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Abstract 
The sterlet (Acipenser ruthenus), one of the smallest species within the Acipenseridae family, is a freshwater 
sturgeon of significant ecological and economic value. Its rapid growth rate, early maturation, and high-quality meat 
are the main factors that have led to the widespread cultivation of this species in numerous fish farms, particularly 
those practicing intensive rearing in recirculating aquaculture systems (RAS). Rearing sterlet under controlled 
conditions is also considered a sustainable approach to the conservation of natural populations, as fish farms can 
provide biological material for restocking programs. The main objective of this study was to evaluate the external 
morphometric characteristics of a 1.5-year-old sterlet population reared in a recirculating aquaculture system. To 
achieve this, morphometric measurements were carried out on 30 sterlet specimens of 1.5 years of age, reared 
exclusively under RAS conditions at the „Pădurea Verde” Fish Farm, part of the Timișoara Didactical Station. The 
recorded data were statistically processed and used to determine the main body indices describing the population’s 
conformation, proportionality and condition. In addition, correlations among the principal morphometric traits were 
analyzed and interpreted. The results revealed a harmonious body development and low variability within the 
analyzed group, specific to RAS rearing conditions where environmental parameters and feeding are strictly 
controlled. The results also contribute to a better understanding of the morphometric particularities of sterlet reared 
under intensive conditions and provide a scientific reference framework for future studies on the growth dynamics of 
this species. 
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1. Introduction 
 
Sterlet (Acipenser ruthenus), one of the smallest 
sturgeon species within the family Acipenseridae, 
is a freshwater fish naturally distributed in the 
river basins draining into the Black Sea and the 
Caspian Sea, as well as in the Siberian waters 
between the Irtysh and Yenisei rivers [1]. Despite 
its relatively wide distribution, the species is 
exposed to numerous anthropogenic pressures. In 
the natural environment, its development is 
negatively affected by habitat fragmentation, 
pollution, and overexploitation, factors that restrict 
migration and reproduction and have contributed 
to the decline of natural populations and to its 

inclusion as a threatened species on the 2006 
IUCN Red List [2, 3]. In addition to its 
conservation value, sterlet has considerable 
economic importance in aquaculture due to its 
relatively rapid growth, early sexual maturation, 
superior meat quality, and high market value [4, 
5]. 
Its meat is appreciated for its high nutritional 
value, including substantial levels of essential 
amino acids, vitamins, minerals, and omega-3 
fatty acids [6]. 
The increasing interest in this species and the 
growing demand for its meat have led, over recent 
decades, to the expansion and diversification of 
rearing technologies adapted to market demands, 
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particularly under controlled conditions, which 
contribute to reducing fishing pressure on natural 
populations. Owing to its fine texture and delicate 
taste, sterlet is considered one of the most valuable 
sturgeon species in Europe [7-9]. 
The development of modern aquaculture 
technologies has created favorable conditions for 
both the conservation and productive exploitation 
of sturgeons. Advances in fish nutrition and 
production management have improved the 
biological and economic performance of sturgeons 
reared in captivity [10]. The implementation of 
recirculating aquaculture systems (RAS) enables 
superior performance through strict control of 
environmental parameters and more efficient 
nutrient utilization compared with pond culture. 
The optimization of feed and rearing conditions 
also makes an essential contribution to improving 
the biological and nutritional quality of the final 
product [11]. 
Recent studies have shown that sterlet exhibits 
high adaptability in polyculture systems and has 
been successfully co-cultivated with economically 
important species such as European catfish 
(Silurus glanis), common carp (Cyprinus carpio), 
and pike-perch (Sander lucioperca) [12-16]. 
Efficient management of sturgeon culture, and 
particularly of sterlet, requires thorough 
knowledge of the biology and physiology of the 
species. However, the currently available data, 
both from the natural environment and from 
culture conditions, remain limited, and further 
studies are needed to highlight growth 
performance and adaptive capacity under the 
specific conditions of fish farms [17]. 
The scientific literature emphasizes that fish 
productivity is closely related to the applied 
rearing technology [18, 19] and to its interaction 
with environmental factors [20]. These 
relationships influence both body growth 
dynamics and the morphological proportions of 
specimens [21, 22], thus justifying the need to 
evaluate performance under specific rearing 
conditions. 
Therefore, the aim of the present study was to 
characterize a 1.5-year-old sterlet (Acipenser 
ruthenus) population reared in a recirculating 
aquaculture system through the analysis and 
interpretation of external morphometric 
measurements, with particular emphasis on stock 
uniformity and growth-related body traits under 
controlled conditions, in order to provide useful 

information for optimizing sterlet rearing 
technologies in intensive systems. 
 
