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Evaluation of the Environmental Performance Index of Sustainable Development on
Musa Multi-Branches Creek (Case Study: Tern)
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Abstract — Among the important indicators of sustainable development evaluation are the human
development index, environmental performance index, urban sustainable development index, and regional
economic development index. Investigation of the ecological conditions of seabirds over time is one of the
indicators in understanding the environmental performance of the development of an aquatic ecosystem. In this
study, the demographic, economic, and social changes of Musa Creek in recent decades were investigated along
with the changes in the breeding population of Terns (Lesser crested Tern, Swift Tern, and Bridled Tern) at the
Khur-e Musa islands and nearby areas. The results of this study show that the development in Musa Creek has
received less attention, at least in the sustainability of environmental conditions. Poor education, lack of
attention to scientific standards and guidelines, non-adherence to international protocols and agreements, and
lack of sufficient funding for independent environmental studies were estimated to be among the most important
factors of instability in the environmental indicators of development. It is recommended to change the
management approach of sustainable development, paying attention to the environmental performance index.

Keywords— Sustainable development, Environmental Performance Index, Musa Creek, Persian Gulf.
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Evaluation of the ecological status by using the EQR index and relationship with
commercial fish in the coastal waters of the northern Persian Gulf

Khalfeh Nilsaz M.%"; Salari Aliabadi M. A.?2; Savari A.3; Dehghan Mediseh S. 4

1,2,3-Department of Marine Biology, College of Marine Science, Khorramshahr University of Marine Science
and Technology, Khorramshahr, Khuzestan, Iran.

4- South of Iran Agquaculture Reseach Center, Iranian Fisheries Science Research Institute, Agricultural
Research Education and Extension Organization Ahvaz, Iran.

* Corresponding Author E-mail: m_nilsaz@yahoo.com

Abstract— The most common method for evaluating phytoplankton biomass is chlorophyll concentration.
Phytoplankton react to the enrichment of water with nutrients. One of the methods of evaluating the
environmental quality of water resources is to use the Ecological Quality Rate index (EQR), which is graded
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using the chlorophyll of the surface layer. The value of this index indicates the ratio between the value of the
measured criteria and its reference value. The EQR value is between zero and one, the higher it is, the better
the ecological status of that water source. The investigated area is the northern part of the Persian Gulf (coasts
of waters Khuzestan province), which are distinguished from other parts of the Persian Gulf due to the shallow
depth, the influx of fresh water from the rivers, high turbidity and mud pollution, and the presence of many
estuaries. The data of chlorophyll a in the water surface were extracted from MODIS sensors using Google
Earth Engine system in the time interval of 2000 to 2020. Commercial fish catch statistics were obtained from
the landing fish point of Lifa, Busif, Bahrkan and Khor- Musa fishing grounds. The average of chlorophyll a is
3.18, its maximum and minimum in 2006 and 2018 is pg/liter. The trend of changes in chlorophyll a in the
years under review is decreasing and the trend of changes in EQR is increasing and in opposite directions, but
the correlation between commercial fish catches and EQR indicate the changes of two variables in the direction
of each other. The demarcation of EQR in this area shows that it is in the weak and high disturbance group, but
since 2008, it has a better and more favorable trend in terms of this index. However, because many of the
impacts of climate change on marine ecosystems may be additive, synergistic, or antagonistic, predicting levels
of ecological complexity is challenging and cautious.

Keywords— Persian Gulf, EQR, ecological status, chlorophyll a, commercial fish.
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Abstract— Salinity is an important physical parameter in semi-enclosed waters and a non-
biological factor for brackish-adapted species. The developed models that able to assay the effects of
salinity on the population of a species such as the oyster, which is a biological indicator, have the
potential to be used for the management of coastal lagoon and closed bays, and to investigate future
scenarios of changes in the water balance of the lagoon and to predict sea level rise. This issue is more
important for bivalves, which are considered as indicators of many water characteristics, and their

growth and survival rates are highly dependent on salinity. Waters with limited exchange, rainfall,
and freshwater catchments recover slowly from seasonal or periodic salinity changes. Modeling of

salinity dynamics in coupling with response in bivalve population can be used as an indicator for the
ecological conditions of aquatic ecosystems in coastal lagoon and thus for the development of
management and restoration strategies. Today's marine studies in the world are inclined towards

science without borders and assay the mutual effects of parameters on the ecosystem. About Iran as
a country with a semi-closed saline Gulf, it is necessary to do study suchlike to aid water
management.

