
INTRODUCTION
The Mediterranean peacock wrasse, Symphodus tinca

(Linnaeus, 1758), is a demersal labrid species. It occurs in
the eastern Atlantic from northern Spain to Morocco and in
the whole Mediterranean, including the Black Sea (Quignard
and Pras 1986, Bauchot 1987, Fischer et al. 1987). It is the
most common and abundant wrasse in the Mediterranean
(Bauchot 1987). This gregarious littoral fish can be found
on rocky reefs covered by algae or in sea grass meadows
of Posidonia oceanica, sometimes in salty lagoons, at
depths ranging from 1 to 50 m (Quignard and Pras 1986,
Bauchot 1987).

The peacock wrasse is a gonochoric species with sexu-
al dimorphism in body colour pattern, which is particular-
ly visible during the reproductive period (Quignard 1966,
Warner and Lejeune 1985, Guidetti 2000, Pallaoro and
Jardas 2003). Males build nests of seaweeds where one or
more females spawn (Warner and Lejeune 1985,
Quignard and Pras 1986).

The number of publications covering the age and the
growth of Symphodus tinca is limited, despite its wide distri-
bution in the whole Mediterranean. Some general
weight–length relations have been published (Petrakis and
Stergiou 1995, Dulčić and Kraljević 1996, Gordoa et al. 2000,
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Background. The peacock wrasse, Symphodus tinca (Linnaeus, 1758), is a common Mediterranean fish and the
most abundant labrid species on the eastern coast of Algeria. Its age and growth, however, have been poorly stud-
ied. Such data are essential for proper fisheries management. The aim of this study is to provide information on
the age and growth of this wrasse species from the eastern Algeria based on two different methods of fish age
determination.
Materials and methods. Age and growth of Symphodus tinca were determined by examining otoliths and scales
of the fish sampled between January and December 2011 on the eastern coast of Algeria. Otoliths and scales from
515 and 469 specimens, respectively, were used to determine the age using commonly accepted procedures.
Results. The age was successfully determined in 513 (99.61%) otoliths (277 females, 209 males) and in 428
(91.25%) scales (232 females, 173 males), representing age classes between 0+ and 5+ years (1+–3+ years for
females and 1+–5+ years for males). The validity of the otolith and scale readings for estimating age and growth
was supported by the back-calculation method. The success rate in reading otoliths and scales of Symphodus tinca
was very high. The growth pattern is well described by the von Bertalanffy growth equation: from otoliths, L∞ =
26.46 cm, k = 0.79, t0 = –0.12 for females and L∞ = 32.32 cm, k = 0.54, t0 = –0.22 for males; from scales, L∞ =
26.61 cm, k = 0.61, t0 = –0.45 for females and L∞ = 32.50 cm, k = 0.48, t0 = –0.31 for males. Otolithometry and
scalimetry gave very close results. The total lengths (TL) ranged from 4.9 to 31.3 cm, and eviscerated weight
(We) from 1.38 to 400.65 g. The length–weight relation showed an isometric growth for females (b = 3.01), and
negative allometric growth for males (b = 2.86).
Conclusion. The age was estimated by otolith and scale reading for males and females where the two methods
yielded the similar results. Although the otolith readings presented a better fit (99.61%), scales could also be used
with fairly good results (91.25%). In the future, research on the growth of S. tinca either of these two methods
can be used to save time. The scale method, however, is certainly the easiest.
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Morey et al. 2003, Pallaoro and Jardas 2003, Karakulak et
al. 2006, İlhan et al. 2008), but only two studies on its age
and growth are available, one for Catalan coast (Gordoa et
al. 2000) and the another for the Croatian coast (Pallaoro
and Jardas 2003).

