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General Features of Jellyfish

Introduction

Any animal in marine waters that are gelatinous is commonly referred to as a "jellyfish"
(Saravanan et al. 2018; Hays et al. 2018). There are both stinging and non-stinging jellyfish
among them. The oldest living thing on Earth is a jellyfish, which has undergone natural selection
for 500 million years (Saravanan et al. 2018; Feinberg and Mallatt, 2013). The name "jellyfish"
often refers to gelatinous zooplankton, such as planktonic members of the phylum Ctenophora,
Salps, and Pyrosomes, as well as medusaec of the phylum Cnidaria (scyophomedusae,
hydromedusae, cubomedusae, and siphonohores) (Clinton et al. 2021; Lucas et al. 2014).

Scyphozoa, Cubozoa, and Hydrozoa are the three primary groups of cnidarian jellyfish (Rizman-
Idid et al. 2016). There are 187 and 46 recognized species of Scyphozoa and Cubozoa,
respectively, according to the World Register of Marine Species (http://www.marinespecies.org)
(Fernandez-Cervantes et al. 2020a). Coronatae (crown jellyfish), Rhizostomeae (real jellyfish),
Stauromedusae (stalked jellyfish), and Semaestomeae (sea nettle) are the four orders of widely
dispersed scyphozoan jellyfish (Syazwan et al. 2020). The cubozoan jellyfish (box jellyfish)
species, in contrast, are split into the two orders Carybdeida and Chirodropida. With 3,676
recognized species, hydrozoan jellyfish are the most diverse category, according to the World
Hydrozoa database (Hardinge, 2020; Rizman-Idid et al. 2016).

Simple organisms, jellyfish have three layers of tissue: endoderm, ectoderm, and mesoderm
(Saravanan, 2018). The bell-shaped body, which is formed like an umbrella, has oral arms or
tentacles covering the underside. In jellyfish, a variation in the bell margin is used to distinguish
between various groupings (Najem et al. 2012). Tentacles are found on the bell border in
members of the order Semaeostomeae, while they are found on the tips of the oral arms in
members of the order Rhizostomeae. Jellyfish are semi-transparent and made up of 97 percent
water (Hirose et al. 2021; Xu et al. 2021).

History of Jellyfish
Life cycle

Jellyfish have a complicated life cycle that includes both asexual and sexual stages, with the
medusa typically acting as the sexual stage (Lucus et al. 2012). Eggs are fertilized by sperm, and
the resulting larval planulae, polyps, ephyrae, and adult medusae then emerge as a result. Certain
stages may be bypassed in some animals (Helm, 2018).

If there is an adequate amount of food, jellyfish consistently spawn after they reach adult size.
Most species have light-dependent spawning, where all individuals ovulate around the same time
of day, frequently at dawn or dusk (Artigas et al. 2018). Typically, jellyfish are either male or
female. Most of the time, when adults release their eggs and sperm into the water, the unprotected
eggs fertilize and grow into larvae. In a few species, the sperm enters the female's mouth and
fertilize the eggs within her body, where they stay throughout the early stages of development.
For the developing planula larvae, the moon jellies' eggs lodge in pits on the oral arms, creating a
temporary brood chamber (Anderson, 1996).
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Figure. Life cycle of Lobonemoides robustus

The planula is a little larva with cilia all over it. Once fully formed, it settles onto a solid surface
and grows into a polyp. The polyp typically consists of a short stalk with a mouth on top that is
surrounded by tentacles that point upward. The polyps resemble those of anthozoans, such as
corals and sea anemones, which are closely related to them. The jellyfish polyp may be sessile,
clinging to tiny pieces of free-living plankton, or it may be free-floating or dwelling on the
bottom, boat hulls, or other substrates (Conway et al. 2003). Polyps can exist alone or in colonies.
The majority of polyps only have millimeter-sized feedings. Years could pass during the polyp
stage (Goldstein and Steiner, 2020). A segmenting polyp, also known as a scyphistoma in the
Scyphozoa, is a polyp that can start reproducing asexually via budding after a break and is
spurred by seasonal or hormonal changes. More ephyrae and scyphistomae are produced during
budding (Sukhoputova and Kraus, 2017).

Depending on the species, different locations can flower, such as the hydromedusae's gonads,
manubrium, or tentacle bulbs (Mills and Sommer, 1995). The tentacles of the polyp are
reabsorbed during a process known as strobilation, and the body begins to constrict in various
locations close to the polyp's top extremities. These get more intense as the constriction sites
descend the body and different ephyra segments split. These are the free-swimming ancestors of
the adult medusa stage, which is the stage of life that is ordinarily recognized as a jellyfish. The
ephyrae, which are initially typically barely a millimeter or two across, swim away from the
polyp and develop. Limno medusae polyps can asexually produce a creeping frustule larval form,
which then develops into another polyp before crawling away. Some species can produce new
medusae by budding from the medusan stage. Some hydromedusae use fission to reproduce
(Berrill, 1950).

