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Abstract

A thorough collection of 619 specimens of Chondrostoma regium, commonly known as the Brond-snout, was carried out in
the Orontes River (a middle-reach) over a 12-month period from March 2023 to March 2024. Advanced analytical techniques,
including artificial neural networks and fuzzy logic, were employed to examine these samples. The largest individual captured
during the study measured 26.5 cm in length and was estimated to be seven years old. By applying the von Bertalanffy growth
model to the total length data, the equation TLt = 33.43 (1-¢-0207(t+0647)) was established, indicating negative allometric growth
(b =2.97). The growth performance index (®’) was calculated to be 2.36.

Additionally, various mortality coefficients for Chondrostoma regium were estimated, which included: Z = 1.10 y! (total
mortality rate), F = 0.51 y* (fishing mortality rate), M = 0.59 y* (natural mortality rate), and E = 0.46 y ! (exploitation rate).
The survival coefficient (S) was noted to be 0.33 y''. Analysis of the fishing population growth (FP) of Chondrostoma regium in
the Orontes River yielded a value of 33.1, suggesting a moderate growth rate within the local aquatic environment. However,
the study also identified a fishing vulnerability (FV) for the population at 50.8.

The findings from this research offer important insights into the population dynamics of Chondrostoma regium in the Orontes
River. The study concludes that sustainable management of this species necessitates the implementation of conservation
measures. Furthermore, these results enhance our understanding of the growth, mortality, and fishing vulnerability of
Chondrostoma regium, providing a solid foundation for future research and management strategies.
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Introduction Chondrostoma regium fish are native and endemic species

found in Orontes River [2].
The Chondrostoma regium is a benthopelagic species

and inhabits both still (lentic) and flowing (lotic) aquatic Chondrostoma regium underwent its latest assessment
environments [1]. They reproduce during the period for inclusion on the IUCN Red List in 2013, at which time it
extending from late February to May, where the females was categorized as Least Concern [3].

lay their eggs on the shallow gravel edges of the river.
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Determining the age of fish using traditional methods
can be challenging and typically requires skilled experts to
analyze the annual growth rings. Recent studies, however,
have shown that convolutional neural networks (CNNs)
are capable of accurately predicting fish age by analyzing
otolith images [4]. In the northwest Atlantic Ocean, have
used high-resolution X-ray computed tomography to analyze
vertebral centra for the purpose of estimating fish age, along
with various growth models to analyze growth patterns [5].
Additionally, the maturity and age of several fish species,
including Gymnura altavela, Thunnus thynnus, Epinephelus
aeneus, Siganus luridus, Seriola dumerili, and Pomadasys
stridens, have been effectively predicted with a specific
setup of a Multilayer Perceptron artificial neural network
model with a specific configuration [6-12]. Several studies
have utilized contemporary methods, including expert
systems, to evaluate various facets of fish vulnerability and
conservation threats. This involves using a fuzzy logic expert
system to assess the inherent vulnerability of marine fish to
extinction due to fishing activities [13], applying an expert
system to evaluate the vulnerability and conservation risks
of marine species resulting from fishing activities [14]. This
involves utilizing a fuzzy logic-based expert system to assess
the inherent vulnerability of marine fish to extinction due
to fishing practices [15], and assessing the vulnerability
of particular Sparidae species in the eastern part of the

Mediterranean Sea (off the Syrian coast) through the fuzzy
logic approach [16]. Additionally, a model has been suggested
to estimate the growth of fishery populations using an expert
system grounded in fuzzy logic [17].

The biological features of the Chondrostoma regium
species found in the Orontes River remain largely unexplored.
This research initiative intends to fill this knowledge gap
by investigating the growth patterns and vulnerability to
fishing operations of this particular Cyprinidae fish. To this
end, the study employed advanced analytical techniques,
including fuzzy logic and artificial neural networks, within
an expert system framework. Through this groundbreaking
investigation, the researchers seek to acquire more profound
insights into the characteristics of Chondrostoma regium and
its interactions with fishing activities.

Materials and Methods

A thorough gathering of 619 specimens of Chondrostoma
regium was conducted, commonly referred to as the Brond-
snout, was conducted in the Orontes River (middle stream)
(Figures 1a & 1b). From March 2023 to March 2024, a range
of fishing techniques was implemented over the course of 12
months, including gill nets and fishing rods.