The age information is important, as it constitutes the
basis for the calculations of growth and mortality rates
and productivity estimates (Campana 2001), making it
essential for fisheries management (Casselman 1987,
Tsikliras et al. 2013). One of the main problems facing
age and growth estimates is the selection of the morpho-
logical structure that would be most suitable for determin-
ing the fish age. Scales have been used widely for age
estimation, however, the use of scales has been criticized
mainly because the ages of older fish are frequently
underestimated (Beamish and McFarlane 1983, Carlander
1987). Otolith age determination is thought to be more
accurate because otoliths have a higher priority in utiliza-
tion of calcium (Carlander 1987). Furthermore, scalimetry
and otolithometry remain always two methods more
usable for estimate age (Beamish and McFarlane 1983,
Casselman 1987) but what is the easy and reliable method
for determining the age of Symphodus tinca?

This paper investigates age and growth of Symphodus
tinca in eastern Algeria. In particular, we compare the
results of scalimetry and otolithometry. Growth parame-
ters are essential inputs to stock assessment and will pro-
vide better insight into the life history of this species.

MATERIALS AND METHODS
Samples of Symphodus tinca were collected monthly

on the eastern coast of Algeria, between January and
December 2011 from the wholesale fish merchants and
fishmongers in Annaba city (Fig. 1). The fishermen
caught the fish using trammel nets of 35 and 40 mm mesh
size (for individuals larger than 13 cm). In addition, some
smaller specimens (below 13 cm) were obtained by
authors using beach seine of 4-mm mesh size and trammel
nets of 22 mm mesh. The latter fish were transported to
the laboratory on the day of collection and the following
parameters were recorded for each individual: total length
(TL; to the nearest 0.1 cm), total weight (WT; to the near-
est 0.001 g), and eviscerated weight (We; to the nearest
0.001 g). The sex and maturity stage were identified by
macroscopic observation of the gonads. Several scales
(10–20) were removed from the area below the pectoral
fin, washed, and stored dry in individually labelled plastic
vials. Sagittal otoliths were extracted by a transverse sec-
tion on the posterior dorsal part of the head, cleaned in
distilled water, and also stored dry in individually labelled
plastic vials.

Scales of Symphodus tinca were placed between two
glass slides while the otoliths were mounted dry on slides.
Both were photographed with a digital camera coupled
with a binocular microscope. The photographs taken were
digitally processed and used for calibration, measure-

ments, and quantification of the growth increments of the
calcified structures. The digital processing was aided by
the TNPC software v. 5*. All unreadable scales and
otoliths were eliminated. Otolith growth increments were
counted with the antisulcal face up and from the nucleus
towards the post-rostrum end. The radius of the scales was
measured along a line running from the focus to the edge
of the scale. For each otolith or scale, three readers inde-
pendently counted the annual growth rings. Otoliths with
poorly defined zones were considered unreadable and
were discarded. Otolith and scale readings of an individ-
ual reader were averaged to obtain the age estimated by
that reader. The age estimates were compared between
each reader’s first-, second-, and third reading and then
between the three readers. The precision of estimations
was tested by the index of average percentage error
(IAPE) (Beamish and Fournier 1981) and the coefficient
of variation (CV) (Chang 1982).

Marginal increment analysis was used to validate
annual growth increment formation (Beamish and
McFarlane 1983). The monthly mean marginal increment
(MI) was calculated using:

MI = (r – rn) · (rn – rn – 1)–1

where r, rn, and rn – 1 are respectively the radius, the radius
of the last-, and the next-to-last growth rings. Monthly
values of MI were compared using a one-way ANOVA
test, followed by a multiple sample comparison of means
(Dagnelie 1975). The function between the total length of
fish and the radius of the otolith or the scale was evaluat-
ed on the basis of the correlation coefficient (R) or deter-
mination coefficient (R²). Significance of the correlation
coefficient was evaluated by Student’s t-test. The
age–length relation was back calculated using Lee (1920)
method. Observed lengths at different ages were com-
pared with the back-calculation results by Student’s t-test.
The same test was used to compare males and females
growth using back-calculated length at age values.
Growth parameters of the von Bertalanffy (1938) equa-
tion were estimated:

TL = L∞(1 − e−k(t − t0))
where L∞ is the asymptotic mean length, k is the growth
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Fig. 1. The sampling range (↔) of peacock wrasse,
Symphodus tinca, along the eastern coast of Algeria

* Fablet R., Ogor A. 2005. TNPC: Digitised processing for calcified structures. Ifremer - France, Code Lutin, Jean Couteau, Noesis SA.



rate, and t0 is the hypothetic age at zero length. The com-
monly used length–weight relation was applied:

We = aTLb

where We is the eviscerated weight [g], a is the intercept,
b is the slope (fish growth rate), and TL is the total
length [cm]. Difference in the relation of the total
length–eviscerated weight between sexes was tested by
ANCOVA, and the hypothesis of isometric growth by the
t-test. The software FISAT II v. 1.2.2 (Gayanilo et al. 1996)
was used to estimate the length–weight relation and the
growth parameters of the von Bertalanffy (1938) equation.
The growth performance index (Pauly and Munro 1984):

φ = log k + 2log L∞
was calculated to compare results obtained in this study
with results published elsewhere.

RESULTS
Otoliths and/or scales of Symphodus tinca clearly dis-

played a concentric pattern of alternating opaque and
translucent zones. The opaque zones were deposited
mainly in April while the translucent zones deposited
down mainly from May to December. Therefore, the for-
mation of growth rings followed a seasonal pattern. The
proportion of otoliths with opaque and translucent mar-

gins was the highest in April (85.24%) and March
(75.86%). The results indicated that one opaque and one
translucent zone were laid down over a 12-month period
and for that reason, represent valid annual growth rings.

Percentage agreements between the readings of the
Reader 1 (otoliths: 100%, scales: 93%) were much higher
than the ones obtained for the less experienced Reader 2
(otoliths: 99%, scales: 91%) and Reader 3 (otoliths: 99%,
scales: 90%). However, the exact match of the averaged
readings between the three readers was relatively high
(otoliths: 99%, scales: 91%) with quite low values of
IAPE (otoliths: 0.01%, scales: 0.24%) and CV (otoliths:
0.01%, scales: 0.19%). In general, otoliths and scales
were easy to read, with clearly identifiable increments.

A total of 515 otoliths and 469 scales were used to
determine the fish age. It was successfully determined in
513 (99.61%) otoliths (277 females, 209 males) (Table 1)
and in 428 (91.25%) scales (232 females, 173 males)
(Table 2). The total length of female and male fish ranged
from 13.5 to 26.1 cm and from 13.4 to 31.3 cm, respective-
ly. The total length, otolith radius, and/or scale radius
showed a strong linear correlation for females (R2 = 0.75,
t-test = 28.72 for otoliths, R2 = 0.64, t-test = 20.22 for
scales, P ≤ 0.001) and for males (R2 = 0.75, t-test = 24.91
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Table 1
Age length key for females and males of peacock wrasse, Symphodus tinca,

from eastern Algeria, based on otolith readings

TL = total length, I = immature, ♀ = female, ♂ = male, x = mean, SE = standard error, We = eviscerated weight, N = num-
ber of fish.

TL [cm]
Age [years]

N
0 1 2 3 4 5
I I ♀ ♂ ♀ ♂ ♀ ♂ ♂ ♂ I ♀ ♂

4–6 3 3
6–8 3 3
8–10 1 1
10–12 2 2
12–14 11 10 1 11 10 1
14–16 7 86 12 7 7 93 12
16–18 65 21 26 6 91 27
18–20 16 18 28 3 44 21
20–22 7 21 15 21 22
22–24 2 10 21 4 1 14 24
24–26 1 23 3 8 3 32
26–28 10 1 27 5 1 42
28–30 1 3 19 2 25
30–32 1 2 3
N 7 20 177 62 92 79 8 39 25 4 27 277 209