Lifespan

Since the locations on the seabed where the benthic forms of many jellyfish species occur have
not been discovered, little is known about their life histories. The strobila form, which reproduces
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asexually, can occasionally persist for several years and produce new medusae (ephyra larvae)
every year (Boero et al. 2008).

Turritopsis dohrnii, a rare species that was formerly categorized as Turritopsis nutricula, has the
unusual ability to change from the medusa stage back to the polyp stage under specific
conditions, avoiding death that usually befalls medusae post-reproduction if they haven't already
been consumed by another organism. This reversal has only been seen in the lab thus far
(Miglietta et al. 2019).

Locomotion

The movement of jellyfish is quite effective. The animal is propelled forward when the muscles
in the jelly-like bell contract, creating a start vortex. When the contraction is finished, the bell
elastically recoils, producing a stop vortex without the use of additional energy.

Jellyfish, such as the moon jelly Aurelia aurita, is the most energy-efficient swimmers of all
organisms (Pallasdies et al. 2019). Their bell-shaped bodies radially expand and compress to
force water behind them as they move through the water. Between the periods of contraction and
expansion, they halt to form two vortex rings. Although the mesoglea is so elastic that it can only
be driven by relaxing the bell, which releases the energy trapped during the contraction, the
contraction of the body is what propels the animal forward and forms the initial vortex. As the
second vortex ring accelerates, it draws water into the bell and pushes on the body's core, giving
the forward motion a second, "free" boost. The passive energy recapture mechanism, which only
functions in relatively small jellyfish moving slowly, allows the creature to move 30 percent
farther per swimming cycle. In experiments of the same kind, jellyfish demonstrated a 48 percent
lower cost of transport (food and oxygen intake versus energy consumed in movement) than
other creatures. One explanation for this is that the majority of the bell's gelatinous tissue is
dormant and uses no energy while swimming (Soto et al. 2008).

Geographical Distribution

Over the past two decades, the biology and ecology of gelatinous zooplankton (jellyfish) have
drawn growing interest from both the scientific community and the general public (Cardona et al.
2012). Regarding the behavior of jellyfish populations in response to anthropogenic change, there
has been much discussion in the literature. Despite numerous joint efforts to look into trends in
the quantity of jellyfish worldwide, interpretations of the data are still unclear (Condon et al.
2014). According to some reports, jellyfish are found everywhere in the world. Oceans, which
can be found in very high densities, are becoming more common in some places. Jellyfish can be
found worldwide in all kinds of ocean water since they just follow the ocean's currents. They can
survive in both frigid Arctic water and warm tropical water. They have been discovered both
close to the surface and at the ocean's bottom (Hays et al. 2018).

The jellyfish is common in coastal waters of the subtropics, tropics, and boreal regions. Many
coastal locales, including the coastal seas of China, Japan, Korea, Denmark, England, Australia,
and the United States, have reported Aurelia aurita blooms, the most prevalent jellyfish
(Henschke, 2019). Only 20 of the 1400 species of jellyfish in the world are best for eating,
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Figure. Worldwide distribution of Jellyfish

processing them requires a lot of labor, and the amount of the jellyfish stock can vary from year
to year (Dong, 2019). Mastigias, a rare jellyfish, is found in a salty lake with marine influences in
Palau, in the West Caroline Islands. The epilimnion of the stratified lake is anoxic and rich in
nutrients. Most studies have been conducted on a local scale, and despite recent breakthroughs in
mapping global jellyfish distributions, blooms, and temporal fluctuation, they have revealed a
variety of environmental and human-caused conditions that favor jellyfish, including overfishing
of fish and eutrophication (Duarte et al. 2013).

Jellyfish in Southeast Asia

A staple of Chinese cuisine is a few giant jellyfish species from the order Rhizostomeae. Along
the Chinese beaches, they have been utilized for more than 1700 years. In the 1970s, this type of
jellyfish saw a significant increase in demand from the Japanese market and became a valuable
fishery product for Southeast Asian nations. In recent years, Japan has imported from the
Philippines, Vietnam, Thailand, Malaysia, Indonesia, Singapore, and Myanmar between 5400 and
10,000 tons of jellyfish goods annually, valued at around 25.5 million US dollars. According to
the type names on the market and the exterior of the semi-dried items, Southeast Asia's edible
jellyfish harvest includes more than 8 species (Omori and Nakano, 2001).

Box jellyfish called cubozoans can be identified by their cube-shaped medusae. Although they
don't have brains, they resemble simple jellyfish and can swim pretty quickly, move around with
tremendous agility, and have good vision. Some species have long tentacles that can extend over
three meters. The three species that are most poisonous in the world are Chironex fleckeri,
Carukia barnesi, and Malo kingi. Numerous box jellyfish species can be found across tropical
and subtropical oceans, including the Atlantic and east Pacific, with some species reaching as far
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north as California and the Mediterranean. Venomous box jellyfish are almost totally restricted to
the tropical Indo-Pacific. There are 45 different species of cubozoans in the world's oceans, but
only five have been found in Indian waters (Raghunathan et al. 2019).