(@)

26.5cm.

Figure 1: a. Orontes River (a middle-reach river, Hamah). b. Female individual of Chondrostoma regium with a total length of

(b)
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Age and Maturity

Recent investigations by Hamwi [6] utilized an artificial
neural network (Multilayer Perceptron) model with a specific
configuration (1, 10, 2) to predict the age and maturity of the

Chondrostoma regium species. This updated network model
employed the fish’s total length as the input parameter
(Figure 2).

Figure 2: Artificial neural network, multilayer perceptron (MLP).

J

Fishing Population Growth (FP)

In an earlier study, Hamwi, et al. [17] designed a system
utilizing fuzzy logic to assess the population growth of

Chondrostoma regium in the Orontes River. This model
incorporated distinct parameters (K, Tr, M, E) for input
and utilized fuzzy logic methodologies for analysis and
interpretation (Figure 3).

Figure 3: Fuzzy inference system variables (Inputs: K, Tr, M, E; Output: FP).

J

The von Bertalanffy equation was employed to
determine the growth parameters (K, L_), and the Akaike
Information Criterion (AIC) [AIC = N In (WSS) + 2M] guided
the selection of the appropriate growth model. In this
equation, N represents the number of data points, WSS is
the squares’ weighted sum of residuals, and M denotes the
number of model parameters. The study aimed to compare
various growth models that illustrate the characteristics of
the fish species [18]. The growth model of von Bertalanffy is
utilized as follows: L, = L_ / [1 + e*("0)].
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Where L, refers to the total length of the fish at a given
age (t), L represents the hypothetical asymptotic total
length (in cm) that the fish could potentially achieve, and K
denotes the growth coefficient, and the theoretical age when
the fish’s length is assumed to be zero is t,.

The total mortality rate (Z) was utilized in the Ricker
method [19]. This method included calculating the regression
equation for the catch curve (In N, = a - Zt) for the entire
population.
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By employing a specific relationship, the natural mortality
rate (M) was determined:

Log M = -0.0066 -0.279 log L_ + 0.6543 log K + 0.4634
log T [20]

Where: L and K were used, along with the average
surface water temperature (T) of 24.9°C in the fishing area.

The natural mortality rate (M) subtracted from the total
mortality rate (Z) yields the fishing mortality rate (F) [21]: F
=7Z-M

The exploitation rate (E) was determined using the
equation: E = F/Z [22]

The survival rate (S) was calculated using the equation:
S=e?[19].

Beverton and Holt’s [23] equations were used to
calculate the total length (L ) and age (T ) at first capture: L
=L-[K(L,-L)/Z];T,=-(1/K)*In(1-L /L) +t,

Where L' represents the captured fish’s average total
length.

Similarly, Beverton and Holt's [23] equations were
employed to determine the total length (L) and age (T ) at
recruitment: L =L -[K(L_-L)/Z];T.=-(1/K)*In(1-L

/L) +1,

Where L0 denotes the total length of the fish at hatching
or age zero.

Pauly, et al. [21] suggested a formula to calculate a
growth performance index, represented as @', which reflects
the growth characteristics of an organism: @’ =logK + 2logL,_.

Building on the earlier work of Beverton and Holt [24],
the relative yield-per-recruit (Y’/R) can be modelled as: Y’/R
=[E*U™9]*[1-(3U/(1+m))+(3U?/(1+2m))-(U°/(1
+3m))]

Where U, m, and E are defined as follows: U = 1-(L /L )

m = (1-E) / (M/K) = (K/Z)

E=F/Z

Ricker [19] provided a relationship to estimate the
relative biomass-per-recruit (B’/R):

B'/R=(Y'/R) /F

Fishing Vulnerability (FV)

Hamwi, et al. [16] constructed an expert system model
that takes key parameters (TL__, K, T, M, S) as inputs
and employs fuzzy logic techniques to analyze and evaluate
the fishing vulnerability of a species, such as Chondrostoma
regium (Figure 4).

Figure 4: Variables of the fuzzy inference system (Inputs: TLmax, K, Tmax, M, S; Output: FV).

