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Abstract  

The current study tracked the evolution of some morphological characters of European catfish 
individuals, at an age of second (L1), third (L2) and respectively four summers (L3), gathered from 
a fishery in Iasi County. Catfish breed Silurus glanis, was the object of the present study being 
analysed a number of 30 individuals, 10 individuals for each of the third categories of age. 
Effectuation of corporal measurements and weighting for each age is done to appreciate the 
maintenance state of them and also their adaptability at the conditions assured by the environment. 
Based on the obtained and processed data were calculated the most representative indexes and 
maintenance coefficients. The obtained values were between 5.00-5.40 for profile index; 0.90-1.06 
for Fulton coefficient; 1,84-1,90 for Kiselev index; 62,81-68,37 for thickness index and 17,28-19,52 
for fleshy index which bring out the ratio of the head from the standard body length. Having in view 
the obtained results we can conclude that the analysed fishes had a good state of maintenance. 

 

Keywords: morphological characters, European catfish, body indices 
 
INTRODUCTION1 

European catfish Silurus glanis 
(LINNAEUS, 1758) is the most spread 
representative of Siluridae family on 
European continent, being naturally founded 
in the fresh waters from Central and Eastern 
Europe and in South-East Asia [6]. Actual 
distribution of breed in Europe is the result of 
combination of three factors: hydrographical, 
climatic and anthropic. The combined effects 
of those factors, as well as the anthropic 
degradation of the environment, leaded to 
modification of natural spreading area of 
breed, which succeeded to colonize the 
majority of territories from Western, South 
and South-East Europe [16]. 

From ecologic point of view, European 
catfish is an euryhaline breed, and its natural 
area is in great rivers, but also in deep lakes, 
occasionally could be find in brackish, 
marine and coastal waters [18]. Prefers those 
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waters which are known in literature as being 
“area of bream and carp”, characterized by 
deep and calm waters, with a rich 
macrophyte vegetation and various sub-
aquatic structures, as well as deep lakes, 
where prefer to stay in the areas with a hard 
substrate [19]. 

European catfish have a superior growing 
rhythm compared to other fresh water breeds 
from Europe, reaching still from the first year 
of life a weight of 1.2 – 1.5 kg in controlled 
conditions [9]. 

Fish biometry represents an important 
method for breed determination, which 
consists in direct measurement on individual 
of different corporal dimensions aiming to 
eliminate approximations and errors [2]. 

Effectuation of somatic and gravimetric 
measurements for each age is realised to 
determinate, especially, the maintenance state 
of fishes, as well as their adaptability to the 
assured growing conditions. Based on the 
obtained data were calculated the most 
representative maintenance indexes and 
coefficients. 
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MATERIAL AND METHOD 
Biological material was represented by a 

number of 30 European catfish individuals 
(Silurus glanis) of both sexes, reared in one 
fishery exploitation from Iaşi County. To 
reach the proposed aims, from biological 
material which was the subject of research 
were made three experimental batches L1, L2 
and L3, each with 10 individuals per batch, 
on three age categories, 2nd summer (Sl1+), 3rd 
summer (Sl2+) and 4th summer (Sl3+). For all 
studied individuals were realized a series of 
measurements on the main corporal 
parameters (figure 1), which served to 
calculate some ratios between dimensions, of 

some corporal indexes which serve to 
evaluate fishes’ [13]. Biometry of siluridae 
supposes determination of character 
variability on individuals’ batches, based on 
measurements, weightings and statistical 
processing of obtained data. 

Characters determined through biometric 
studies are represented by metric or 
dimensional characters (lengths, thicknesses) 
and by gravimetric characters (weight). 
Measurements of biological material were 
realised with some specific instruments 
(ichtyometers) or other measuring devices 
(rulers, callipers, centimetre ribbon) [4], [14]. 

 

    
 

Fig. 1 Biometrical measurements at European catfish 
 

Determined metric and gravimetric 
characters were: 
- corporal mass (m), determined through 
weighting; 
- total length of body (L), which is measured 
from the top of muzzle to the top of lobs of 
caudal fin; 
- standard length of body (l), measured from 
top of muzzle to the last row of scales or to 
the base of caudal fin; 
- length of head (lc) represented by the 
distance from top of muzzle to the posterior 
edge of opercular bone; 
- length of caudal peduncle (lp), which is 
measured from the posterior extremity of 
anal fin to the base of caudal fin; 
- maximum height of body (H), which is 
measured in the highest area of body, from 
ventral line to dorsal line; 
- maximum thickness of body (G), which is 
measured in the area where the body have the 
greatest thickness; 

- maximum circumference of body (C), is 
measured at the level of maximum thickness 
and maximum height. 

Based on somatic determinations could be 
calculated a series of corporal indexes, which 
offers information regarding maintenance state 
and corporal shape of fishes [7], [10]. 

Profile index (height) – highlight fishes’ 
corporal format and allow framing of 
population individuals in a certain profile 
type. 