 
2. Materials and methods 
 
Study Location and Rearing System 
The experimental activities were carried out in 
October 2025 at the Pădurea Verde Fish Farm, a 
unit belonging to the Timișoara Didactic Station 
of the University of Life Sciences “King Mihai I” 
from Timișoara. The study was conducted in a 
recirculating aquaculture system (RAS) consisting 
of four rearing tanks, each with an individual 
volume of 18 m³. 
 
Biological Material and Feeding 
The experimental stock consisted of sterlet 
(Acipenser ruthenus) specimens reared under 
controlled environmental conditions specific to 
recirculating aquaculture systems (RAS). The 
rearing protocol followed the methodology 
implemented at the Pădurea Verde Fish Farm and 
was adapted to the biological requirements of the 
species. The physicochemical parameters of the 
water, including temperature, dissolved oxygen, 
pH, and total ammonia, were monitored daily, and 
their values were maintained within the optimal 
range recommended for A. ruthenus [23]. 
Fish were fed ad libitum using SUPREME 10 
complete pelleted feed (Alltech Coppens, 
Germany). Feed administration was carried out 
using FIAP semi-automatic feeders adjusted 
according to the body weight and growth rate of 
the specimens. 
 
Selection of Specimens and Morphometric 
Measurements 
For the purposes of the study, thirty clinically 
healthy sterlet (Acipenser ruthenus) specimens, 
aged 1 year and 6 months, were randomly selected 
from a recirculating aquaculture system (RAS).  
Prior to the measurements, the fish were subjected 
to a mild anesthesia protocol using clove oil in 
order to reduce stress and facilitate safe handling 
[24]. 
Morphometric traits were determined for each 
specimen according to the methodology described 
by Bura et al. [25, 26], as illustrated in Figures 1, 
2, and 3. 
According to the same methodology, 
measurements were performed using an 
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ichthyometer, measuring tape, caliper, and a 
precision balance (±1 g) [25]. 
The recorded values were centralized in a database 
and statistically processed using Microsoft Excel. 
Mean values, standard deviation (SD), standard 

error of the mean (SEM), and coefficient of 
variation (CV) were calculated in order to evaluate 
the variability and uniformity of the analyzed 
stock. 
.

 
Figure 1 Schematic representation of the main body lengths used in the morphometric analysis of sterlet (Acipenser 

ruthenus) specimens; 
Total length (TL), standard length (SL), fork length (FL), predorsal distance (D), preventral distance (Dv), head 

length (HL), snout length (SnL), preorbital distance (PrO), and caudal peduncle length (CPL) 
 

 
Figure 2 Schematic representation of the main body heights and fin dimensions used in the morphometric analysis of 

sterlet (Acipenser ruthenus) specimens; 
Maximum body height (H), body circumference/perimeter (P), minimum body height (h), head height (HH), ventral 
fin height (VFH), dorsal fin base length (DFBL), maximum dorsal fin height (DFH), anal fin base length (AFBL), 

upper caudal lobe length (UCLL), and lower caudal lobe length (LCLL) 