Keywords— salinity-semi closed water-ecosystem-Persian Gulf-biological index
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Modeling the salinity dynamics of a choked coastal lagoon and its
impact on the Sururu mussel (Mytella falcata), Almir Nanes et.al,2021.

Modelling the effects of variable salinity on the temporal distribution of plankton in shallow coastal lagoons,
Anomeha Dube et.al,2010

ENSO and salinity changes in the Ciénaga Grande de Santa Marta coastal lagoon system, Colombian Caribbean,
J.A. Blanco.2006

Effects of sandbar openings on the zooplankton community of coastal lagoons with different conservation
status, Rayanne Barros et.al,2013.

Climate Change Impacts on the Seasonal Variation of Hydro-Physical Characteristics in the Persian Gulf, Amir
Reza Azarnivand et.al,2022.

AY



2" International Conference and the 4™ National Conference on Marine Sustainable Development
Khorramshahr University of Marine Science and Technology
30 - 31 January, 2024

T AT SBow o ¢ s, NS

Olnl el (B 50,0 olils (9l )0 938 g pole 0aSiils ((cwgildl g (S92 (Fmj e pole 09,5l y0 o (650 (semila.)
Olnl b ot (500 olKlo (2l )3 933 g pole 0aSiils ((cwgildl g (S92 (Fim) e pole 09,5 by Supd JLoliul Y

sh.lashkari.stu@hormozgan.ac.ir : J ghawo 6dcww ¢ <N Sl Sy

oS

ol GV Conl 4z g 09500 o 43 Lo slo anlpl (5 s 3l 5 009 Glae (6,0 4 ()8 s JLal e oy 4
G ol 5o W 03gr Corenl il wiS oo Cinog | lal o So5d bl a5 Les alex 5l o] (So5d Slogas colis dikis
Ol g Al aiB ey s e a0 Leo Ol ((Lad) Slej g (el G0 Ar Gaos sl <l chw ol a5) G guyp
Sl s sl ool 51 g oas ol 1, OVIO'E M 007 E g YVIY'N JIYO'N Lldlis clatsu aslllas 540 dikaie iag)
o b aaslio 4 Led pryp ped A oolinwl ODV 58 05 ¢ +/Y0™ SSis o ,a8 L World Ocean Atlas 2018
25 bed Gl G0 4 gl line; g ke Jgad jo je eSS o e sles =313 S ol lis o9 @ C-’L'-’ D sl
5 Bble gl ;5 Guizred Wl oo (had Dl ss 36 ke oS ool plas |y Lo el 350 4 08 5l sl 9 bl Joad
ol bt S0 5hai)lo 1) oYL sles Jgad cnl 50 a5 00 )l zads O 0095 0929 o] e a8 4zl iol53l Los 455 ailes
Ky céyGLaBlJ9‘5oj‘b u)}.o A.:ASQ; o)LM:| '5;5 Oy 6wal.:k5’lﬁ: s_iz...) S¢>9 4;0‘5.1‘5.0 J&BJ“