Jellyfish Bloom

A jellyfish bloom is a term used to describe the significant rise in a jellyfish population over a
brief period of time. Jellyfish reproduce rapidly in the wild. High-density jellyfish blooms can
happen as a result of behavioral as well as ecological factors. Jellyfish bloom has some effects on
both humans and the environment. Ichthyoplankton, different fish eggs, and larvae are all
consumed by some kinds of carnivorous jellyfish.

As an illustration, in the Bering Sea in 1999, the Chrysaora melanaster bloom destroyed almost
32% of the whole zooplankton stock. Numerous jellyfish washed ashore on the Cox's Bazar
coastline in Bangladesh on August 3 and August 4 of this year. The jellyfish species that bloomed
there was Lobonemoides robustus. A jellyfish that could be eaten.

S

Figure. Jellyfish bloom (Image source: https://daily.jstor.org/global-jellyfish-crisis-perspective/)

Factors that Contribute to Jellyfish Bloom

There are several elements that contribute to the frequent occurrence of jellyfish blooms,
including warming ocean temperatures, coastal development, eutrophication, hypoxia,
overfishing, and others.

Eutrophication surplus nutrients that support the rapid growth of algae and cause an unnatural
rise in the population of jellyfish. Hypoxia might develop from algae that are not consumed
eventually dying and being eaten by the microbial community. Some species cannot survive in
hypoxia, but jellyfish can, and this can result in a jellyfish bloom.
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The sexual development of jellyfish is favored by warm temperatures. So, it is also possible to
say that the ocean's rising warmth is to blame for the jellyfish outbreak. Some fish eat jellyfish as
their sole source of nutrition. Because overfishing appears to have promoted polyp growth, when
the amount of these fish was reduced due to overfishing, the number of jellyfish grew quickly.
The rigid material offers more surface area for jellyfish polyps to attach to and grow on. Physical
modifications to coastal ecosystems brought about by coastal development foster a quick bloom
of jellyfish.

Importance of Jellyfish

Through their rapid rate of feeding, jellyfish are a key component in managing the zooplankton
population. Some fish species, including sea turtles, sunfish, and spade fish, use jellyfish as a
food source. In light of this, jellyfish constitute a crucial source of food for some marine fish and
other animals that live in the ocean's deepest regions. Certain fish species and jellyfish frequently
form significant symbiotic partnerships. Some fish species that are valuable for commerce have
symbiotic interactions with jellyfish; these connections with growing creatures are crucial for
boosting the recruitment of particular fish species to an adult life stage. Certain animals may use
symbiotic creatures as a cushion to rest on when traveling long distances via ocean currents.
Jellyfish move very efficiently in terms of energy use. In the design of mechanical and
engineering systems, mobility is crucial. Future cancer treatments will make use of the venom of
some jellyfish. Therefore, the study of poisonous jellyfish is crucial for the development of
anticancer agents.

Ecological Importance of Jellyfish

Jellyfish are typically regarded as unpleasant or harmful and can directly harm tourism,
infrastructure, and fishing gear. However, because some jellyfish and forage fish graze at the
same trophic level, they can also have more indirect effects on ecosystem functioning (Purcell
and Arai, 2001). Additionally, a lot of jellyfish can be a significant local predator of young fish
(Robinson et al. 2014).

Any type of occurrence, whether man-made or natural, can start the infamous conflict between
forage fish and jelly fish. Because they both live on the same tropical level, jellyfish's capacity to
compete with fish is likely a factor in the development of jellyfish, which can have significant
negative effects on both ecological and the economy (Schnedler-Meyer et al. 2016). Numerous
fish predators, marine animals, and seabirds hunt for little fish to consume. Changes in
competitive interactions, in example, may be to blame for the observed shift towards jellyfish
dominance in some ecosystems under the influence of climatic and human-caused stresses
(Brodeur et al. 2002).

Many pieces of literature have evaluated inverse trends of declining predators, rising
planktivorous fish, declining zooplankton, and rising phytoplankton biomass. Decreasing
transparency and nutrient content in surface water were caused by increased phytoplankton
biomass. Recent decades have seen a dramatic increase in jellyfish populations, which has greatly
impacted consumption and caused a drop in zooplankton (Daskalov, 2002).