To calculate this index was utilized the 
following formula: 

 

Ip = l/H 
 

where: Ip = profile index; l = standard length 
of body (cm); H = maximum height of body 
(cm). 
 

A lower value of that index reflects a 
pronounced convexity of bodies’ superior 
line. In breeding selection are preferred 
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catfishes with the lowest profile index, 
because the bulging aspect of back is 
correlated with a rich muscular mass [11]. 

Fulton coefficient (maintenance index) 
offers information regarding maintenance 
state of fishes, a higher value of that index 
could be translated by a very good 
maintenance state. It is calculated with the 
following formula: 

 

Ii = (m ∗ 100)/l3 

 

where: Ii = maintenance index (%);  
m = corporal mass (g); l = standard length of 
fish (cm). 
 

Quality index (Kiselev) is established 
based on Kiselev formula and offers 
information on fish quality. Quality index is 
calculated as follows: 

 

IC= l/C 
 

where: IC = quality index; l = standard length 
of body (cm); C = maximum circumference 
of body (cm). 
 

The more the values of quality index are 
lower, with both fish is better developed. 
Quality index is an important indicator in 
evaluation of fishes growing. Calculus of 
Kiselev index helps to determine fish quality, 
without making any other measurements or 
weightings [15]. 

Thickness index (width of back) expresses 
the width of musculature from back region in 

rate with maximum body height. Thickness 
index could be calculated using the formula: 

 

Ig = (G ∗ 100)/H 
 

where: Ig = thickness index (%); 
G = maximum thickness of body (cm);  
H = maximum height of body (cm). 
 

Carnosity index express the percentage 
rate of head from the body standard length. 
To calculate this index the following formula 
is applied: 

 

Ic = (lc ∗ 100)/l 
 

where: Ic = carnosity index (%); lc = head 
length (cm); l = standard length of body 
(cm). The more the carnosity index had lower 
values, with both the fishes had a greater 
carnosity. 
 

Description and calculus way for those 
indexes was made in according with the 
information from literature [8], [12]. 
 
RESULTS AND DISCUSSIONS 

Study of metric and gravimetric 
characters is an efficient modality to 
characterize, from morphologic point of 
view, a fish population [5]. Biometric 
characters are influenced in a great way by 
the variations of different external factors and 
age category of fishes (table 1). 

 
Table 1 Values of main corporal parameters for Silurus glanis breed 
 

Specification 

Silurus glanis (L1)  
(Sl1+) (n=10) 

Silurus glanis (L2) 
(Sl2+) (n=10) 

Silurus glanis (L3) 
(Sl3+) (n=10) 

xsx ±  V% xsx ±  V% xsx ±  V% 

Corporal mass - m (g) 1719.57±271.46 15.79 2964.24±227.11 7.66 4141.22±122.13 5.95 
Total length - L (cm) 62.88±3.13 4.97 73.38±0.90 1.23 79.83±2.29 2.87 
Standard length - l 

(cm) 
57.53±3.22 5.60 67.10±0.99 1.48 73.08±1.29 1.77 

Head length - lc (cm) 11.23±0.78 6.92 12.20±0.73 5.97 12.63±0.60 4.77 
Max. height - H (cm) 10.67±0.66 6.19 13.44±0.43 3.23 14.33±0.99 6.88 

Maximum thickness of 
body - G (cm) 

6.88±0.44 6.35 8.44±0.43 5.14 9.77±0.25 2.58 

Max. circumference 
(cm) 

30.35±1.35 4.45 35.46±1.48 4.18 39.67±1.53 3.85 

 
Analysing the data from table 1 it is 

observed some differences in evolution of 
mean values for studied parameters function 
of age of waist of catfishes. So the mean 
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values of corporal mass were of 
1719.57±271.46g in the case of batch L1, 
2964.24±227.11g at catfishes from batch L2 
respectively 4141.22±122.13g for batch L3. 
Corporal mass related to the age of studied 
individuals represent a positive indicator of 
fishes adaptability to environmental 
conditions, reflecting at the same time a well 
maintenance of biological material [17]. 

For standard length could be observed an 
increase, function of age, from 91.49% of 
total length for batch L1 (corresponding to 
age of 2nd summer), reaching at 91.54 % from 
total length at individuals from batch L3 (4

th 
summer). 

All the studied characters recorded 
ascendant values function of age, the lowest 
values were recorded at catfish individuals 
from batch L1, and the highest ones at 
individuals from batch L3. 

For the majority of analysed corporal 
parameters could be observed a low 
variability of characters, which justify their 

possible utilisation for realising comparisons 
between individuals with different ages, 
exception making only corporal mass which 
presented a mean to high variation coefficient 
especially for individuals from batch L1, 
which reflects a non-uniform growing 
rhythm of mass in the first stages of life. 

After corporal measurements were done 
for Silurus glanis individuals from all three 
batches, were calculated a series of corporal 
indexes as follows: profile index (Ip), 
thickness index (Ig), quality index (IC), 
Fulton index (Ii) and carnosity index (Ic). 

