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Practical Solutions for Reducing Bycatch in Shrimp Fishing on the Makran
Coasts
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Key words Abstract

Bycatch Shrimp fishing along the Makran coasts is a significant seasonal economic activity
Shrimp  fishing conducted by numerous traditional boats in the Pozm and Konarak regions. During
Chabahar the legal fishing season (from September to December), each boat catches between
Makran coasts 150 to 160 kilograms of shrimp daily. Alongside this primary catch, a considerable
Seabed amount of bycatch, including small sole, flatfish, croaker, lizardfish, and other
destruction Stock aquatic organisms, is also caught in the nets. Field observations in Pozm and Konarak
sustainability revealed that for every 150 kilograms of shrimp, approximately 50 kilograms of

bycatch are captured, constituting about 25% of the total catch. The largest portion
of the bycatch is small sole (around 40-45%), followed by croaker (25-30%),
lizardfish (15-20%), and other species (10%). This study introduces several simple
and low-cost solutions, such as modifying net mesh sizes, utilizing Bycatch
Reduction Devices (BRDs), and adjusting fishing times, to decrease bycatch.
Implementing these methods can lead to a substantial reduction in the capture of non-
target species and enhance the sustainability of shrimp fishing.
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Marine Bioremediation of Oil Spills Using Indigenous Bacteria of the Persian
Gulf and Oman Sea
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Key words Abstract

Oil-degrading bacteria
Hydrocarbons

Oil pollution is one of the most significant threats to marine ecosystems. Its destructive impact
on aquatic organisms, food chains, and the quality of coastal environments makes it essential
to develop sustainable and cost-effective solutions. Oil-degrading bacteria are a group of
microorganisms capable of breaking down petroleum hydrocarbons. These bacteria, naturally
present in the environment or applied through biotechnological approaches, play a vital role in
cleaning up contaminated areas. This article discusses the processes of identifying and isolating
effective bacterial strains, laboratory techniques for their cultivation and enhancement, and field
application strategies including biostimulation (promoting the growth of native bacteria) and
bioaugmentation (introducing selected strains). It also presents examples of successful projects
worldwide from the coasts of Alaska and the Mediterranean to the Persian Gulf, to compare
efficacy and environmental adaptability. Findings indicate that the targeted use of native
bacterial strains with high tolerance to salinity and temperature can significantly accelerate and
improve the efficiency of marine bioremediation, thereby helping reduce environmental
damage caused by oil spills.

Biostimulation
Bioaugmentation

1. Problem Statement

large-scale implementation of such methods, often

Oil pollution represents one of the most serious
environmental threats to marine ecosystems, with
far-reaching consequences for aquatic life, fisheries
productivity, and the health of coastal communities.
Oil spills originating from drilling platforms,
vessels, pipelines, and industrial maritime activities
release toxic and persistent hydrocarbons into
aquatic environments (Figure 1). These compounds
not only degrade water and sediment quality but
also destroy habitats, reduce biodiversity, and cause
massive mortality among marine organisms
(Lietal., 2022). Conventional cleanup
approaches—such as mechanical containment or
the use of chemical dispersants—are often costly,
inefficient, and prone to adverse side effects
(Rahman et al., 2022). Furthermore, technical and
economic  constraints in  many countries,
particularly those in developing regions, limit the

*Corresponding author: Neda fazeli200@yahoo.com

resulting in unsustainable environmental outcomes.
In recent years, growing scientific attention has
turned  toward **biological remediation
processes**, which harness the intrinsic ability of
microorganisms to degrade hydrocarbons in an
environmentally safe and sustainable manner.
Oil-degrading bacteria, especially indigenous
species, are capable of converting a large fraction of
alkanes, aromatics, and complex petroleum
compounds into less harmful or non-toxic
substances (Al-Naamani et al., 2024).

Despite proven efficiency in laboratory tests and
selected field projects, practical and large-scale
application of this approach in marine environments
still faces several challenges. These include
identifying potent native strains, optimizing
conditions for their growth and activity at scale,
ensuring adaptability to dynamic coastal and


https://motaf.areeo.ac.ir/
mailto:Neda_fazeli200@yahoo.com

Fazeli and Moshkabadi

Motaf, No. 1, Winter2026

offshore environments, and establishing appropriate
infrastructure for monitoring and performance
assessment (Tavanaei et al., 2023).