%N 25.92 74.07 63.89 29.66 33.21 37.79 2.88 18.66 11.96 1.91 100 100 100

TL
x 6.7 13.40 15.91 16.75 21.21 22.83 24.80 26.57 28.44 30.15 10.93 18.00 22.94
SE 0.38 0.23 0.02 0.13 0.11 0.12 0.12 0.17 0.13 0.39 0.52 0.13 0.16

We

x 4.87 36.90 64.26 81.65 105.00 173.15 183.96 250.14 313.53 365.82 25.10 73.05 180.86
SE 0.87 2.00 1.14 3.88 2.84 6.31 10.83 6.52 6.03 17.61 3.37 1.94 6.38

T



for otoliths, R2 = 0.73, t-test = 21.50 for scales, P ≤ 0.001).
The equations expressing the linear relation between the
total length (TL) [mm] and the otolith radius (r) were:
• females: TL = 89.78r + 18.44,
• males: TL = 98.97r + 20.44,
and these expressing the linear relation between the total
length (TL) [mm] and the scale radius (r) were as follows:
• females: TL = 32.77r + 19.01,
• males: TL = 28.52r + 19.04.

A one-way ANOVA applied to mean values of the mar-
ginal increment (MI) indicated their significant heterogene-
ity (F = 73.74 for MI of otoliths, F = 66.05 for MI of scales,
both P < 0.0001). Comparing successive monthly mean
marginal increment values of otoliths and scales using
mean comparison tests showed a significant difference
between March and April (Fig. 2). Thus, the rings were
considered to be annual increments. The high percentage of
otoliths and scales with hyaline edges was observed at the
end of the winter and the beginning of spring (March). The
lowest values of marginal increment were recorded in
April, which is considered to be the period of annulus for-
mation for Symphodus tinca in the study area.

Age range of the sampled fish was 0+–5+ years, with
predominance of age classes of 1+–2+ years for females

(otoliths: 97.11% individuals, scales: 96.55% individuals)
and 1+–3+ years for males (otoliths: 86.12% individuals,
scales: 83.23% individuals). The oldest female was estimat-
ed to be 3+ years, and the oldest male 5+ years (Tables 1 and 2).
Back-calculated lengths obtained by the Lee’s equation
are given in Table 3. Observed lengths at different ages
did not vary significantly with the back-calculation
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Table 2
Age length key for females and males of peacock wrasse, Symphodus tinca,

from eastern Algeria, based on scale readings

TL = total length, I = immature, ♀ = female, ♂ = male, x = mean, SE = standard error, We = eviscerated weight, N = num-
ber of fish sampled.

TL [cm]
Age [years]

N
0 1 2 3 4 5
I I ♀ ♂ ♀ ♂ ♀ ♂ ♂ ♂ I ♀ ♂

4–6 3 3
6–8 2 2

8–10 1 1
10–12 2 2
12–14 12 8 3 12 8 3
14–16 3 42 5 40 7 3 82 12
16–18 19 5 66 20 85 25
18–20 4 32 15 32 19
20–22 3 12 15 1 2 13 20
22–24 4 6 3 9 7 15
24–26 1 6 3 20 2 4 28
26–28 3 1 17 11 1 31
28–30 1 3 12 2 18
30–32 2 2
N 6 17 69 20 155 73 8 51 25 4 23 232 173

%N 26.08 73.91 29.74 11.56 66.81 42.19 3.44 29.47 14.45 2.31 100 100 100

TL
x 6.55 13.37 15.36 15.94 20.31 21.68 24.33 25.44 28.24 30.07 11.59 18.03 22.38
SE 0.23 0.21 0.12 0.24 0.08 0.14 0.27 0.10 0.18 0.42 0.47 0.12 0.19