Commercial Value of Jellyfish

Medicinal Value

Jellyfish's therapeutic value Jellyfish's medicinal value has long been known (Omori, 1981;
Hsieh and Rudloe, 1994). It is thought to soften skin and enhance digestion in addition to being a
helpful treatment for ulcers, back pain, hypertension, arthritis, and other conditions. The use of
jellyfish is also said to relieve fatigue and exhaustion, increase blood flow during a woman's
menstrual cycle, and reduce edema of any kind. The majority of these assertions about jellyfish's
therapeutic potential are detailed in non-scientific Chinese publications. Jellyfish consumption
among women and advertising on television in Korea? magazines as a tool for skin beauty and
weight loss. Burns can be treated using dried jellyfish powder, according to Australian indigenous
shamans (Hsieh and Rudloe, 1994). However, no formal scientific study has been done to prove
the medical value of jellyfish. Given that collagen serves as the primary structural component of
bone, cartilage, and muscle tissue and has significant therapeutic potential, it has been theorized
that collagen may also be a component of jellyfish that contributes to the latter's positive health
effects (Hsieh and Rudloe, 1994).

Preparation of Jellyfish Dishes

A tradition, jellyfish is more than just a culinary treat. A traditional meal or Chinese wedding is
hardly ever finished without a jellyfish salad. Before making the jellyfish meals, the processed
jellyfish needs to be desalted and rehydrated in water for several hours to overnight. Although the
desalted ready-to-use (RTU) foods lack flavor, they are sometimes served with sauces or in more
sophisticated recipes. Whether they are cooked or not, jellyfish are prepared in a variety of ways
in China. They are typically served in a dressing made of oil, soy sauce, vinegar, and sugar after
being shredded, scalded, and served. You can make a salad from thinly sliced meat, shredded
vegetables, and/or jellyfish slices. Cured jellyfish is prepared in Japan by rinsing it in fresh water,
slicing it into thin strips, and serving it as an appetizer with vinegar (Firth, 1969). In Thailand,
dried jellyfish are cut into thin threads similar to noodles, rinsed several times to eliminate salt,
and then dipped in hot water before being used in recipes (Soonthonvipat, 1976). For modern
consumers leading busy lives, the overnight desalination process and preparation of jellyfish
dishes may prove to be a barrier. Shredded RTU products have been created with a variety of
sauces and flavors to get around this. Shredded jellyfish has just started to emerge in handy
ready-to-eat food packaging on the Japanese market, bundled with condiments like wasabi or
mustard. The manufacturing of shreddable RTU goods will help solve the jellyfish's size-related
issues and improve the use of their oral arms.

Future Product Developments

Jellyfish processing and utilization are not properly researched or documented in the literature,
despite their widespread commercial availability. In Malaysia, China, Indonesia, and other
countries, intensive labor harvesting and conventional hand processing are still used. A cost-
effective collection strategy and automated processing are required given the trend towards
globalization of the jellyfish business to lower labor costs and increase production. The




manufacture of each species according to a set standard will make it easier to control the quality
of the jellyfish product. Although cured jellyfish is a highly sought-after delicacy in Asia,
Westerners find the idea of eating it repugnant. The jellyfish product is a fantastic seafood
substitute that may be used in seafood salads, sprinkled on salads for added crunch, or presented
on the sushi bar. This low-calorie seafood item might someday win over Westerners since it can
treat rheumatoid arthritis or offer other health advantages.

By undertaking meticulously planned experiments using both human volunteers and animal
models, the myths surrounding the therapeutic benefits of eating jellyfish should be dispelled. It
is necessary to confirm jellyfish collagen's ability to treat or prevent arthritic conditions, and
further research in animal models should be done to determine the optimal dose range, length of
treatment, and mechanisms underlying the suppressive effect. Jellyfish collagen would need to
undergo carefully monitored preclinical research before being used as a treatment for people with
rheumatoid arthritis. Jellyfish may soon find a unique niche for food, clinical, and industrial
applications due to their enormous untapped collagen resource.

Measures to Protect Jellyfish

= The growing significance of both native and newly introduced invasive jellyfish species
should be taken into account by marine environmental management programs, according to
Riisgrd et al. (2012).

= The use of jellyfish by fishermen in traps with other species should be monitored and
regulated to prevent overexploitation, and suitable harvesting methods that are friendly to
other marine species should be identified.

= To prevent the overharvesting of jellyfish there should be a regional management strategy
created.

= Create an educational campaign that emphasizes the value of jellyfish to coastal ecosystems
and their safety for people.

= Encourage communities to use Best Management Practices (BMPs) that lower nonpoint
source runoff from businesses, farms, homes, and hotels to safeguard water quality and the
health of bivalve species.

= [t is necessary to map out the distribution of jellyfish, their life histories, habitat
requirements, and population structure trends.

Status of Jellyfish in Bangladesh

Very little recorded research has been done up to this point to evaluate the distribution of jellyfish
along our coastline. Because most coastal residents believe it was formed from saltwater, local
fishermen gave it the name "Nuinna." There are currently 26 species of jellyfish known to exist in
the Cox's Bazar region but no complete study. The fact that a large resource has not yet been
discovered or evaluated is a cause for serious concern.