At studied catfishes, calculated profile 
index (table 2) recorded a minimal value of 
5.00±0.13 at individuals from batch L2 and a 
maximal value of 5.40±0.23 at individuals 
from batch L1, which indicate a better corporal 
shape in case of 3rd summer catfishes, even if 
optimal values are quite similar in the case of 
4th summer fishes. Those values show that 
aging is directly proportional with the 
development of muscular mass. 

 
Table 2 Profile index at Silurus glanis breed 
 

Specification Batch n xsx ±  V% Min. Max. 

Silurus glanis Sl1+ L1 10 5.40±0.23 4.20 5.10 5.79 

Silurus glanis Sl2+ L2 10 5.00±0.13 2.61 4.79 5.14 

Silurus glanis Sl3+ L3 10 5.12±0.46 8.95 4.80 5.64 

 
Calculated Fulton coefficient for studied 

individuals of European catfish presented an 
ascendant evolution function of fishes’ age, 
so for individuals from batch L1 determined 
value was 0.90±0.08, for batch L2 was 
0.98±0.04, and for batch L3 determined value 
was 1.06±0.08. Having in view the fact that a 
higher value for this index is similar with a 

superior maintenance state, could be 
concluded that even all 3 batches had similar 
conditions regarding environment and feed, 
elder individuals capitalize better the 
available resources, this aspect being 
highlighted also by the obtained results from 
the current research (table 3). 

 
Table 3 Fulton coefficient at Silurus glanis breed 
 

Specification Batch n xsx ±  V% Min. Max. 

Silurus glanis Sl1+ L1 10 0.90±0.08 8.68 0.97 1.08 

Silurus glanis Sl2+ L2 10 0.98±0.04 4.14 0.94 1.03 

Silurus glanis Sl3+ L3 10 1.06±0.08 7.95 0.97 1.13 

 
Values of Kiselev index were between 

1.77-1.97, optimal value being recorded at 
European catfish individuals of 4th summer 
(L3), which show that biological material of 

this batch had the better corporal development 
(table 4). Studied character presented a low 
variability at all those three batches, variation 
coefficient being placed in interval 2.37-5.49.
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Table 4 Quality index (Kiselev) at Silurus glanis breed 
 

Specification Batch n xsx ±  V% Min. Max. 

Silurus glanis Sl1+ L1 10 1.90±0.04 2.37 1.81 1.97 
Silurus glanis Sl2+ L2 10 1.89±0.05 2.86 1.82 1.96 
Silurus glanis Sl3+ L3 10 1.84±0.10 5.49 1.77 1.96 

 
Analysing the data from table 5 could be 

observed an increasing evolution of mean 
values for thickness index, function of 
development stage of fishes. So, in case of 
individuals of 2nd summer was recorded a 
mean value of 64.56±3.38, for individuals of 

3rd summer the value was 65.81±2.38, and for 
the ones of 4th summer the mean value for 
this index was 68.37±5.24. 

The analyzed character was homogenous, 
calculated values for variation coefficient 
being in all three cases lower than 10%. 

 
Table 5 Thickness index at Silurus glanis breed 
 

Specification Batch n xsx ±  V% Min. Max. 

Silurus glanis Sl1+ L1 10 64.56±3.38 5.24 58.41 69.79 

Silurus glanis Sl2+ L2 10 65.81±2.38 4.51 59.23 66.67 

Silurus glanis Sl3+ L3 10 68.37±0.43 5.24 64.19 74.24 

 
In case of studied batches carnosity index 

recorded mean values between 17.28±0.55 
for batch L3 respectively 19.52±0.84, value 
recorded at individuals from batch L1 (table 
6). The studied character was homogenous 
for all three batches of catfish, aspect 
enlightened by the value of variation 

coefficient which oscillated between 3.18-
5.18%. 

Values of carnosity index which oscillate 
around the value of 18% certify the fact that 
studied individuals of European catfishes had 
a high percent of meat. 

 
Table 6 Carnosity index at Silurus glanis breed 
 

Specification Batch n xsx ±  V% Min. Max. 

Silurus glanis Sl1+ L1 10 19.52±0.84 4.31 18.13 21.11 

Silurus glanis Sl2+ L2 10 18.18±0.94 5.18 17.16 19.34 

Silurus glanis Sl3+ L3 10 17.28±0.55 3.18 16.67 17.72 

 
CONCLUSIONS 

The obtained values after effectuation of 
biometric measurements and calculus of 
corporal indexes and coefficients show that 
all three batches of European catfish are 
homogenous, being in the limits cited by 
literature for this breed [9], [1], [3]. 

The best values for the analyzed 
morphological characters were obtained for 
European catfish individuals of 3rd and 4th 
summer from batches L2 and L3, fact which 
suggest that with aging Silurus glanis breed 
have a better adaptability at environmental 
conditions from the studied fishery, fact 

highlighted also by the values of analyzed 
coefficients through the current paper. 
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