J

Results

Analysis of the age composition of the Chondrostoma
regium population revealed 7 distinct age cohorts. The
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second age class was the most dominant, constituting
33.93% of the population. Conversely, the seventh age group
represented only 0.16% of the overall catch (Figure 5a & 5b).
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An analysis of the distribution of individuals across
various total length (TL) categories showed that the
most dominant size classes were 11.1-12 cm and 16.1-
17 cm, constituting 9.05%, and 10.34% of the population,

respectively. Conversely, individuals with total lengths of
24.1-25 cm and 25.1-26.5 cm were the least represented,
each comprising only 0.32% of the population (Figure 5b).

-

()

Figure 5: a. Age composition; b. Total length frequency distribution (TL) for Chondrostoma regium in Orontes River.

(b)

The data gathered during this study revealed that the
maximum total length recorded for Chondrostoma regium
individualsin Orontes River was 26.5 cm, which was observed
inindividuals aged 7* years. In contrast, the smallest recorded
total length was 7.4 cm, which corresponded to an age of 1*
year.

The von Bertalanffy growth equation parameters for
total length were as follows:

TLc: 33.43 (1 - @-0207 (t+0.647))

Statistical analysis of this growth model yielded the
following results: AIC = 46.0823; WSS = 0.0182; 95%
Confidence Interval = 4.3487.

Analysis of the length-weight relationship for
Chondrostoma regium revealed a negative allometric growth
pattern, with a b-value of 2.97.

The average age and total length of Chondrostoma
regium individuals at first capture were 2.82 years and 17.10
cm, respectively. Meanwhile, the average age and total length
at recruitment were 2.02 years and 14.19 cm.
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Calculating the growth performance index (@) for total
length growth of Chondrostoma regium yielded a value of
2.36.

The total mortality coefficient (Z) for the Chondrostoma
regium population was estimated to be 1.10 per year. Further
analysis revealed that the fishing mortality coefficient (F)
was 0.51 per year, while the natural mortality (M) was 0.59
per year. The calculated survival rate (S) was 0.33 per year.
The exploitation mortality coefficient (E) was 0.46 per year.

The connection between the exploitation rate (E) and
the relative yield per recruit (Y’'/R), along with the relative
biomass per recruit (B’/R), is illustrated in Figure 6. The
analysis revealed several key values:

- E_:This is the exploitation rate that maximizes yield

max”

per recruit, found to be 1 y™*.

-E, This value, also determined to be 1 y‘l, indicates
the point at which the marginal gain in relative yield per
recruit reaches 10% of its value when E equals 0.

- E, ¢ This exploitation rate, at which the biomass of
the stock is reduced to 50% of its unexploited level, was
calculated to be 0.379 y~* (Figure 6).
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Figure 6: Relative yield per recruit (Y'/R) and biomass per recruit (B'/R) (Knife-edge selection) of Chondrostoma regium
collected from Orontes River.

According to the fuzzy logic-based expert system Chondrostoma regium population in the Orontes River was
developed by Hamwi, et al. [17], the growth value for the 33.1, as depicted in Figure 7.

-

Figure 7: The growth of Chondrostoma regium population off the Orontes River.

J

The fuzzy logic-based expert system developed by had a fishing vulnerability of 50.8, with the maximum
Hamwi, et al. [16] also revealed that Chondrostoma regium vulnerability value (FV) set at 100, as shown in Figure 8.

Figure 8: The vulnerability of Chondrostoma regium to fishing off the Orontes River.
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Discussion

This study illuminates the reproductive dynamics
of Chondrostoma regium in the Orontes River, where the
observed lengths are comparable to those found in Almus
Dam Lake (Turkey), ranging from 13.7 to 28.1 cm [1]. These
lengths are slightly larger than those recorded in the Bibi-
Sayyedan River (Iran), which reached a total length of 22 cm
[25], and in Seyhan Dam Lake (Adana), where total lengths
reached 23.55 cm [26]. The variability in Chondrostoma
regium population sizes across these geographically distinct
areas suggests that different environmental and ecological
factors significantly influence the life history and dynamics
of this species.

The growth coefficient (b) estimated for the
Chondrostoma regium population in this study was 2.97,
indicating a negative allometric growth pattern. This suggests
that the total length of the fish increases at a relatively slower
rate compared to other morphological dimensions (e.g., body
weight) as the individual grows.