 
Figure 3 Schematic representation of the main head-region lengths and pectoral parameters used in the 

morphometric analysis of sterlet (Acipenser ruthenus) specimens; 
Eye diameter (ED), barbel length (BL), interorbital distance (ID), head width (HW), left pectoral fin height (LPFH), 

and right pectoral fin height (RPFH) 
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Based on these measurements, the following body 
indices were calculated using the following 

formulas: profile index (Ip = SL / H), Fulton’s 
condition factor (K = BW × 100 / SL³), quality 

index (Ica = SL / C), and fleshiness index (Ic = lp 
× 100 / SL). 
The relationship between body weight and total 
length was described using the model BW = a × 
Lᵇ, where BW is body weight and L is total 
length. Model parameters were estimated by linear 
regression of log-transformed data (log₁₀ BW = 
log₁₀ a + b × log₁₀ L), and growth type was 
classified as isometric (b ≈ 3), negative allometric 
(b < 3), or positive allometric (b > 3). 
In addition, Pearson correlation analysis was 
performed using IBM SPSS Statistics 26 in order 
to identify relationships among the morphometric 
variables. These analyses provided essential 
information regarding the strength and direction of 
the correlations, contributing to a more 
comprehensive characterization of stock 
uniformity, body proportionality, and the 
condition of the analyzed sterlet population. 
 
3. Results and discussion 
 
Following anesthesia with clove oil, the 30 sterlet 
specimens were subjected to morphometric 
analyses. The values obtained from these 
determinations are presented in Tables 1, 2, and 3. 

Morphometric analysis of the sterlet specimens, 
based on body measurements (Table 1), revealed a 
mean body weight of 723.37 ± 80.48 g, with a 
coefficient of variation (CV) of 11.13%, 
indicating slightly higher variability compared to 
the other analyzed parameters. Mean total length 
was 55.71 ± 1.73 cm, while mean standard length 
was 45.54 ± 1.55 cm, with coefficients of 
variation below 5%, reflecting high morphometric 
uniformity. Fork length (FL) averaged 49.20 ± 
2.21 cm, whereas caudal peduncle length (CPL) 
averaged 8.83 ± 0.47 cm, showing moderate 
variation (CV between 4% and 6%). 
The parameters describing body proportions 
indicated a harmonious body conformation: 
maximum body height (H) had a mean value of 
7.07 ± 0.36 cm, minimum body height (h) had a 
mean value of 1.95 ± 0.17 cm, and body 
circumference (P) had a mean value of 18.84 ± 
1.46 cm, with CV values ranging between 5.07% 
and 8.92%. In addition, predorsal distance (D) and 
preventral distance (Dv) had mean values of 34.14 
± 1.15 cm and 28.98 ± 2.00 cm, respectively, 
confirming low variability and good dimensional 
uniformity of the studied stock. 

Table 1. Mean values of the main body morphometric parameters in the studied sterlet specimens 
Specification Mean SD SEM CV 
Body weight (BW) 723.37 80.48 14.69 11.13 
Total length (TL) 55.71 1.73 0.32 3.10 
Standard length (SL) 45.54 1.55 0.28 3.41 
Fork length (FL) 49.20 2.21 0.40 4.50 
Caudal peduncle length (CPL) 8.83 0.47 0.09 5.34 
Maximum body height (H) 7.07 0.36 0.07 5.07 
Minimum body height (h) 1.95 0.17 0.03 8.92 
Body circumference (P) 18.84 1.46 0.27 7.73 
Predorsal distance (D) 34.14 1.15 0.21 3.36 
Preventral distance (Dv) 28.98 2.00 0.36 6.89 

Table 2. Mean values of the main morphometric parameters of the head region in the studied sterlet 
specimens 

Specification Mean SD SEM CV 
Head length (HL) 11.44 0.69 0.13 6.02 
Snout length (SnL) 6.34 0.50 0.09 7.84 
Preorbital distance (PrO) 5.76 0.51 0.09 8.83 
Head height (HH) 2.39 0.23 0.04 9.66 
Head width (HW) 5.05 0.32 0.06 6.43 
Eye diameter (ED) 0.49 0.07 0.01 14.02 
Interorbital distance (ID) 3.02 0.15 0.03 4.85 
Mouth width (MW) 2.04 0.15 0.03 7.35 
Barbel length (BL) 1.66 0.20 0.04 12.14 
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In the head region (Table 2), mean values were 
11.44 ± 0.69 cm for head length (HL), 6.34 ± 0.50 

cm for snout length (SnL), 5.76 ± 0.51 cm for 
preorbital distance (PrO), 2.39 ± 0.23 cm for 