.ODV WOA2018 <} ,8 4555 ¢ uad &l s dos &l i 10 31g ol

Abstract— The Strait of Hormuz connects the Persian Gulf to the Sea of Oman and is one of the most
important waterways in the world. Due to the high importance of this region, it is important to know its physical
characteristics, including temperature, which describes the physical structure of the seas, therefore, in this
research, spatial (which includes the surface and 80 meters deep waters) and temporal (seasonal) temperature
changes are investigated. It was done in the Strait of Hormuz.In this research, the studied area includes the
geographical coordinates 25 N° to 27.2 N° and 55 E° to 57.5 E° and it is from the international data of World
Ocean Atlas 2018 with resolution of 0.25° and software ODV was used. While checking the temperature, a
seasonal comparison was also made. The results showed well that the distribution of surface temperature and
depth (layer) in the Strait of Hormuz in the spring and winter seasons from west to east shows an increase in
temperature and in summer and autumn seasons from west to east, it shows a decrease in temperature, which
indicates the effect of seasonal changes. Also, the shallow areas of the southwest of the strait had higher
temperatures than the northwest areas of the strait. At a depth of 80 meters, the temperature has increased in
the middle of the strait in the summer and autumn seasons, which is due to the presence of the Persian Gulf
water mass, which has a higher temperature in these seasons. Among other results of this research, we can
point out the presence of ivy with cold and hot cores that were permanent or seasonal.
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Abstract— Green synthesis has gained considerable importance due to its unique properties and advantages
compared to traditional methods. This study conducted a production of tin oxide nanoparticles (SnO2 NPs)
using marine diatom extract as a bioreducer and stabilizer. The presence of the absorption peak in the region of
335 nm by the UV-vis spectrometer confirms the formation of green tin dioxide nanoparticles. XRD and SEM
analyzes show that tin dioxide nanoparticles synthesized through a marine process have crystalline properties
and spherical morphology. The average particle size calculated is 20 nm. Elemental analysis by EDX spectrum
shows that only tin and oxygen elements are present in the structure of the sample and indicates the purity of
nanoparticles produced by marine diatoms.
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Abstract— Recently, covalent organic frameworks (COFs) have been considered as emerging and promising
adsorbents for the removal of many types of pollutants. In this work, a novel and selective adsorbent (Cys-
AUNPs@COF) was prepared by embedding gold nanoparticles functionalized with L-cysteine in melamine-
based COF for the removal of Cr (VI) ions from wastewater. The synthesized Cys-AuNPs@COF were
characterized by Fourier-transform infrared spectroscopy (FT-IR), X-ray diffraction analysis (XRD), Field
emission scanning electron microscopy (FESEM), Energy-dispersive X-ray spectroscopy (EDX), Thermo-
gravimetric analysis (TGA), and elemental mapping (EMA) analysis. The removal of Cr (VI) ions was
performed using a batch mode process by taking advantage of response surface methodology (RSM) based on
a central composite design (CCD) model. The maximum adsorption capacity of Cys-AuNPs@COF was 151.5
mg g-1. The experimental results followed the Langmuir model and showed pseudo-second-order Kinetics. A
portable, low-cost, and highly sensitive device with a smartphone colorimeter platform was developed for in
situ measurement of trace amounts of chromium (V1) ions. Due to its simplicity and versatility, this method has
the potential to serve as an alternative to conventional field analysis methods.
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Abstract— Arvandriver is formed by the collision of two rivers, Tigris and Euphrates in Irag and Karun in
Iran, and finally flows into the Persian Gulf. The water of this river has decreased in quality due to the influence
of the salinity of the Persian Gulf water and has left adverse effects on the surrounding soil. In this research,
the previous studies of salinity of Arvandriver have been collected and digitized and, in necessary cases, the
data have been synchronized to make them comparable. Among the salinity measurements made in the Arvand
River, the highest average salinity in the mouth and spring was recorded by Sabri in July 2012, 32.39 psu. The
lowest average salinity in the Khuzestan Water and Electricity Organization project in November 2086 was
measured at 1.16 psu in four measuring stations from the upstream location of Arvandan Shipyard to Walfajr 8
area, which is about 67 km long, in spring and neap.

Key words— Arvandriver- - digitization - measurement — salinity.
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Abstrac— This research was managed whit the aim of investigating the water temperature of the north
and south of the Iranian coasts of the Persian Gulf. The used data in this study are the temperature which was
obtained from the PGE-1901 Crouse of the Persian Gulf Explorer, which measured 10 stations in the spring of
2019.The data were classified into 2 transects and analyzed with ODV software. The results show that the
northern side of the Persian Gulf is colder than its southern side. Moreover, at the stations perpendicular to the
Iranian coast, the water column is stratified up to the last measured depth. The stratification of the northern
section is more uniform and more than the southern section. In the southern section, at a depth of 50 meters
located at station 7, a cold-water mass with a minimum temperature (20.57°C) has been measured, which could
be due to the presence of eddies in the region or subsurface water masses such as Indian Ocean water.