Persian Gulf situated in a highly sensitive region
where dense tanker traffic and continuous oil
extraction and transportation occur. Oil pollution
poses not only an environmental concern but also a

substantial threat to food security, fisheries
economy, and the livelihoods of coastal
populations.  Therefore, the identification,
cultivation, and application of oil-degrading
bacteria adapted to local marine conditions could
serve as an effective and low-cost solution aligned
with the goals of sustainable development and
marine resource protection (Mujaini et al., 2023).

Habitat loss
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High mortality rate

Reduction in population
Metabolism, growth, and
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& ..
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..*n
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Figure 1. Schematic view of the impacts of spilled oil on aquatic ecosystems (Hettithanthri et al., 2024).

2. Key achievements and practical solutions

Recent research in marine bioremediation shows
that wusing oil-degrading microorganisms—
especially native bacterial strains—can provide a
sustainable alternative to traditional chemical or
mechanical cleanup methods. This biological
strategy not only lowers operational costs but also
helps prevent the secondary environmental impacts
often caused by conventional cleanup approaches
(Al-Harbi et al., 2023).

Overall, the key achievements and technological
advancements in this area can be summarized in
five main axes:

1. Isolation and identification of effective bacterial
strains

2. Mass cultivation and optimization of growth
conditions

3. Design of applicable systems for real-world
marine environments

4. Monitoring and Control Systems

5. Doing test runs in the sea and recording the
results

2.1. Isolation and identification of effective
bacterial strains

In many marine regions, including the Persian Gulf
and the Sea of Oman, native oil-degrading bacterial
species have been isolated from contaminated water
and sediment. Strains belonging to genera such as
Alcanivorax, Marinobacter, Pseudomonas, and
Rhodococcus have demonstrated the greatest
capacity for degrading alkanes and aromatic
hydrocarbons (Hashem etal., 2023). These bacteria
often possess key enzymes such as alkB and nahA,
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which activate the metabolic pathways required for
hydrocarbon degradation.

Research conducted in Iran by
Tavanaeietal. (2023) emphasized the critical
importance of proper isolation and identification of
native bacterial species under the hot, saline
conditions of the Persian Gulf. Strains capable of
tolerating salinities above 40 ppt and temperatures
exceeding 30°C exhibited significantly higher
efficiency in degrading heavy alkanes.

2.2. Mass cultivation and optimization of growth
conditions

A key step in the practical application of these
bacteria is the development of large-scale
cultivation systems that ensure high survival and
activity. Nutrient-rich media containing nitrogen
and phosphorus, supplemented with natural
emulsifiers such as lecithin or gum arabic, have
been shown to enhance both growth and
hydrocarbon-degrading capacity
(Fernandez-Alvarezetal., 2022). The use of
immobilized matrices, such as biofilms or natural
polymers, further improves resistance to
environmental fluctuations and prolongs bacterial
persistence in open-water systems. Under
laboratory conditions, Alcanivorax borkumensis
was capable of degrading up to 80 % of crude oil
within 10 days; when supplemented with specific
nutrients in natural seawater, the efficiency
reached 95 % (Zhang et al., 2024).

2.3. Design of applicable systems for real-world
marine environments
Field-scale application of oil-degrading bacteria

generally, relies on three main approaches:

1.Biostimulation — enhancing nutrient availability
to stimulate native microbial populations (Figure 2);
2.Bioaugmentation —injecting selected,
pre-cultivated bacterial strains;

3. Combined Strategy — sequential application of
both methods in contaminated coastal or offshore
zones.

Pilot projects conducted in Oman and Qatar
reported that combined strategies reduced total
hydrocarbon concentrations by 65—-80 % within
three weeks (Al-Naamani etal., 2024). Similarly, a
field experiment in the Persian Gulf
(Asaluyeh region) by Marzban et al. (2023) showed
that injection of 10%cellsmL™ resulted in
significant reduction of dissolved oil and
measurable improvement in water quality and
ecological indicators.