Bloom in Bay of Bengal, Bangladesh

During 3-4 August 2022, a massive bloom of jellyfish occurred in the Cox's Bazar coast. This
incidence created worries among the local people, tourists, administration, and researchers. In
this situation, Bangladesh Oceanographic Research Institute (BORI) conducted research on the
species occurrence. Then BORI organized a seminar on World Jellyfish Day (3 November 2022)
and presented their research findings. In the research, it was found that the species was
Lobonemoides robustus. Bloom is not good and sometimes very harmful for the aquatic as well
as local environment. But Lobonemoides robustus in Cox's Bazar is an edible species and can be
good component of our blue economy.
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Figure. Bloom of Lobonemoides robustus at Cox's Bazar beach.
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Welcome Address

Mr. Md. Hasibul Islam
Principal Scientific Officer
Bangladesh Oceanographic Research Institute (BORI), Cox's Bazar

Bismillahir Rahmanir Rahim

I would like to express a warm welcome to Mr. Sayeed
Mahmood Belal Haider (Director General, Bangladesh
Oceanographic Research Institute and Additional
Secretary to the Government of the People's Republic of
Bangladesh, under the Ministry of Science and
Technology) for organizing the seminar to celebrate the
World Jellyfish Day 2022. I also thank Professor Dr. Md.
Rashed-Un-Nabi (Professor & Chairman, Department of
Fisheries, Faculty of Marine Sciences and Fisheries,
University of Chittagong) who is acting as a Chief guest.
I extend a warm welcome to special guests Dr. M.

Golam Mustafa (Associate Professor, Department of Oceanography, Noakhali Science and
Technology University) and Dr. Shafiqur Rahman (Principal Scientific Officer and Station Chief,
Marine Fisheries & Technology Station, BFRI, Cox's Bazar). Warm thanks to resource persons,
ladies, and gentlemen. Good morning. Today, 3rd November 2022 is World Jellyfish Day. As a
part of this celebration, we are going to celebrate this day. On behalf of BORI, it is a great honor
and privilege for me to extend a warm greeting to all of you at this seminar.

I appreciate our distinguished DG's substantial efforts in starting this fantastic initiative. My
sincere gratitude and warm greetings to our esteemed government representatives, scientists,
researchers, students from various institutions, and organizations involved in nature and the
environment, journalists from various print and electronic media, as well as online participants.

Jellyfish is a marine invertebrate animal have been around for a long time about 650 million
years, even longer than dinosaurs. Jellyfish, have no bones. There are nearly 350 different types
of jellyfish are in existence around the globe. From that, Moon Jellyfish, Box Jellyfish, Flower
Hat Jellyfish, Cannonball Jellyfish, Purple Striped Jellyfish, Blue Jellyfish, Diplulmaris
Antarctica, Black Sea Nettle, Lion's Mane Jellyfish, and White-Spotted Jellyfish are the most
beautiful and popular jellyfishes existing around the world. It has a significant contribution to
economic and ecological aspects.

Thanks to all




Speech by the Chief Guest
Dr. Md. Rashed Un-Nabi

Professor & Chairman
Department of Fisheries, University of Chittagong, Chittagong

Bismillahir Rahmanir Rahim.

Thanks to the conductor of this program. Honorable session chair
Mr. Sayeed Mahmood Belal Haider, special Guest of this session,
distinguished guest from different countries and between the
countries including Bangladesh. I'm Professor Dr. Md. Rashed-
Un-Nabi, Professor and Chairman, Department of Fisheries,
University of Chittagong. Today's theme of the program is so
meaningful and excellent titled "Know the Jellyfish, Harness the
Ocean Resource".

When we went to Cox's Bazar to see the Jellyfish in the coastal
area and observed a gelatinous substance. Different type of spike
remains on the jellyfish body. If the hands and feet are touched, it
causes itching in the human body. We lack knowledge about
jellyfish but today's world has advanced to celebrate or fix a
special day only for jellyfish. I thank all on behalf of the concerned authority to celebrate "World
Jellyfish Day" worldwide. It is hopeful for Bangladesh and we added some economic value to
our marine resources. If we know the history of jellyfish, they came to Earth 500-700 mya
(million years ago) before humans. That's why the evolutionary acceptance of jellyfish is more
meaningful to us and survives for a long time on the earth. We can see 300 to 350 species of
jellyfish all over the world but all are not poisonous/harmful some are edible too.

We can extract some species of jellyfish from the Bay of Bengal which is used for medicinal
purposes or benefit for the human being. When we see the bloom of jellyfish in the North Bay of
Bengal and observed it on the sea beach (Cox's Bazar), BORI led to identifying the problems.
Bangladesh gained independence 50 years ago and this is the first time in Bangladesh's history
we take a necessary role to know what is the Jellyfish? I'm very delighted and hopeful that BORI
is concerned about the jellyfish. A lot of research conducted all over the world about jellyfish but
some of the research work is carried out in Bangladesh.

