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Abstract

The main aim of the paper is to investigate the condition of the population of this fish species in a sector of the Romanian
Danube River. The common bream is an important species in commercial catches, therefore the knowledge of its growth
parameters is important for management of the multi - species fishery. The study is based on a sample of 1580 specimens
caught with a total biomass of 197.66 kg. The study took place between 2018 and 2019. Our objective was to estimate
the growth parameters (von Bertalanffy) Lo, k, t and the mortality rates (Z, M, F) for the bream population (Abramis
brama, Linnaeus, 1758) in the Danube. The relationship between length - weight (L-W) in the study period for common
bream population is W = 0.0201 = Lt>°212 Von Bertalanffy growth parameters were found as, asymptotic length L. -
49.35 cm, growth coefficient (K) = 0.37 yr'. The estimated values of the mortality rates for the studied population are:
total mortality (Z) is 1. 51, the natural (M) reaches 0.55. and fishing mortality (F) is .0.96.
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INTRODUCTION

The commercial inland fisheries are considered
a central environmental resource of large rivers,
providing a protein source and income for
multitudes of people worldwide (Schletterer et
al., 2018).

Common bream, Abramis brama (L., 1758), is a
benthic freshwater species that is distributed
throughout Western and Central Europe and
Asia (Guettaf et al., 2019). Adults inhabit a wide
variety of lakes and large to medium sized
rivers. Most abundant in backwaters, lower parts
of slow - flowing rivers, brackish estuaries and
warm and shallow lakes.

In Romania, it is found all over the Danube,
floodplain and in the most rivers and lakes from
the hilly area to the plain.

The bream is one of the commercially valuable
species of the Romanian inland fishery.

It is one of the most abundant fish species in the
commercial catch of 2008-2018, representing
11.16% of these catches (Ibanescu et al., 2020).
For sustainable management of fishery stocks, it
is important to know the dynamics of
component populations.

The objective of this paper is to know the
dynamics of the bream population, from an
important sector of the Danube, the bream being
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the second most caught species from
commercial catches in the period 2008-2018.

MATERIALS AND METHODS

Fishing area. The Danubian sector taken into
consideration for this study is located between
km 170 - Braila locality and km 197 - Gropeni
locality, upstream Braila municipality (Figure
1). The scientific fishing was realized in 2018-
2019. Fish samples were collected from Danube
river arms.

Figure 1. Area study

Data collection. It was collected and sampled a
number of 1580 individuals which the total
biomass being ~ 198 kg. The main biological
parameters registered for each individual were:



total length (Lt = 1 mm), individual mass
W=1g).

The estimation of the growth parameters and
mortality. For data analysis was used software
package FiSAT II (FAO - ICLARM Stock
Assessment Tool) based on length frequency
distribution (Gayanilo F.C. et al., 2003).

The length-weight relationship

The length-weight relationship (LWR) was
estimated using the equation, W =a * L”

where: W - total body weight (g), Lt - total
length (cm), b and a are the coefficients of the
functional regression between W and L

The estimation of the growth parameters

The growth of the fish was assumed to follow
the von Bertalanffy growth function (VBGF)

L, =L__ [1 —e [K(t B to)}]

where, L = length at age t, L, = the asymptotic
length of fish; k = curvature parameter that
determines how fast the fish approaching to Lw;
to= the theoretical age at which the fish length is
0 (Ricker W.E., 1975; Pauly D.,1983; Sparre P.;
et al., 1989).

The mortality

The estimation of mortality rates represent an
important component of fisheries management.
The total instantaneous mortality rate (Z) was
estimated using length converted catch curve
method as implemented in FiSAT II. Natural
mortality rate (M) was estimated using Pauly’s
empirical relationship

InM =-0.0152-0.2791n Lo+ 0.6543In k +0.4631n T°

(Pauly, 1983; Jones, 1984; Sparre et al., 1989).
M is instantaneous natural mortality, k and Lo,
are growth parameters from VBGF; T°C - is the
annual average temperature.

The average temperature at Braila 1 judged
T=12°C.

The fishing mortality (F) was calculated using
the relationship: F =Z — M (Gulland, 1971),
where Z is the total mortality, F the fishing
mortality and M is the natural mortality. The
exploitation level (E) was obtained using the
relationship: E = F/Z (Gulland, 1971), Optimum
fishing (Fopr) which is directly related to the
natural mortality (M) was calculated for the
selected fish species using the expression below:
Fop=0.4*M (Pauly, 1984).

C
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Length at first capture (Lc50)

The ascending left arm of the length converted
catch curve incorporated in FiSAT II tool was
used to estimate the probability of length at first
capture (Lc50). The probability of capture gives
clear idea about the estimate of the real size of
the fish in the fishing area that is being caught
by specific gear. It is an important tool for
fisheries managers in sustainably managing a
target fisher, because it helps would be
managers determining the minimum mesh size
of a fishing fleet (Wehye et al., 2017).