head height (HH), 5.05 ± 0.32 cm for head width 
(HW), 0.49 ± 0.07 cm for eye diameter (ED), 3.02 
± 0.15 cm for interorbital distance (ID), 2.04 ± 
0.15 cm for mouth width (MW), and 1.66 ± 0.20 
cm for barbel length (BL). Most coefficients of 
variation were below the 10%, with minimum 
values of 4.85% for interorbital distance and 
maximum values of 9.66% for head height, 
indicating good morphometric homogeneity. 
However, eye diameter and barbel length showed 
higher coefficients of variation (14.02% and 
12.14%, respectively), suggesting greater 
individual variability. 
Fin analysis (Table 3) revealed mean values of 
6.23 ± 0.49 cm for right pectoral fin height 
(RPFH) and 6.21 ± 0.38 cm for left pectoral fin 
height (LPFH), indicating good bilateral 
symmetry. Ventral fins showed heights of 2.87 ± 
0.39 cm on the right side and 2.84 ± 0.42 cm on 
the left side, with slightly higher variability, as 
indicated by coefficients of variation ranging 

between 13% and 15%. In the dorsal fin, 
maximum height (DFH) and base length (DFBL) 
averaged 3.37 ± 0.39 cm and 5.71 ± 0.45 cm, 
respectively, with coefficients of variation ranging 
between 8% and 12%. The anal fin had a mean 
base length (AFBL) of 2.49 ± 0.31 cm, with a 
coefficient of variation of 12.41%. For the caudal 
fin, the upper lobe length (UCLL) averaged 12.21 
± 0.80 cm, with a coefficient of variation of 
7.06%, whereas the lower lobe length (LCLL) 
averaged 5.61 ± 0.72 cm, with a coefficient of 
variation of 12.75%, highlighting the 
characteristic asymmetry of this structure. 
Overall, the coefficients of variation ranged 
between 3.10% and 14.65%, indicating low to 
moderate variability. The analyzed stock was 
characterized by good morphometric 
homogeneity, evident bilateral symmetry of the 
paired fins, and balanced body proportions, which 
are typical of a dimensionally and typologically 
uniform group. 

Table 3. Mean values of the main fin morphometric parameters in the studied sterlet specimens 
Specification Mean SD SEM CV 
Right pectoral fin height (RPFH) 6.23 0.49 0.09 7.82 
Left pectoral fin height (LPFH) 6.21 0.39 0.07 6.36 
Right ventral fin height (RVFH) 2.87 0.39 0.07 13.54 
Left ventral fin height (LVFH) 2.84 0.42 0.08 14.65 
Maximum dorsal fin height (DFH) 3.37 0.39 0.07 11.72 
Dorsal fin base length (DFBL) 5.71 0.45 0.08 7.89 
Anal fin base length (AFBL) 2.49 0.31 0.06 12.41 
Upper caudal lobe length (UCLL) 12.21 0.86 0.16 7.06 
Lower caudal lobe length (LCLL) 5.61 0.72 0.13 12.75 

 
The low to moderate variability observed for most 
morphometric traits is consistent with the 
expected effects of controlled rearing conditions, 
especially in recirculating aquaculture systems, 
where water quality, feeding regime and 
environmental parameters can be maintained 
within relatively stable limits. However, the 
higher CV values recorded for some head- and 
fin-related traits indicate that morphometric 
uniformity was not identical across all anatomical 
regions. This may indicate that smaller anatomical 
structures are more affected by individual 
developmental differences, functional morphology 
or measurement sensitivity. 
Differences in growth-related traits have also been 
reported in hatchery-reared sterlet populations. 
Shivaramu et al. [27] monitored purebred and 
intraspecific hybrid sterlet groups over 504 days 
and showed that growth and fitness-related traits 

differed according to population background and 
genetic origin. Although their study focused 
mainly on growth performance rather than 
detailed external morphometry, their findings 
support the idea that biological variability may 
remain evident even under controlled rearing 
conditions. Therefore, the CV values recorded in 
the present study should be interpreted as 
indicators of both overall stock uniformity and 
trait-specific variability, rather than as evidence of 
complete morphometric homogeneity. 
In order to evaluate body condition and 
morphometric proportionality, the main body 
indices were calculated based on the 
morphometric measurements, namely Fulton’s 
condition factor, profile index, quality index, and 
fleshiness index. These indicators provide relevant 
information on the condition and body 
conformation of the analyzed specimens. The 
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values obtained for these indices are presented in Table 4. 