The negative allometric growth exhibited by
Chondrostoma regium populations in this study is consistent
with previous findings from the Zayandeh Roud River in Iran
where the growth coefficient was reported as 2.77 [27] and
from Tishreen Lake (Euphrates River) in Syria where it was
2.422. However, this contrasts with the positive allometric
growth (b=3.281>3) reported for this species in the Almus
Dam Lake of Turkey [1]. These differences in growth patterns
may be related to variations in environmental conditions,
resource availability, and population demographics across
the different study locations.

The growth values indicate low growth at 0.35 and
moderate growth at 0.65, based on a maximum fishery
population growth (FP) value of 100 (Figure 7).

The ratio of the first capture’s length (L) to the
asymptoticlength (L_) is a significantindicator for evaluating
the exploitation status of a fish population. According to
Pauly, et al. [28], a ratio of L /L_ greater than 0.5 indicates
that most of the catch comprises mature individuals of the
species.

In the present study, the estimated L /L ratio for the
Chondrostoma regium population was 0.51. This value
indicates that the current harvest in the Chondrostoma
regium fishery mainly comprises mature fishes rather than
juvenile individuals.

The prevalence of adult fish in the catch is often an
indicator of overfishing, as evidenced by the calculated
mortality coefficients and fishing vulnerability, which show a
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significant increase (50.8). This vulnerability value indicates
a moderate vulnerability of 0.45 and a high vulnerability of
0.55 for this species (Figure 8), which is somewhat different
from the low to moderate vulnerability of 30 reported by
Froese, et al. [29].

Conclusions

This study provides valuable insights into the population
dynamics of Chondrostoma regium in the Orontes River,
highlighting the need for conservation efforts to ensure
the sustainable management of this species. The findings
enhance our understanding of Chondrostoma regium’s
growth patterns, mortality rates, and vulnerability to
fishing, establishing a foundation for future research and
management strategies.

The outcomes of this research hold significant
implications for the management of the Chondrostoma
regium fishery in the Orontes River. Overfishing can severely
impact the population’s ability to sustain itself, leading to
declining abundances. Consequently, the implementation
of management strategies that minimize the catch of
Chondrostoma regium and ensure the long-term sustainability
of the fishery is of utmost importance.

Acknowledgment

The author would like to express their gratitude
to Tishreen University for their support and assistance
in conducting this research, as well as extend a great
appreciation to the artisanal fishermen, particularly the
professional fisherman Imad Al-Khabouri.

References

1. Suigmez M, Yilmaz S, Seherli T (2011) Age and growth
features of Chondrostoma regium (Heckel, 1843) from
Almus Dam Lake, Turkey. Siilleyman Demirel University
Faculty of Arts and Science Journal of Science 6(2): 82-
90.

2. Salloum M (2009) A Photographic Atlas of the Fishes of
the Orontes River Basin within Syrian Territory. Ministry
of Agriculture and Agrarian Reform pp: 169.

3. TUCN (2024) The IUCN Red List of Threatened Species.
Version 2023-1.

4. Ordonez A, Eikvil L, Salberg AB, Harbitz A, Murray SM, et
al. (2020) Explaining decisions of deep neural networks
used for fish age prediction. PLoS ONE 15(6): e0235013.

5. Parsons KT, Maisano ], Gregg ], Cotton CF, Latour R]

Copyright© Hamwi N Iskandar.

Technical Methods in Orontes River (Syria). Int ] Oceanogr Aquac 2024, 8(4): 000339.


https://medwinpublishers.com/IJOAC/
https://paper.researchbib.com/view/paper/123443
https://paper.researchbib.com/view/paper/123443
https://paper.researchbib.com/view/paper/123443
https://paper.researchbib.com/view/paper/123443
https://paper.researchbib.com/view/paper/123443
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235013https://www.iucnredlist.org/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235013https://www.iucnredlist.org/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235013https://www.iucnredlist.org/
https://link.springer.com/article/10.1007/s10641-017-0687-x

10.

11.

12.

13.

14.

Hamwi N Iskandar. Population Assessment of Braond-Snout Chondrostoma regium using Specialist

International Journal of Oceanography & Aquaculture

(2018) Age and growth assessment of western North
Atlantic spiny butterfly ray Gymnura altavela (L. 1758)
using computed tomography of vertebral centra.
Environmental biology of fishes 101: 137-151.

