir and Sen 1986,
Beamish and McFarlane 1987, Bradford and Geen 1987, Brothers 1987, Ekingen and
Polat 1987, Maceina and Betsill 1987, Celikkale 1991, Erkoyuncu 1995, Polat and Isik
1995, Geldiay and Balik 1996, Akyol et al. 1997, Metin et al. 1997, Avsar 1998).

Fish length-otolith length (Akyol et al. 1997, Metin et al. 1997) and fish
length-otolith radius (Bradford and Geen 1987, Brothers 1987, Maceina and Betsill
1987) relationships have also been determined.

The present study is aimed at determining the fish length-otolith length relation-
ships in Capoeta capoeta umbla (Heckel) from Hazar Lake, Elazig, Turkey.

Fish samples were collected from four different stations in Hazar Lake (Fig. 1)
between November 1996 - October 1998 by using trimmer nets with 18, 24, 32 and 54
mm meshes. The otoliths of the sampled fish were removed after their total, fork and
standard lengths were measured.

The otoliths were dried, cleaned with 96% ethyl alcohol and examined under a
binocular microscope (Polat and Isik 1995).
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Fig. 1. The location of Hazar Lake, Elazig, Turkey (Sen and Ozdemir 1986).

The fish length-otolith length relationships were examined by using the follow-

ing equation: y = a + bx, where: y - fish length, x - otolith length, a - intercept value, b -

coefficient value.

Sex-linked changes in fish length and otolith length were examined statistically
with the ANCOVA test (Fowler and Cohen 1992).

Total length-otolith length, fork length-otolith length and standard length-otolith
length relationships of males, females and all fish were examined and a strong posi-
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Fig. 2. Total length-otolith length relationships
in C. c. umbla (male).
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Fig. 4. Total length-otolith length relationships
in C. c. umbla (male-female).
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Fig. 3. Total length-otolith length relationships
in C. c. umbla (female).
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Fig. 5. Fork length-otolith length relationships
in C. c. umbla (male).

tive linear relationship was found between fish lengths (total, fork and standard) and

otolith length (Figs. 2-10).

The total, fork and standard lengths and otolith lengths of fish are given in

Table 1.

In this study, fish samples ranged 194-460 mm in total length, 167-437 mm in fork
length, 156-399 mm in standard length and 1.72-4.60 mm otolith length (Table 1).
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Fig. 6. Fork length-otolith length relationships
in C. c. umbla (female).
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Fig. 7. Fork length-otolith length relationships
in C. c. umbla (all fish).

500

o
o

Standard length (mm)

y =23.774 + 87.675x
r=0.93
N =140

Otolith length (mm)

Fig. 8. Standard length-otolith length relationships Fig. 9. Standard length-otolith length relationships
in C. c. umbla (female).

in C. c¢. umbla (male).
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Fig. 10. Standard length-otolith length relationships
in C. c. umbla (all fish).
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TABLE 1

Measured values of total, fork, standard and otolith lengths of fish
(male, female and all fish (male + female)) and 95% confidence level values

N Mean SD Min. Max. - 50 C.L. (x SD)
(mm) (mm) (mm)

Male

Total length 282.60 195 282.60 +9.63
Fork length 254.18 175 254.18 +8.79
Standard length 236.24 162 236.24 +8.17
Otolith length 2.3879 1.75 2.3879 +0.07
Female

Total length 281.39 194 281.39 +£9.08
Fork length 250.94 167 250.94+£8.15
Standard length 232.34 156 232.34 £7.58
Otolith length 2.3788 1.72 2.3788 +0.08
All fish

Total length 281.93 194 281.93 + 6.60
Fork length 252.37 167 252.37 +5.97
Standard length 234.06 156 234.06 £ 5.55
Otolith length 2.3829 1.72 2.3829 +0.05

Sex-linked changes in fish lengths and otolith lengths were found to be statistically
significant (P < 0.05, ANCOVA test).

In conclusion, it is obvious that there was a very strong correlation between total
length-otolith length, fork length-otolith length and standard length-otolith length in

Capoeta capoeta umbla. A similar, strong correlation between fish length-otolith length
have also been found in some other fish species (Akyol et al. 1997, Metin et al. 1997).
Maceina and Betsil (1987) found a strong positive correlation between total length
and otolith radius in white crappie Pomoxis annularis Raf.
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STRESZCZENIE

ZWIAZEK MIEDZY DLUGOSCIA OTOLITOW I DLUGOSCIA RYB GATUNKU
CAPOETA CAPOETA UMBLA (HECKEL 1843) ZASIEDLAJACYCH JEZIORO HAZAR,
ELAZIG, TURCJA

Celem badan byto okreslenie zwiazku miedzy ditugoscia otolitow a dlugoscia ciata (analizowano
dlugos¢ catkowita, dlugos¢ ciata i dlugos¢ ogonowa) Capoeta capoeta umbla (Heckel 1843) (Cyprinidae). Prze-
badano 251 osobnikéw zamieszkujacych jezioro Hazar, potozone w srodkowej Turcji. Proby ryb pozyskiwa-
no w okresie od listopada 1996 do pazdziernika 1998, z czterech stanowisk znajdujacych sie w réznych cze-
Sciach zbiornika (rys. 1). Do weryfikacji istotnosci zwiazku dlugos¢ ryb - dtugos¢ otolitow uzyto réwnania
regresji prostoliniowej. Stwierdzono, ze zaleznosci te byly wysoce istotne statystycznie, a wspotczynniki
korelacji rownan regresji opisujacych te zaleznosci przyjely wartosci od 0,90 do 0,94 (rys. 2-10). Zaleznosci te
byly wysoce istotne statystycznie zaréwno dla samic, jak i samcow tego gatunku (tab. 1).
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