Table 4. Values of the body indices determined in the sterlet specimens from the studied stock 
Specification Mean SD SEM CV 
Profile index (Ip) 6.45 0.32 0.06 4.97 
Fulton’s condition factor (K) 0.77 0.07 0.01 9.00 
Quality index (Ica) 2.43 0.16 0.03 6.72 
Fleshiness index (Ic) 19.41 1.12 0.20 5.78 

 
 
Analysis of the data presented in Table 4 showed 
that the profile index (Ip) had a mean value of 
6.45 ± 0.32, with a coefficient of variation (CV) 
of 4.97%. Fulton’s condition factor (K) recorded 
a mean value of 0.77 ± 0.07, while the variability 
of the data, expressed by the CV, was 9.00%. 
For the quality index (Ica), the mean value was 
2.43 ± 0.16, with a coefficient of variation of 
6.72%, whereas the fleshiness index (Ic) had a 
mean value of 19.41 ± 1.12%, with a coefficient 
of variation of 5.78%. The obtained values were 
distributed within a narrow range of variation, 
with all coefficients of variation remaining below 
10%, indicating low dispersion and good 
consistency of the measurements performed for 
the analyzed parameters. 
Body condition indices are commonly used in 
fish biology to evaluate the relationship between 
body size, body mass and general condition. In 
sturgeons, Fulton’s condition factor and length–
weight relationships have been applied as 
practical indicators for assessing growth pattern 
and body condition under different environmental 
conditions. Studies on Danube sturgeon species, 
including Acipenser ruthenus, confirm the 
usefulness of these indicators for interpreting 
body condition, although their values may vary 
according to species, size class, habitat and 
growth stage [28]. The obtained values were 
distributed within a narrow range of variation, 
with all coefficients of variation remaining below 
10%, indicating low dispersion and supporting 
the interpretation of a relatively uniform stock in 
terms of body condition and proportionality. 
Nevertheless, these indices should be considered 
complementary to direct morphometric 
measurements, because body condition may be 
influenced not only by length and weight, but also 
by body conformation, nutritional condition and 
individual robustness. 
In addition to these indices, the relationship 
between body weight and total length was 

analyzed and described by the equation BW = 
0.3595 × L¹·⁸⁹⁰⁹. Although the exponent b (<3) 
suggests a tendency toward negative allometric 
growth, the low coefficient of determination (R² = 
0.28) indicates a weak relationship between body 
weight and length, and therefore this pattern 
should be interpreted with caution. 
The low coefficient of determination indicates 
that total length explained only a limited 
proportion of body weight variability in the 
analyzed group. Consequently, the BW–TL 
equation should not be considered a robust 
predictive model for estimating body weight from 
total length alone. This result suggests that other 
morphometric descriptors, such as maximum 
body height, body circumference and condition-
related indices, may provide additional 
information for explaining differences in body 
weight. This interpretation is supported by the 
Pearson correlation analysis, where body weight 
showed stronger associations with maximum 
body height and body circumference than with 
total length. Therefore, the weak BW–TL 
relationship could be partly explained by 
individual differences in body robustness and 
conformation, as well as by the relatively narrow 
size range and homogeneous age structure of the 
analyzed stock. 
Similar approaches based on length–weight 
relationships and condition factors have been 
used in sturgeons, including sterlet, to describe 
growth pattern and condition. However, such 
relationships should be interpreted in relation to 
sample size, size range, age structure and 
environmental context. For this reason, the 
equation obtained in the present study should be 
interpreted as descriptive for the analyzed batch 
rather than as a generalized growth model for the 
species [28]. 
The distribution of individual values and the 
overall growth trend are illustrated in Figure 4. 
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Figure 4. Body weight–length relationship in 1.5-year-old sterlet specimens 