Hamwi N (2024a) Predicting age and maturity of
endangered Spiny butterfly ray, Gymnura altavela
(Linnaues 1758) wusing artificial neural network
(multilayer perceptron). Damascus University Journal
for the basic sciences 40(1): 55-68.

Hamwi N (2024b) Population Growth of Thunnus thynnus
and Vulnerability to Fishing along the Syrian Coast
(Eastern Mediterranean Sea). International Journal of
Oceanography & Aquaculture 8(2): 000311.

Hamwi N (2024c) Population Assessment of White
Grouper Epinephelus aeneus Using Specialist Technical
Methods Along Coastal Syrian Waters in The Eastern
Mediterranean. Journal of Marine Science and Research
3(1).

Hamwi N, Ali-Basha N (2024) Growth of Spiny Butterfly
Ray Gymnura altavela Population and Vulnerability to
Fishing along the Syrian Coast (Eastern Mediterranean
Sea). International Journal of Oceanography &
Aquaculture 8(3): 000326.

Hamwi N, Ali-Basha N, Altajer H, Salem ] (2024a)
Assessment of Dusky Spinefoot Siganus luridus
Population Dynamics along the Syrian Coast (Eastern
Mediterranean Sea) Utilizing Different Expert System
Techniques. International Journal of Oceanography &
Aquaculture 8(3): 000329.

Hamwi N, Ali-Basha N, Altajer H, Salem ] (2024b)
Population assessment of greater amberjack Seriola
dumerili along the Syrian waters in the eastern
Mediterranean Sea using expert systems. Journal of
Marine Science and Research 3(1).

Hamwi N, Ali-Basha N, Altajer H, Salem ] (2024c)
Assessment of Population Growth and Fishing
Vulnerability of Pomadasys stridens along the Syrian
Coast (Eastern Mediterranean Sea). International
Journal of Oceanography & Aquaculture 8(3): 000333.

Cheung WWL, Pitcher T, Pauly D (2005) A fuzzy
logic expert system to estimate intrinsic extinction
vulnerabilities of marine fishes to fishing. Biological
Conservation 124(1): 97-111.

Cheung WWL (2007) Vulnerability of marine fishes
to fishing: from global overview to the northern south
China sea. A Thesis in the University of British Columbia

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Technical Methods in Orontes River (Syria). Int ] Oceanogr Aquac 2024, 8(4): 000339.

pp: 354.

Jones MC, Cheung WWL (2017) Using fuzzy logic to
determine the vulnerability of marine species to climate
change, Glob Change Biol pp: 1-13.

Hamwi N, Ali-Basha N (2019) Estimation of the
vulnerability of some Sparidae species to fishing in the
Eastern Mediterranean Sea (Syrian coast) by fuzzy logic
method. Journal of Al-Baath University 41.

Hamwi N, Ali-Basha N, Altajer H, Farah T (2022) A
proposed model to estimate the growth of the fishery
populations by fexpert system] Journal of Hama
University 5.

Hamwi N (2018) Use Akaike (AIC) and Schwartz (SC)
information criterions in the differentiation between
nonlinear growth models of different fish species.
Journal of Al-Baath University 40(3): 45-66.

Ricker WE (1975) Computation and interpretation of
biological statistics of fish populations. Bulletin of the
Fisheries Research Board of Canada pp: 382.

Pauly D (1980) A new methology for rapidly acquiring
basic information on tropical fish stocks: growth,
mortality and stock recruitment relationships pp: 154-
172.

Pauly D, Munro JL (1984) Once more on the comparison
of growth in fish and invertebrates. FishByte 2(1): 21.

Sparre P, Venema SC (1998) Introduction to tropical
fish stock assessment-Part 1: Manual. FAO Fisheries
Technical Paper 306/1, Rev 2: 407.

Beverton RJH, Holt S] (1957) On the dynamics of
exploited fish population. Fishery Investigations, Series
II (London), UK, 19: 1- 533.

Beverton RJH, Holt S] (1966) Manual of methods for fish
stock assessment. Part II. Tables of yield function. FAO
Fish Biol Tech Pap (38)10.