We

x 4.74 36.20 50.75 71.63 96.91 114.58 180.60 208.61 289.37 353.91 27.99 72.36 168.13
SE 1.10 1.83 1.48 6.28 2.31 7.26 14.89 6.02 5.73 13.34 3.26 2.21 6.83
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Fig. 2. Monthly evolution of the marginal increment (MI)
of peacock wrasse, Symphodus tinca, from eastern
coasts of Algeria; The different letters indicate signif-
icant differences between sampling points



lengths for males and females (Table 4). The back-calcu-
lated length at age did not significantly differ between
sexes (unpaired t-test, all P > 0.05) for otoliths (1 year:
t-test = 0.791, 2 years: t-test = 0.855, 3 years: t-test =
1.021) and scales (1 year: t-test = 1.013, 2 years: t-test =
0.721, 3 years: t-test = 0.941). The estimated parameters
of the von Bertalanffy model and the growth performance
index (φ) are given in Table 5. The calculated asymptotic
lengths (otoliths: L∞ = 26.46 cm for females and L∞ =
32.32 cm for males; scales: L∞ = 26.61 cm for females and
L∞ = 32.50 cm for males) agree well with the maximum
observed lengths (TL = 26.1 cm for females, TL = 31.3 cm
for males). The estimated parameters of the von
Bertalanffy growth model suggested that the growth of
Symphodus tinca was relatively fast in first two years of
life with males growing at slightly slower rate and attain-
ing slightly larger sizes than females.

Sample sizes (N), parameters a and b of the length
weight relations, the standard error of the slope (s), and the
determination coefficient (R²) of Symphodus tinca are pre-
sented in Table 6. The slopes (b values) of the total
length–weight relations, which differ significantly
between sexes (ANCOVA, F = 8833.27, P < 0.0001), indi-
cate allometric growth for males and isometric growth for
females. The value of b was significantly different from 3.0

for males (t-test = 2.45, P ≤ 0.05) but not for females
(t-test = 0.32, P > 0.05).

DISCUSSION
The maximum total length of the peacock wrasse,

Symphodus tinca, recorded in the Mediterranean Sea was
44.0 cm (Bauchot 1987). In the presently reported study it
amounted to 31.3 cm. The latter value is lower than that
reported by Pallaoro and Jardas (2003) (42.5 cm),
Quignard and Pras (1986) (35 cm), and Tortonese (1975)
(35 cm) in middle eastern Adriatic, southern of France
and Italy coasts, respectively, but higher than the values
recorded by Dieuzeide et al. (1955) (30 cm) and
Svetovidov (1964) (30 cm) in Algerian coasts and Black
Sea, respectively. These differences could be due to a bio-
geographic difference in growth rate (Caselle et al. 2011),
but also to differences in local fishing pressure
(Weijerman et al. 2013).

Otolith and scale marginal increment values of
Symphodus tinca suggest that only one growth ring is
formed yearly in April. The high percentage of otoliths and
scales with hyaline edges observed at the end of the winter
and the beginning of spring could be related to physiolog-
ical stress during the spawning season (March–June)
(Dieuzeide et al. 1955). These months also constitute the
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Table 3
Back-calculated lengths at age for males and females of peacock wrasse, Symphodus tinca,

in eastern Algeria based on otolith- and scale readings

TL = total length, N = number of fish sampled, x = mean, SE = standard error, TL1 through TL5 are the backcalculated sizes-
at-age.

Sex Age
TL1 TL2 TL3 TL4 TL5

N x ± SE N x ± SE N x ± SE N x ± SE N x ± SE

O
to

lit
h

re
ad

in
gs M
al

es

1+ 62 16.17 ± 0.09
2+ 79 16.12 ± 0.05 21.22 ± 0.12
3+ 39 16.28 ± 0.08 22.66 ± 0.08 26.68 ± 0.07
4+ 25 16.03 ± 0.11 23.14 ± 0.07 25.44 ± 0.1 26.65 ± 0.04
5+ 4 16.16 ± 0.07 22.09 ± 0.31 26.34 ± 0.32 28.5 ± 0.43 30.04 ± 0.26