 
In order to highlight the relationships among 
morphometric parameters and determine the 
degree of association between the main body 
traits, Pearson correlation analysis was performed 
separately for body and head morphometric 
variables. The obtained results are presented in 
Table 5. 
Pearson correlation analysis revealed significant 
associations among the main morphometric 
parameters of the sterlet specimens. 
The strongest correlations were observed between 
total length (TL) and standard length (SL) (r = 
0.846; p < 0.01), between standard length (SL) 
and fork length (FL) (r = 0.755; p < 0.01), and 
between body weight (BW) and maximum body 
height (H) (r = 0.743; p < 0.01). Strong 
correlations were also identified between body 
weight (BW) and body circumference (P) (r = 
0.687; p < 0.01), between body weight (BW) and 
standard length (SL) (r = 0.655; p < 0.01), 
between body weight (BW) and fork length (FL) 
(r = 0.597; p < 0.01), and between maximum 
body height (H) and body circumference (P) (r = 
0.533; p < 0.01). 
Strong positive correlations were also observed 
between total length (TL) and fork length (FL) (r 
= 0.603; p < 0.01), between standard length (SL) 
and head length (HL) (r = 0.557; p < 0.01), 
between fork length (FL) and head length (HL) (r 
= 0.560; p < 0.01), between body circumference 
(P) and head length (HL) (r = 0.565; p < 0.01), 
and between head length (HL) and head width 
(HW) (r = 0.504; p < 0.01). 
Moderate correlations were recorded between 
body weight (BW) and total length (TL) (r = 
0.536; p < 0.01), between total length (TL) and 

head length (HL) (r = 0.513; p < 0.01), between 
body weight (BW) and head length (HL) (r = 
0.460; p < 0.05), between standard length (SL) 
and body circumference (P) (r = 0.444; p < 0.05), 
between fork length (FL) and body circumference 
(P) (r = 0.426; p < 0.05), between fork length 
(FL) and head height (HH) (r = 0.425; p < 0.05), 
between fork length (FL) and maximum body 
height (H) (r = 0.363; p < 0.05), between body 
circumference (P) and head width (HW) (r = 
0.452; p < 0.05), and between head length (HL) 
and head height (HH) (r = 0.376; p < 0.05). 
By contrast, caudal peduncle length (CPL) did 
not show statistically significant correlations with 
most of the analyzed variables, except for head 
height (HH) (r = 0.421; p < 0.05). 
Overall, Pearson correlation analysis highlighted 
good morphometric coherence among the main 
body dimensions and anatomical structures 
analyzed, suggesting a relatively homogeneous 
stock. 
Growth patterns in sterlet reared in intensive 
systems are influenced by several technological 
and environmental factors. Recent research on 
Acipenser ruthenus reared in RAS showed that 
oxygen concentration and stocking density can 
affect growth and development, confirming the 
importance of controlled water quality and 
appropriate stocking management [29]. In this 
context, the relatively uniform morphometric 
profile observed in the present study may reflect 
the stabilizing effect of controlled RAS 
conditions, while the remaining variability among 
individuals may be associated with biological and 
developmental differences within the stock. 
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Table 5. Correlations between the main morphometric variables of sterlet specimens from the studied group 

Traits BW TL SL FL CPL H P HL HH HW 

BW 1 0.536** 0.655** 0.597** 0.089 0.743** 0.687** 0.460* 0.240 0.233 

TL 0.536** 1 0.846** 0.603** 0.049 0.285 0.440* 0.513** 0.338 0.095 

SL 0.655** 0.846** 1 0.755** 0.183 0.352 0.444* 0.557** 0.393* 0.226 

FL 0.597** 0.603** 0.755** 1 0.078 0.363* 0.426* 0.560** 0.425* 0.362* 

CPL 0.089 0.049 0.183 0.078 1 -0.074 -0.046 -0.015 0.421* -0.136 

H 0.743** 0.285 0.352 0.363* -0.074 1 0.533** 0.427* 0.092 0.223 

P 0.687** 0.440* 0.444* 0.426* -0.046 0.533** 1 0.565** 0.282 0.452* 

HL 0.460* 0.513** 0.557** 0.560** -0.015 0.427* 0.565** 1 0.376* 0.504** 

HH 0.240 0.338 0.393* 0.425* 0.421* 0.092 0.282 0.376* 1 0.246 

HW 0.233 0.095 0.226 0.362* -0.136 0.223 0.452* 0.504** 0.246 1 
Body weight (BW), Total length (TL), Standard length (SL), Fork length (FL), Caudal peduncle length (CPL), Maximum 
body height (H), Body circumference (P), Head length (HL), Head height (HH), Head width (HW) 
**. Correlation is significant at the 0.01 threshold (2-tailed). 
*. Correlation is significant at the 0.05 threshold (2-tailed). 