Kiani F, Keivany Y, Paykan-heyrati F (2021) Reproductive
biology and gonad histology of King Nase (Chondrostoma
regium) (Teleostei: Cyprinidae) in Bibi-Sayyedan River,
Tigris Basin. Biharean Biologist 15(1): 25-32]

Ergiiden SA, Goksu ML, Avsar D (2010) Growth properties
of Chondrostoma regium (Heckel, 1843) living in Seyhan
Dam Lake (Adana). Journal of Fisheries Sciences 4(4):
391-399.

Mahboobi Soofiani N, Pooramini M, Asadollah Nasrabadi

Copyright© Hamwi N Iskandar.


https://medwinpublishers.com/IJOAC/
https://link.springer.com/article/10.1007/s10641-017-0687-x
https://link.springer.com/article/10.1007/s10641-017-0687-x
https://link.springer.com/article/10.1007/s10641-017-0687-x
https://link.springer.com/article/10.1007/s10641-017-0687-x
https://www.medwinpublishers.com/article-description.php?artId=12534
https://www.medwinpublishers.com/article-description.php?artId=12534
https://www.medwinpublishers.com/article-description.php?artId=12534
https://www.medwinpublishers.com/article-description.php?artId=12534
https://www.mediresonline.org/article/population-assessment-of-white-grouper-epinephelus-aeneus-using-specialist-technical-methods-along-coastal-syrian-waters-in-the-eastern-mediterranean
https://www.mediresonline.org/article/population-assessment-of-white-grouper-epinephelus-aeneus-using-specialist-technical-methods-along-coastal-syrian-waters-in-the-eastern-mediterranean
https://www.mediresonline.org/article/population-assessment-of-white-grouper-epinephelus-aeneus-using-specialist-technical-methods-along-coastal-syrian-waters-in-the-eastern-mediterranean
https://www.mediresonline.org/article/population-assessment-of-white-grouper-epinephelus-aeneus-using-specialist-technical-methods-along-coastal-syrian-waters-in-the-eastern-mediterranean
https://www.mediresonline.org/article/population-assessment-of-white-grouper-epinephelus-aeneus-using-specialist-technical-methods-along-coastal-syrian-waters-in-the-eastern-mediterranean
https://medwinpublishers.com/article-description.php?artId=12922
https://medwinpublishers.com/article-description.php?artId=12922
https://medwinpublishers.com/article-description.php?artId=12922
https://medwinpublishers.com/article-description.php?artId=12922
https://medwinpublishers.com/article-description.php?artId=12922
https://medwinpublishers.com/article-description.php?artId=13051
https://medwinpublishers.com/article-description.php?artId=13051
https://medwinpublishers.com/article-description.php?artId=13051
https://medwinpublishers.com/article-description.php?artId=13051
https://medwinpublishers.com/article-description.php?artId=13051
https://medwinpublishers.com/article-description.php?artId=13051
https://www.mediresonline.org/article/population-assessment-of-greater-amberjack-seriola-dumerili-along-the-syrian-waters-in-the-eastern-mediterranean-sea-using-expert-systems
https://www.mediresonline.org/article/population-assessment-of-greater-amberjack-seriola-dumerili-along-the-syrian-waters-in-the-eastern-mediterranean-sea-using-expert-systems
https://www.mediresonline.org/article/population-assessment-of-greater-amberjack-seriola-dumerili-along-the-syrian-waters-in-the-eastern-mediterranean-sea-using-expert-systems
https://www.mediresonline.org/article/population-assessment-of-greater-amberjack-seriola-dumerili-along-the-syrian-waters-in-the-eastern-mediterranean-sea-using-expert-systems
https://www.mediresonline.org/article/population-assessment-of-greater-amberjack-seriola-dumerili-along-the-syrian-waters-in-the-eastern-mediterranean-sea-using-expert-systems
https://medwinpublishers.com/article-description.php?artId=13228
https://medwinpublishers.com/article-description.php?artId=13228
https://medwinpublishers.com/article-description.php?artId=13228
https://medwinpublishers.com/article-description.php?artId=13228
https://medwinpublishers.com/article-description.php?artId=13228
https://www.sciencedirect.com/science/article/pii/S000632070500042X
https://www.sciencedirect.com/science/article/pii/S000632070500042X
https://www.sciencedirect.com/science/article/pii/S000632070500042X
https://www.sciencedirect.com/science/article/pii/S000632070500042X
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/831/items/1.0074894
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/831/items/1.0074894
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/831/items/1.0074894
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/831/items/1.0074894
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.13869
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.13869
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.13869
https://waves-vagues.dfo-mpo.gc.ca/Library/1485.pdf
https://waves-vagues.dfo-mpo.gc.ca/Library/1485.pdf
https://waves-vagues.dfo-mpo.gc.ca/Library/1485.pdf
https://ideas.repec.org/a/wfi/wfbyte/38103.html
https://ideas.repec.org/a/wfi/wfbyte/38103.html
https://openknowledge.fao.org/server/api/core/bitstreams/bc7c37b6-30df-49c0-b5b4-8367a872c97e/content
https://openknowledge.fao.org/server/api/core/bitstreams/bc7c37b6-30df-49c0-b5b4-8367a872c97e/content
https://openknowledge.fao.org/server/api/core/bitstreams/bc7c37b6-30df-49c0-b5b4-8367a872c97e/content
https://link.springer.com/book/10.1007/978-94-011-2106-4
https://link.springer.com/book/10.1007/978-94-011-2106-4
https://link.springer.com/book/10.1007/978-94-011-2106-4
https://archive.org/details/manualofmethodsf034558mbp
https://archive.org/details/manualofmethodsf034558mbp
https://archive.org/details/manualofmethodsf034558mbp
https://biozoojournals.ro/bihbiol/cont/v15n1/bb_e201304_Keivany.pdf
https://biozoojournals.ro/bihbiol/cont/v15n1/bb_e201304_Keivany.pdf
https://biozoojournals.ro/bihbiol/cont/v15n1/bb_e201304_Keivany.pdf
https://biozoojournals.ro/bihbiol/cont/v15n1/bb_e201304_Keivany.pdf
https://www.itmedicalteam.pl/abstract/growth-properties-of-chondrostoma-regium-heckel-1843-living-in-seyhan-dam-lake-adana-105022.html
https://www.itmedicalteam.pl/abstract/growth-properties-of-chondrostoma-regium-heckel-1843-living-in-seyhan-dam-lake-adana-105022.html
https://www.itmedicalteam.pl/abstract/growth-properties-of-chondrostoma-regium-heckel-1843-living-in-seyhan-dam-lake-adana-105022.html
https://www.itmedicalteam.pl/abstract/growth-properties-of-chondrostoma-regium-heckel-1843-living-in-seyhan-dam-lake-adana-105022.html
https://aquadocs.org/handle/1834/11787?show=full