2.4 Monitoring and Control Systems

Quantitative and qualitative monitoring of
bioremediation is achieved through measurements
such as  Total Petroleum Hydrocarbon (TPH),
Biochemical Oxygen Demand (BOD), and analysis
of microbial community composition. Biosensor
technologies based on fluorescence or infrared
spectroscopy now enable rapid pollutant detection
(Singh etal., 2023). In Iran, academic research
collaborations have proposed microbial-level
monitoring systems employing 16SrRNA gene
sequencing, offering a robust framework for
long-term environmental surveillance (Marzban et
al., 2023).

Lab cultured oil
degrading bacteria

3 . .
X - Bioaugmentation

\—>

Biostimulation

Oil contaminated marine environment

nutrient

Biostimulation

Figure 2. (enhancing
availability to stimulate native microbial populations)
and bioaugmentation (injecting selected,
pre-cultivated bacterial strains).
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2.5. Doing test runs in the sea and recording the
results

Coastal nations such as Japan, Canada, and India
have reported successful applications of
oil-degrading bacteria in shoreline recovery efforts.
Results consistently highlight that ecological
stability and the adaptability of native microbial
species are decisive in determining the rate and
permanence  of  hydrocarbon  breakdown
(Yadavetal., 2024). In Iran, pilot applications
utilizing indigenous bacterial strains collected from
Bandar Abbas and Chabahar sediments have
achieved up to70% reduction of coastal oil
contamination. These findings underscore the
strong potential of locally adapted microorganisms
for deployment in marine environments of southern
Iran. It is therefore recommended that a National
Indigenous Oil-Degrading Bacterial Bank be
established to catalog native strains, characterize
their genetic properties, and support coordinated
marine bioremediation programs. Such a resource
would serve as a foundation for future research,
capacity-building, and the design of practical
large-scale cleanup systems.

3. Practical recommendation and conclusion
This paper demonstrates that the use of
oil-degrading bacteria is not only an effective
method for pollution cleanup but also contributes to
ecological restoration and lower operational costs
compared with traditional physical and chemical
approaches.  For  coastal countries  with
environmentally sensitive shorelines—such as
Iran—targeted investment in the identification of
indigenous bacterial strains, as well as the
development of injection and monitoring systems,
can establish a strong regional model for the
environmental management of oil pollution. This
integrated strategy aligns with the principles of
sustainable development and marine ecosystem
conservation in the PersianGulf and the
Sea of Oman.
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Potentials of the Iran Reshadat Shipwreck in aquatic stock restoration and the

development of marine ecotourism in Bushehr Province, Persian Gulf

Hamed Ghanaatian’', Alireza Safahieh!, Keivan Kabiri’, Ahmad Savari’

'Marine Biology Department, Faculty of Marine Science & Oceanography, Khorramshahr University of
Marine Science and Technology (KMSU), Khorramshahr, Khuzestan, Iran

’Oceanic Data Management & Remote Sensing Department, Iranian National Institute for Oceanography
and Atmospheric Science (INIOAS), Tehran, Iran

Key words

Abstract

Iran Reshadat shipwreck
Responsible ecotourism
Seabird watching
Sustainable marine
development

Artificial habitats

The Iran Reshadat shipwreck, formerly known as Bergen Maru, located in
northern Bushehr Province of Iran, southeast of Bahregan Bay in the
northwestern Persian Gulf, represents a rare convergence of historical and
environmental values. Originally a wartime vessel and a remnant of the Iran—
Iraq conflict, the structure has, over recent decades, evolved into an active
artificial reef supporting diverse marine organisms and seabirds. In this study,
field observations were integrated with data from scientific literature and
documented reports to assess the ecological, cultural, and tourism-related
capacities of the vessel. The results indicate that, with an approximate length of
166 m and a beam of 23 m, lran Reshadat is the largest shipwreck converted
into an artificial habitat with an exposed superstructure in the Persian Gulf. The
vessel provides an appropriate physical framework for seabird nesting and
breeding, with confirmed breeding of the Bridled Tern (Onychoprion
anaethetus) within the chambers of all three superstructure towers and a
documented case of Lesser Crested Tern (Thalasseus bengalensis) breeding on
one of the towers. In addition, the structure has enhanced local marine
biodiversity and food-web complexity, thereby generating considerable habitat
value. Beyond its ecological role, the vessel’s historical and cultural
significance, together with distinctive surrounding attractions, confers
substantial potential for development as a conservation-oriented marine
ecotourism destination. Finally, this study proposes recommendations for
sustainable management, responsible tourism development, habitat
conservation, and the potential transformation of the site into the first
underwater museum of the Sacred Defense.
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Spirulina: a natural resource for enhancing the nutritional value of
conventional foods and development of functional foods