Keywords— ODV, Persian Gulf, Spring, Temperature.
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Tracking the evolution of otolith traits in tooth-carp of Persian Gulf coastal basins
Esmat Savis®, Azad Teimori, Mina Motamedi, Majid Askari Hesni

Department of Biology, Shahid Bahonar University of Kerman, Kerman, Iran.
* Corresponding Author E-mail: es.saviz@gmail.com

Abstract— This study traces the evolutionary history of otolith morphological traits to understand the
conservation and biodiversity of toothed carp in the Persian Gulf basins. The oldest species is Aphanius
furcatus, which shows long-term adaptation to salinity and temperature with at least 16 million years of
divergence. The youngest divergence occurs in A. hormuzensis and A. ginaonis. Otolith shape changes in
evolutionary lineages indicate adaptive responses, transition from trapezoidal to oval, and finally, triangular
and elongated shapes. These changes may be influenced by factors such as improved sensory function and
environmental adaptations. Rostrum length change in younger species helps to detect the acoustic signal in the
environment as well as the habitat adaptation strategies. Trait evolution in the form of changes in the otolith
morphological traits of toothed carp is reported in this study, by shaping species diversity and functional
diversity in ecosystems, it plays an important role in their biodiversity. Therefore, protection of diverse habitats
in watersheds in the Persian Gulf is one of the important ways to protect the biodiversity of these aquatic animals
in this region.

Key words— Aphaniidae, Phylogeny tree, Biodiversity, Ecological factors.
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Abstract— In this study, A cost-effective method for quantifying ammonium ions using a smartphone and
digital colorimetry was developed. Ammonium ions were converted into a yellow-colored derivative in an
alkaline medium and measured using the RGB Color Detector app. A deep green eutectic solvent was used for
extraction, with key variables optimized for maximum efficiency. The method was found to be linear in the
range of 0.15-5.0 pug mL-1 with a limit of detection of 0.05 pg mL-1. The method was successfully applied to
environmental water samples, fish pond, and aquarium water samples with recoveries ranging from 94.7 to
106.7%. This study provides a simple and efficient approach for quantifying ammonium ions, with potential
applications in environmental monitoring and water quality assessment.

Keywords— Ammonium; Smartphone; RGB data; Deep eutectic solvent; Dispersed liquid-liquid
microextraction; Green solvent.
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Coastal debris abundance in the intertidal zone of Mangroves from Nayband Bay
Alireza Safahieh, Hossein Oveidizadeh, Fateme Rashidi

Faculty of Oceanography, Khorramshahr University of Marine Science and Technology, Khorramshahr, Iran.
* Corresponding Author E-mail: safahieh@hotmail.com

Abstract— Nayband mangrove ecosystem is one of the important protected areas in the Bushehr Province.
Discarding of debris and trash in this area can cause serious impacts on aquatic organisms of this habitat. This
study was carried out to determine the abundance and the type of coastal debris in Nayband Mangrove
environment. Sampling of debris items was done from three different transects (each 20m*10m area). Debris
items were counted and categorize in different groups according to their source and type. The results showed
that the abundance of debris items was 57.3 items per 100 m2. Metals (34%), Woods and papers (24%), Plastics
(17%), cigarette butts (7%), glasses (7%) and others (11%) were the recognized groups of debris in the area.
The most abundant debris items in the area were pins (31%) and wood coals (15%) which are seems to be
discard by tourists or visitors while making barbeque. Tourist, construction and fisheries activities were
determined as the main sources of coastal debris in the study area.

Keywords— Marine debris, Nayband Bay, Mangrove, Persian Gulf.
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Abstract— In the present study, a simple and low-cost method based on liquid-liquid dispersion microextraction
was introduced for the isolation and determination of chlorpyrifos and its measurement from polluted waters
using a smartphone-based colorimetric method. This method is based on the formation of an orange-brown
compound, it was extracted in a small volume from the organic phase by DLLME method, and the RGB values
were recorded with the Android Color Grab program to measure its absorbance. Effective parameters in this
method, i.e. soda concentration, chlorpyrifos hydrolysis time, anthranilic acid concentration, sulfuric acid
concentration, reaction time, choice of DES solvent composition ratio and DES solvent volume were
investigated and optimized. In optimal conditions, the calibration curve was linear in the range of 2.5-0.05
pg/liter of chlorpyrifos, and the limit of detection (LOD) and limit of quantification (LOQ) were 25.4 and 84.9
pg/liter, respectively. Then, the proposed method was successfully used for the analysis of chlorpyrifos in
several environmental and agricultural water and wastewater samples, and the results obtained were
satisfactory.
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Abundance of marine debris in the intertidal zone of Hendijan beach

Alireza Safahieh”, Iman Piroozi, MohammadAmin Shahvali

Faculty of Marine Science and Oceanography, Khorramshahr University of Marine Science and Technology,
Khorramshahr, Iran.