We expect that BORI will take further research about the jellyfish. We can identify the different
types of species in the Bay of Bengal and Bangladesh will become a marine resource-rich
country. The place name of "Nuinna Chara" in Cox's Bazar is named after jellyfish. I think
collaboration among teachers, students, universities, foreign researchers, and research institutes
will bring better results about jellyfish. Two or three foreign researchers are connected with us.
So, I'm very happy and hopeful that one day we can search for something about jellyfish. Today
is a Jail murder day and my deep respect for them. I pay my respects to our four national leaders
and forgiveness for their departed souls. We expect that this type of terrible incident will not
happen in future Bangladesh. I conclude my speech and again thanks to everyone.

Assalamu Alaikum
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Speech by the Special Guest
Dr. M. Golam Mustafa

Associate Professor
Department of Oceanography
Noakhali Science and Technology University, Noakhali

First, thanks to the conductor of today's seminar. Thanks
to the honorable Mr. Sayeed Mahmood Belal Haider,
Director General, BORI. Today's Chief Guest Professor
Dr. Rashed-Un-Nabi Sir is my mentor and I'm very
much pleased to see him online.

I have seen some international professors like Dr. S.
Bragadeeswaran, Deputy Director-DRD from the Center
of Advance study in Marine Biology of Annamalai
University, Tamil Nadu, India. I'm feeling great at
Annamalai University because back in 2015, I was there
at Annamalai University at the same institute on a
special course on marine ecosystems & biodiversity. I
have the opportunity to meet Professor Dr. Zakir Hossain. Sir, you know that he is the former
Director & the head of Marine Biology. So, it is my great pleasure that you (Dr. S.
Bragadeeswaran) are a Marine Bio-technologist working on toxicity & Pharmaceutical matters.
So, I am eagerly waiting for the next session to see your presentation.

My teacher Professor Dr. Ashraful Azam Khan Sir (Department of Fisheries, University of
Chittagong), and Scientists from Bangladesh Fisheries Institute are present here. Special thanks
to Dr. Shafiqur Rahman, Principal Scientific Officer & Station Chief, Marine Fisheries &
Technology Station, BFRI, Cox's Bazar. I am getting permission from the Chairperson of this
session & I'm Using bi-lingual mode because I have seen the group is very multidisciplinary &
diversified. So, let's do it in bi-lingual mode (start with the mother language-Bangla). The
organizer of the seminar invited me as a Special Guest. But I'm not comfortable talking in a
program as a special guest. Because I'm very much comfortable conducting lectures to the
students as a professor.

Anyway, the celebration of World Jellyfish Day is probably the first time in Bangladesh among
Asian regions. There is a lot of detection and identification about the jellyfish to attract me, the
first part theme is-Know the Jellyfish, which means we want to know the mysterious creatures
including-Biology, including physiology and the ecosystem & marine biodiversity system. The
second part is more interesting- the objectivity of this subject why we are what to do, we want to
harness the Ocean Resources. It is primarily our interest. We want to use the resources and
secondarily we can say to conserve them. Whenever we say to conserve it, this is the direct
activity on our shoulders. Actually, at first- Today's conductor of the program, said that-3rd
November is World Jellyfish Day to celebrate worldwide. In Bangladesh it is Jail Murder Day,
this is a horrific and sorrowful day for the nation. According to the Conductor, this is the 2nd
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most disgraceful incident for the nation after the killing of Bangabandhu Sheikh Mujibur Rahman
(father of the nation). I show respect and forgiveness from bottom of my heart.

Honorable chair, we want to know about the mysterious life of jellyfish from our interest. There
are two gross parts- In the first part, the mysterious animal is floating across the sea, the ocean
between the deep and coastal regions. The first speaker said, this animal lived for millions of
years, and also noted that this animal is heartless and brainless. For that reason, the huge question
is asked for our scientific community how does he survive? And how does his extinction is not
happening in today's world?.

That's why we want to know the brainless and heartless animals like jellyfish, how does he
survive in the Ocean? How does he provide the service to the ecosystem? And more specifically
how does he disturb by human activity? Back of mind, we are here for some reasons to celebrate
World Jellyfish Day and know that very recently the jellyfish bloom happened in the North Bay
of Bengal portions. In the technical session, we know about the reason for jellyfish bloom and
addressed the manmade activity or other reasons to enhance the bloom of jellyfish. As a result,
we should know the morphology, physiology, and more importantly the reproduction process of
jellyfish. For happening the bloom, we are front on to identify the problem and convert it to the
ending process, this will be discussed in the technical session. So, I can see that there is a lot of
participants including fisherman who are directly connected to face the scenario on the Ocean.