Samira Jaddi

Researcher, Department of Biotechnology, Persian Gulf and Oman Sea Ecological Research Center,
Iranian Fisheries Science Research Institute (IFSRI), Bandar Abbas, Iran

Key words Abstract

Microalgae Spirulina contain numerous nutritious and bioactive compounds and, due to
Spirulina these compounds, has a high potential for fortification of food products and
Food Fortification producing functional foods. The conclusion of the studies showed that the
Nutritional Value main part of the chemical composition of Spirulina consist of protein (55-
Functional Foods 70%), however carbohydrates, dietary fibers, fats containing omega-3 fatty

acids, minerals and pigments, especially phycocyanin, are also present in the
structure of this microalga. Among food products, bakery products, dairy
products and cereal-based products have a high potential for fortification with
Spirulina. In addition, energy snacks, beverages, baby food, desserts and food
seasonings also have this potential. Fortification of food products with
Spirulina will increase their nutritional value and also add bioactive
compounds to the formulation of basic products. Paying attention to sensory
characteristics of fortified food products has particular importance, so that, in
addition to achieving the aforementioned benefits, they are also accepted by
consumers.
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Introducing zinc oxide nanoparticles as an effective feed additive on the
growth performance and immune system improvements of Penaeus vannamei

Mohammad Sheikh Asadi*', Mohsen Gozari?

" Researcher, Department of Aquatic Health and Diseases, Persian Gulf and Oman Sea Ecological
Research Center, Iranian Fisheries Science Research Institute (IFSRI), Bandar Abbas, Iran
? Faculty member, Department of Aquatic Health and Diseases, Persian Gulf and Oman Sea Ecological
Research Center, Iranian Fisheries Science Research Institute (IFSRI), Bandar Abbas, Iran

Key words Abstract

Nanotechnology White leg shrimp (Penaeus vannamei) is one of the most important cultured species
Zinc Oxide in global aquaculture. Improving the growth performance and immune system of
Nanoparticles aquatics including shrimp plays a key role in their increasing productivity and

Immunostimulant  reducing mortality during the culture period. The expansion of intensive shrimp

Penaeus vannamei  farming has been accompanied by challenges such as reduced growth, weakened
immune responses, and increased susceptibility to diseases. Today, in order to the
decrease these challenges, antibiotics are used frequently. However, due to the side
effect of antibiotics on the human health, their replacement with safe, efficient, and
environmentally friendly dietary has specific importance. In this regard, the
application of mineral nano-supplements, particularly zinc oxide nanoparticles, as
novel dietary additives in aquaculture have attracted considerable attention. These
nano-supplements are capable of enhancing nutrient absorption, strengthening
immune responses, reducing oxidative stress, and improving resistance to
pathogens. Based on the results obtained from previous studies, it can be concluded
that that mineral nano-supplements, including chitosan-coated nano zinc oxide, in
the diet of white leg shrimp, improve growth performance and immune responses
and exert positive effects on shrimp growth and nutrition by enhancing digestive
enzyme activity. Therefore, the use of nanoparticles and nanocarriers in shrimp
nutrition could be a promising approach.
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Strategies for managing biotic and abiotic factors in shrimp farms at the
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Key words Abstract

Aquaculture White One of the problems of aquaculture farms is the lack of accurate
Gomishan site information on the quantitative and qualitative conditions of the ponds. In this
Vanami shrimp regard, managing the conditions and biotic and abiotic factors of the farms

Water physicochemical ¢ould be a solution to issues and problems of shrimp farms, including

factors' production fluctuations. In present article, the shrimp farms of the Gomishan

Organisms shrimp site (3 farms from Line 2 of the Gomishan shrimp site, Golestan
Province) were chosen as a model and their biotic and abiotic factors of the
farms were introduced. Then, the role and importance of each of these factors
in the management of shrimp farms were discussed. Finally, relevant
promotional recommendations were presented in order to manage the biotic
and abiotic factors in the Gomishan shrimp site.