Total 209 16.15 ± 0.04 147 22.58 ± 0.06 68 26.32 ± 0.08 29 28.2 ± 0.09 4 30.04 ± 0.26

Fe
m

al
es

1+ 177 15.51 ± 0.01
2+ 92 16.74 ± 0.01 20.9 ± 0.12
3+ 8 15.81 ± 0.13 21.58 ± 0.32 24.15 ± 0.4

Total 277 15.24 ± 0.02 100 21.21 ± 0.11 8 24.15 ± 0.4

Sc
al

e
re

ad
in

gs M
al

es

1+ 20 14.73 ± 0.21
2+ 73 15.07 ± 0.09 19.32 ± 0.11
3+ 51 14.77 ± 0.09 19.77 ± 0.02 23.88 ± 0.11
4+ 25 16.59 ± 0.1 22.62 ± 0.22 25.95 ± 0.13 27.81 ± 0.18
5+ 4 16.53 ± 0.35 23.1 ± 0.42 26.11 ± 0.44 28.43 ± 0.39 30.01 ± 0.6

Total 173 15.54 ± 0.07 153 21.2 ± 0.04 80 25.31 ± 0.03 29 28.12 ± 0.18 4 30.01 ± 0.6

Fe
m

al
es

1+ 69 14.45 ± 0.12
2+ 155 16.36 ± 0.02 19.95 ± 0.02
3+ 8 15.61 ± 0.18 20.79 ± 0.13 24.29 ± 0.15

Total 232 15.35 ± 0.04 163 20.3 ± 0.02 8 24.29 ± 0.15

R



period in which the temperatures in the Gulf of Annaba are
the lowest (close to 16°C, Frehi et al. 2007).

Otolith age determination is supposed to be more accurate
compared to the scale-base method because otoliths have
a higher priority in utilization of calcium (Carlander 1987).
In our case, these calcified structures were clear and easy
for reading with a high readability and they did not require
a long time to read. The interpretation of the calcified
structures of Symphodus tinca was largely successful, with
only 0.4% of otoliths and 9% of scales being rejected.

Despite all this, the scales gave us good results of age
determination. Symphodus tinca age estimation revealed
similar results both for otolith and scales readings. The
back-calculated length at age did not significantly differ
between sexes for otoliths and scales. The highest estimat-
ed age was 5+ years for males and 3+ years for females.
Quignard and Pras (1986) and Bauchot (1987) reported
that in the Mediterranean Sea the life span for both sexes
reached 14+ to 15+ years while growth rates were slow:
7+ year-old females and males reached 20 cm and 26 cm,
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Table 4
Comparison of the observed lengths at different ages with back-calculation lengths for peacock wrasse,

Symphodus tinca, from eastern Algeria

RM = reading method, M = males, F = females, t: t-test, P = significance level.

RM Age Sex Observed length Back-calculated length t P

O
to

lit
hs

1+
M 16.75 16.15 0.42 0.29
F 15.91 15.24 1.02 0.92

2+
M 22.83 22.58 0.59 0.12
F 21.21 21.21 0.92 1.53

3+
M 26.57 26.32 1.34 1.35
F 24.80 24.15 1.22 2.34

4+ M 28.44 28.20 0.66 0.84
5+ M 30.15 30.04 0.91 0.27

Sc
al

es

1+
M 15.94 15.54 0.26 0.08
F 15.36 15.35 0.09 1.03

2+
M 21.68 21.20 1.17 1.92
F 20.31 20.30 1.11 1.42

3+
M 25.44 25.31 0.28 0.28
F 24.33 24.29 0.88 0.99

4+ M 28.24 28.12 0.82 1.92
5+ M 30.07 30.01 1.31 3.12

L Table 5
Von Bertalanffy growth and growth performance indexes (φ) of peacock wrasse,

Symphodus tinca, from different areas

N-W = north-western, M-E = middle eastern, F = females, M = males, All = all fish, L∞ = asymptotic mean length,
k = growth rate, t0 = hypothetic age at zero length, φ = growth performance index, N = number of fish sampled.