I'm very much delighted to know that fisherman will be present in the technical session. I also see
developers, print media, electronic media (Journalists), technicians, and businessmen. I talk to the
DG (BORI) about how we are way out of this situation? Now, we take different items like sports
fish and aquarium fish. Jellyfish can be used as aquarium items and yesterday, DG Sir share a
video clip on facebook about a moon jellyfish. When I visited Pattaya, Thailand in 2017, there is
a different section of the aquarium for jellyfish and it is a very good item for entertainment. I'm
eagerly waiting to see the next technical session.

Out of the box, I want to talk about two important topics, because I get the opportunity to
participate in the program and specially thanks to the DG Sir. In 2018 (during the former DG) we
agree with BORI and the University of Chittagong (MOU) but didn't see the face light. Our main
focused is to produce some research scientists and students who are facilitated by BORI and get a
fellowship/ Scholarship from BORI to serve the country. We want a joint venture with BORI on
different types of research projects. BORI scientists should supervise University students to
enhance their academic and practical knowledge. There is a very old marine research department
at the University of Chittagong and now more university is opening oceanography to explore the
blue economy.

On this day, I would like to thank BORI for taking immediate action about the marine
phenomenon and for providing real news to people via electronic & print media. But in the past
few years, there was non-scientific news about the marine incident. If it is possible expand your
research branch through the coastal area because we know the coastal regions are divided into
three parts- Eastern coast, middle coast, and Western coast. You are doing well in the eastern
regions. A few months ago, there is a bloom occurred in the Kuakata area, Patuakhali and we are




not addressed it properly. If it is possible to collaborate with the different Universities like-
Noakhali Science & Technology University, on the middle coast, and Khulna University on the
western coast and built a substation on the western regions and to control/ observe the total coast.
I think I take too much time, being a professional in teaching & learning and I'm eagerly waiting
for the technical session.

I also thank the prominent scientists which will present their research work on jellyfish in the
technical session. Most importantly DG Sir will present a keynote speech on jellyfish which will
be a valuable and informative discussion, I'm waiting for that.

I would like to say thank you all, Thank you very much.

Dr. Shafiqur Rahman

Principal Scientific Officer & Station Chief

Marine Fisheries & Technology Station,

Bangladesh Fisheries Research Institute, Cox's Bazar

Happy World Jellyfish Day. Today's main topic is
"Know the Jellyfish, Harness the Ocean Resource". I
would like to thank the chief guest, special guest,
scientific officer, university professor, journalist, and
local stakeholders. Fishermen are mainly connected to
jellyfish.

Most of the participants are local fishermen and
especially thanks to the Director General of BORI for
arranging this type of program. For his (DG-BORI)
outstanding contribution we are celebrating World
Jellyfish Day for the first time in Bangladesh and also

the first time across the Asian regions as far as I know. We don't know about the celebration of
World Jellyfish Day in other countries. On this occasion, we will know the details about jellyfish
in the upcoming technical session. We know that jellyfish are poisonous and have an itching feel
when attached to the body. Now, we are going to know about the bloom, food value, and
industrial value of jellyfish. I'm very much delighted to see that all are coming to celebrate World
Jellyfish Day. I'll just say that jellyfish have industrial value and we have to explore jellyfish
resources in the sea especially edible species. We observed that global temperature is rising day
by day. Most jellyfish live in the coastal area. We noticed that jellyfish bloom has a direct
connection to temperature rising.

No more talk right now, we will go to the technical session. Forgiveness from the bottom of my
heart to all those who were killed on Jail Murder day and again thanks to the Director General for
arranging such a nice program.




Concluding Remark by the Chair

Sayeed Mahmood Belal Haider
Director General (Additional Secretary)
Bangladesh Oceanographic Research Institute (BORI), Cox's Bazar

Bismillahir Rahmanir Rahim

Greetings to everyone. I would like to thank all the
participants in today's World Jellyfish Day seminar. My
respected honorable chief guest Dr. Md. Rashed Un-
Nabi, special guest Dr. Ashraful Azam Khan, Dr. S.
Bragadeeswaran, Dr. M. Golam Mustafa, Dr. Shafiqur
Rahman, Amita Kumari, all scientists, biologist,
journalist and my dear colleagues' heartiest thanks for
attending the seminar. At the beginning of my speech, I
am remembering the four leaders of Jail Killing Day
with reverence.

Actually, on the Ist of August 2022, we heard about the =
massive occurrence of jellyfish from the local fishermen.
They also said that they couldn't even save their set bag net due to the huge number of trapped
jellyfish. After two days, we observed on 3-4 August, a massive occurrence of dead jellyfish was
observed in the Cox's Bazar coast. There was plenty of jellyfish from Kolatoli point to Daria
Nagar and we were surprised to see their size ranged from 15-20 kg. Then we started our
investigation and noticed that from 2007-2019 just a few pieces of research were conducted on
jellyfish in Bangladesh. So, it was tough to identify the species that were found on the beach. We
spent three days identifying the species. Then we observed, we do not know the species. After
studying, we realized it is edible and we can export it to many countries but we are throwing it
into the open sea.