 
 
4. Conclusions 
 
The results of the morphometric analysis indicate 
that the analyzed sterlet (Acipenser ruthenus) 
specimens exhibited a high degree of 
morphometric uniformity and balanced body 
development. Most parameters recorded 
coefficients of variation below the 10% threshold, 
and the distributions of the main traits were close 
to normality, confirming the morphological 
homogeneity of the studied stock. 
From a morphometric perspective, the specimens 
had a mean body weight of 723.37 ± 80.48 g and a 
mean total length of 55.71 ± 1.73 cm. The 
parameters describing body shape indicated a 
harmonious body, with a maximum body height of 
7.07 ± 0.36 cm and a mean body circumference of 
18.84 ± 1.46 cm, values characteristic of well-
developed and morphologically balanced 
individuals. 
The analysis of the head region and fins also 
revealed harmonious development and marked 
bilateral symmetry. Mean head length was 11.44 ± 
0.69 cm, while mean snout length was 6.34 ± 0.50 
cm, indicating proportional development of the 
anterior body segments. Although some traits 
showed slightly higher variability, these 
differences reflected normal individual variation 

and did not affect the overall morphometric 
uniformity of the stock. 
The calculated body indices further completed the 
morphological characterization, highlighting an 
appropriate body condition of the specimens 
reared in the recirculating aquaculture system. The 
mean values obtained for the profile index (6.45 ± 
0.32), Fulton’s condition factor (0.77 ± 0.07), 
quality index (2.43 ± 0.16), and fleshiness index 
(19.41 ± 1.12%) showed low dispersion, 
confirming good body condition and relatively 
uniform development. 
The relationship between body weight and length 
was described by the equation BW = 0.3595 × 
L¹·⁸⁹⁰⁹. The value of the exponent 1.8909, which 
was lower than 3, suggests a tendency toward 
negative allometric growth, indicating that the 
specimens exhibited a relatively greater increase 
in length than in weight. At the same time, the low 
coefficient of determination (R² = 0.28) indicates a 
weak relationship between body weight and 
length, suggesting the presence of individual 
differences in body weight among specimens with 
similar lengths. 
Correlation analysis among the morphometric 
parameters revealed significant relationships 
between most of the analyzed traits, particularly 
among the longitudinal body dimensions. The 
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strongest associations were observed among total 
length, standard length, fork length, confirming a 
proportional development of body segments. Body 
weight was also strongly correlated with the 
parameters describing body robustness, such as 
maximum body height and body circumference. 
The present study provides an external 
morphometric characterization of a 1.5-year-old 
sterlet (Acipenser ruthenus) population reared in a 
recirculating aquaculture system. 
The analyzed stock showed balanced body 
development and overall morphometric 
uniformity, especially for the main longitudinal 
body traits. Some head- and fin-related traits 
showed greater individual variability, indicating 
that morphometric uniformity was not identical 
across all anatomical regions. 
The body indices supported the assessment of a 
generally uniform stock in terms of body 
condition and proportionality. However, these 
indices should be interpreted together with direct 
morphometric measurements in order to obtain a 
complete evaluation of body conformation. 
The BW-TL relationship showed limited 
predictive strength, indicating that total length 
alone is not sufficient for accurately estimating 
body weight in the analyzed group. Body 
robustness traits, particularly maximum body 
height and body circumference, provided 
additional information for interpreting body 
weight variation. 
Overall, morphometric monitoring proved useful 
for assessing stock uniformity, body 
proportionality and growth-related traits in sterlet 
reared under intensive RAS conditions. 
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