Locality Method Sex Age L∞ k t0 φ N Reference

Black Sea
Scale F 21.4 0.19 1.93 Kalinina 1963
Scale M 28.4 0.18 2.17

Southern France
Scale F 24.8 0.24 2.18 Quignard 1966
Scale M 31.3 0.25 2.39

N-W Mediterranean Otolith All 1–8 30.65 0.88 –0.32 2.92 291 Gordoa et al. 2000

M-E Adriatic
(Croatian coast)

Otolith F 1–12 28.14 0.29 –0.77 2.36 595 Pallaoro and Jardas 2003
Otolith M 1–13 42.24 0.21 –0.62 2.58 848

Eastern Algeria

Otolith F 1–3 26.46 0.79 –0.12 2.74 277 Presently reported study
Scale F 1–3 26.61 0.61 –0.45 2.63 232
Otolith M 1–5 32.32 0.54 –0.22 2.75 209
Scale M 1–5 32.50 0.48 –0.31 2.70 173

L



respectively. Pallaoro and Jardas (2003) reported a maxi-
mum of 13+ years (42.5 cm) for males and 12+ years (28.9
cm) for females in the middle-eastern Adriatic. Gordoa et
al. (2000) found the maximum age to be 8+ years for a pea-
cock wrasse population (sex combined) in an area of the
north-western Mediterranean coast (Catalan coast).
Gordoa et al. (2000) also mentioned that the growth pat-
tern was difficult to describe by the von Bertalanffy (1938)
growth equation because of an extremely high dispersion
in the length-at-age distribution.

The comparison of the growth parameters (L∞, k, t0,
and φ) of the peacock wrasse from Algeria to those esti-
mated in the north Mediterranean also showed consider-
able differences (Table 5). The growth performance index
(φ) was lower than that reported from the north-western
Mediterranean (Gordoa et al. 2000) but higher than the
values from the middle eastern Adriatic (Pallaoro and
Jardas 2003), north-western Mediterranean (Quignard
1966), and Black Sea (Kalinina 1963). Regional differ-
ences in age and growth depend on the ecological condi-
tions in the areas of investigation. Water temperature can
directly affect fish growth by influencing the physiology
of the fish (Weatherley and Gill 1987). However, this
parameter is also directly related to rates of biological
production and hence to food availability (Elizarov 1965)
and benthos species composition, both of which influence
fish growth.

The peacock wrasse from eastern Algeria showed neg-
ative allometric growth in males and isometric growth in
females. The comparison of b values for Symphodus tinca
in this study are different from those obtained by other
authors in the Mediterranean Sea (Table 6). İlhan et al.
(2008), Morey et al. (2003), and Gordoa et al. (2000)
reported these growth types from İzmir Bay, eastern
Coasts of Iberian Peninsula, and north-western
Mediterranean, respectively, as negative allometric
growth for this species. The length–weight relation in the
middle-eastern Adriatic (Croatian Coast), show that
growth was negative allometric growth in males (b =
2.72) and isometric in females (b = 2.99) (Pallaoro and

Jardas 2003). Variations should be attributed to different
stages in ontogenetic development, as well as to differ-
ences in condition, sex, and maturity. Geographic location
and associated environmental conditions, such as season-
ality (date and time of capture), stomach fullness, disease,
and parasite loads can also affect the value of b (Le Cren
1951, Bagenal and Tesch 1978).

Otolithometry and scalimetry used in age determina-
tion of Symphodus tinca in eastern Algeria yielded com-
parable results. Future research on the growth of this
species can use either of these methods, but we recom-
mend the scales because of they are easy to collect. The
growth pattern is well described by the von Bertalanffy
(1938) growth equation. In general, Symphodus tinca
growth is higher in eastern Algeria than in the other
Mediterranean localities, depending on the ecological
conditions in the study area.
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