Length at first maturity (Lm)

To estimate the length at first maturity (Lm) for
this bream population was used the procedure by
Hoggarth et al. (2006).

Length at first maturity (Lm) = Loo * 2/3.

RESULTS AND DISCUSSIONS

Growth and mortality parameters

The total length ranged from 12 to 48 cm, with
a mean of 33.86+0.18 and weight ranged
between 34-1500 g with a mean value of 670 +
8.83.

The equation expressing the length-weight
(LWR) relationship for bream population from
the studied sector is W =0.0201 = L9212
(r=0.97) (Figure 2).
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Figure 2. Length-Weight relationship for the bream
population

The LWR relationship has a great importance in
the ecology and management of the fisheries
stocks (Savas et al., 2011).

The growth character revealed by the “b”
coefficient value (2.92) shows us an allometrical



growth of the bream population (that increased
weight is slower than the length increase).

For our country, values of the “b” coefficient for
this species reported on fishbase are between
2.98 and 3.38 (lakes in the Danube Delta).

The asymptotic length (Loo) and growth
coefficient (K) values for the bream were
obtained to be 49.35 cm respectively 0.37 y™'.
The index of growth performance (¢ — phi
prime) were estimated at 2.96.

This value is comparable to that reported by
Staras (1992; 1995) and Cernisencu (1992) for
the lakes and ponds of the Danube Delta.

The growth performance of a fish population is
influenced by the geographical area, the type of
aquatic ecosystem in which it lives, the
abundance and availability of food. Kakareko
(2001) and Stankus (2006) indicated that growth
rates of 4. brama depended on the abundance of
benthic organisms.

Mortality coefficiens and current exploitation
rate

The total mortality (Z) of bream estimated by
the length converted catch curve was 1.51 per
year while the natural mortality as per Pauly’s
empirical formula keeping the habitat
temperature as 12°C was found to be 0.55 per
year and the estimated fishing mortality (F =Z-
M) was 0.96 per year (Figure 3).
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Figure 3. Length converted catch curves of Abramis
brama

The exploitation ratio (E) of Abramis brama was
found to be 0.64.

The value of the optimum fishing is Fopt = 0.22,
a value that is much exceeded (Table 1).

Table 1. The growth and mortality parameters of bream

Parameters Value
Loo 49.35
K (yr) 0.37
[0) 2.96
Z (yr'h 1.51
M (yr) 0.55

T

B ii i 0.96

E 0,64
Figure 4 shows the length at which 25%, 50%,
75% of the specimens of the studied bream
population are vulnerable to fishing gear. Lso is
considerated the length at first capture (Lcso)
and at this length the fish has 50 % chance of
being retained by the gear used to capture it
(King, 2007).
For the studied bream population these values
are: L25=27.06 cm, Ls0=36.42 c¢cm, L75= 39.40
cm.

Probability of Capture

Probabilty
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Figure 4. The probability of capture of bream population

The value of the length at the first maturity of
the studied bream population is Lm=32.9 cm.

Virtual Population Analysis (VPA)

From virtual population analysis it was found
that the maximum fishing mortality of Abramis
brama occurred at the length range between 26
cm and 38 cm (Figure 5).

As can be seen from the VPA, the highest
fishing mortality is in the 26 cm length group.
The abundance of small - sized fishes in the
catches could be explained by the indiscriminate
use of small mesh sized gears and the non-
selectivity of fishing gears mostly deployed
within the nursery zone of juvenile fishes
(Wehye et al., 2017).
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Figure 5. Virtual population analysis of Abramis brama

CONCLUSIONS

The length-weight relationship (LWR) for the
common bream population in this section of the
Danube revealed a strong correlation (r = 0.97)
between the two variables, and the exponent (b)
value of 2.92 indicating an allometric increase
that implies the increase in length faster than
weight.

The values of the parameters of the von
Bertalanffy linear growth model, and the overall
growth performance index (O) calculated in this
study are comparable to those published for this
species in other sectors of the Romanian Danube
River.

The fishing mortality (0.96 yr') for Abramis
brama from the current study was greater than
the optimum fishing rate (Fop=0.22 yr''). Also,
the estimated current exploitation rate (E) was
0.64, which indicated heavy exploitation
(Beverton et al., 1957).

From the probability of capture analysis Las, Lso
and L5 values of Abramis brama were found to
be 27.06 cm, 3642 cm and 3940 cm,
respectively.

In this case, the fish becomes susceptible to
fishing gear when it reach at length of 36.42 cm
and at this length there is a 50% chance of
catching it.

Value of the length at the first maturity (Lm) in
this study is 32.9 cm.

The high values of the exploitation rate (E) and
additionally the high fishing mortality rate (F)
comparable to Fope shows that the bream stock is
overexploited.
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