* Corresponding Author E-mail: safahieh@hotmail.com

Abstract— Coastal pollution caused by marine debris has a significant impact on aquatic life. To investigate
the presence and distribution of marine debris in the intertidal zone of Hendijan beach, a study was conducted.
Three transects perpendicular to the beach, each covering an area of 200 m?, were investigated and sampled.
The average number of debris found was 1268.5 pieces per 100 m?. The study found that the most abundant
items were glasses (53%) and plastics (39%). The number of glass pieces was 692 per m?. Among the plastic
waste, plastic bags, plastic bottles, ropes and nets constituted 53%, 17% and 14% of the total plastic waste,
respectively. The research also revealed that 0.5 to 10 cm items constitute about 60% of the total debris. In high-
tide areas, the percentage of plastic and fabric decreases while the percentage of glass increases. Based on the
shallow depth of the seawater, the vast distance between the tidal range, and the relatively weak waves, it can
be inferred that the waste found in the area under study is likely to have originated from human activity,
particularly from those who travel there.

Keywords— Marine Debris, Hendijan, Persian Gulf.
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Abundance and origin of microplastics in the surface sediments of Mahshahr Port

Alireza Safahieh*, Iman Piroozi, Mohammad Ali Salarialiabadi

Faculty of Marine Science and Oceanography, Khorramshahr University of Marine Science and Technology,
Khorramshahr, Iran.

* Corresponding Author E-mail: safahieh@hotmail.com

Abstract— Microplastics are tiny plastic particles that are formed due to weathering and abrasion of plastic
waste. These particles are smaller than 5 mm and can have harmful effects on aquatic life. A recent study
investigated the abundance of microplastics in marine sediments of Bandar Mahshahr. Surface sediment
samples were collected using a Van Veen grab. They were oven dried and digested with hydrogen peroxide.
The microplastics were then floated using zinc chloride and seprated from sediment using filter paper. They
then were counted and measured using a stereomicroscope. The results revealed that the average number of
microplastic particles in the sediments of Majidieh Beach Park, and Saderati Port were 800 and 1826.7 particles
per Kg of sediment dry weight, respectively. The microplastic particles less than 600 i in size appeared in the
highest number. The study also found that the granular and spherical forms of microplastics were the most
common forms while black color was the most abundant color. In conclusion, the abundance of microplastic in
Mahshahr port was higher than in other parts of the Persian Gulf. Petrochemical companies producing plastic
products and fishing activities were identified as the primary sources of microplastic pollutants in the area.

Key words— Microplastics, Mahshahr port, Sediment, Persian Gulf
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favorable results were obtained.
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Creating collection...

Definition of collection variables <carch a

Use .oxt, .odv, .var or other file as template
User specifies variables manually
----=-standard templates-------=----

Argo Profile

Argo Profile (including intermediate variables)
Argo Trajectory

GOCD (Global Ocean Currents Data)

GOSUD (Global Ocean Surface Underway Data)
GTSPP (Global Temperature-Salinity Profile Program)
Medatlas Profile

Medatlas Time Series

MEOP Sea-Mammals Profile

NODC SD2

WOCE ADCP

WOCE Current Meter

WOCE Sea Level

WOCE Subsurface Float

WOCE Surface Velocity

WOCE WHP Bottle

WOCE WHP CTD

World Ocean Database

Customized collection creation Cancel
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(WOA) World Ocean Atlas =

WHP Jsls JJ& ,sWorld Ocean Circulation Experiment (WOCE) =
World Ocean Database data (WOD) =

WHP JsLs JJB ,o Climate Variability and Predictability (CLIVAR) =

ASCII spreadsheet data =

Argo profile and trajectory data =

Global Temperature-Salinity Profile Program (GTSPP) =
SeaDataNet =

cnv JJG ,» Sea-Bird =
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