International Journal of Oceanography & Aquaculture

S, Ahmadi S, Hatami R (2014) Age, growth and to 368 Beverton and Holt’s relative yield-per-recruit
reproduction of Chondrostoma regium (Heckel, 1843) model. In: Maclean JL, Dizon B, et al. (Eds.), The First
from the Zayandeh Roud River, Iran. Iranian Journal of Asian Fisheries Forum pp: 491-370.

Fisheries Sciences 13(4): 810-822]
29. Froese R, Pauly D (2024) FishBase. World Wide Web

28. Pauly D, Soriano ML (1986) Some practical extensions electronic publication.

Hamwi N Iskandar. Population Assessment of Braond-Snout Chondrostoma regium using Specialist Copyright© Hamwi N Iskandar.
Technical Methods in Orontes River (Syria). Int ] Oceanogr Aquac 2024, 8(4): 000339.


https://medwinpublishers.com/IJOAC/
https://aquadocs.org/handle/1834/11787?show=full
https://aquadocs.org/handle/1834/11787?show=full
https://aquadocs.org/handle/1834/11787?show=full
https://aquadocs.org/handle/1834/11787?show=full
https://fishbase.de/
https://fishbase.de/

	_Hlk170919373
	_Hlk169891936
	_Hlk173493980
	_Hlk160115890
	_Hlk173508485
	_Hlk170849537
	_GoBack
	Abstract
	Introduction
	Materials and Methods
	Age and Maturity 
	Fishing Population Growth (FP) 
	Fishing Vulnerability (FV)

	Results
	Discussion
	Conclusions
	Acknowledgment
	References