After consultation with Dr. Shafiqur Rahman, we decided to do more research on this species.
Then we formed a team to conduct research on it at the field level. Though we don't have a ship
we conducted our research by consultation with fishermen and local people. After conducting
research at the field level and desktop study we got some results about its species name, food
value, and distribution. During the study period, we also noticed that not only on Cox's Bazar
coast, but also the same species were found on the Kuakata coast several times. So, today we are
going to reveal our findings of the research in the second session and I am hopeful that the
mystery will be uncovered after the seminar.

You know, it is a mysterious animal from the beginning of the earth. They have no brains and
hearts, but they have eyes. Even box jellyfish have fourteen eyes but you will not see those eyes
with your naked eyes. Ninety percent of this creature contains water and the rest five percent is a
gelatinous material. Though this is a beautiful creature it is venomous and box jellyfish can kill a
person within 30-40 seconds. Then earlier, people started collecting information about this
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species and they named it medusa. This name comes from a Greek evil. She was beautiful and
terrifyingly monstrous. Her hair looks like a snake, her teeth are similar to a snake's teeth and her
body color is blue. When someone comes near medusa, she applies poison, which is the same
scenario in the case of jellyfish. That's why people named the animal medusa. But some species
of this animal have much usefulness, it is edible, and they can be used in cancer treatment,
biological treatment, etc.

One species of it is immortal, when the medusa dies, it sinks to the ocean floor and begins to
decay. Amazingly, its cells then reaggregate, not into a new medusa, but into polyps, and from
these polyps emerge new jellyfish. The jellyfish has skipped to an earlier life stage to begin
again. If we can find out the mechanism of the mystery of immortality, it can contribute to human
welfare. So, we need to know more about animals and also how they can play role in our
economy. Because we have a great stock of jellyfish. Till now, I am sure about two types of
jellyfish and they are moon jellyfish and white type jellyfish. White-type jellyfish are edible and
moon jellyfish can be used in the aquarium. That means these two jellyfish are very famous
commercially. But we couldn't utilize it.

I hope we will know more about jellyfish in our second session and how it will benefit us from
the perspective of the blue economy. Local fishermen called it "Nuinna" and due to its massive
occurrence, there is a place named Nuinna Chora. So, today we will know about the animal and I
am very much hopeful that one day it will change our economy. I am giving thanks again to all of
you for your participation and for remembering the all martyrs of jail killing day. By saying that I
am inaugurating today's seminar now.

Thank you all.

Joy Bangla, Joy Bangabandhu
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Sayeed Mahmood Belal Haider

Director General (Additional Secretary)
Bangladesh Oceanographic Research Institute

Know the Jellyfish, Harness the Ocean Resource

Welcome, all the participants to the international seminar
on "Know the Jellyfish and Harness the Ocean

want to know about jellyfish. We will learn about |
jellyfish and how we extract this resource from the sea. jmm
In the introduction let me tell you where the subject S

came from, we have been seeing dead jellyfish floating @ >
on Kuakata, and Cox's Bazar beaches for a long time.

This morning our journalist friends said dead jellyfish
floated in the Kolatoli point of Cox's Bazar. This kind of
jellyfish started floating here and then we saw various
electronic and print media promoting jellyfish floating.
We could not get any idea about the species of jellyfish from any media. Journalist friends could
not clearly explain why jellyfish are floating on Kuakata and Cox's Bazar beaches.

We then took the initiative to do thorough research on this matter. We saw here that our fisherman
friends said on august 1 and 2 they saw a lot of jellyfish in the sea. Only one species of jellyfish
was caught in their nets. A huge number of jellyfish were caught and they had to be cut and
thrown into the sea.

On the 3rd and 4th of August, we had a large number of jellyfish washed up on our Cox's Bazar
coast. With the help of the administration, these jellyfish have been removed from Cox's Bazar
coast. In continuation of this, we undertake scientific research. Because of this, we have decided
to present it to you through today's seminar. Because today is marked as World Jellyfish Day. We
will tell you what jellyfish is. I will highlight the economic benefits of jellyfish. My next speaker
will have more to say about jellyfish.

The jellyfish as we know it is a very ancient creature. This creature originated about 500 million
to 700 million years ago, before humans and dinosaurs. There have been 6 mass extinctions on
earth, a huge change, many animals have become extinct but this animal is not extinct to date.
This animal has no hard surface, no eyes, and no heart but this creature predates the dinosaurs
and has survived until now. It is an animal that swims freely. Can't go against the current exactly
but it can move.

Jellyfish are a major part of the phylum cnidaria and are mainly free-swimming marine animals
with umbrella-shaped bells and trailing tentacles. They are gelatinous. The bell can pulsate to
provide propulsion for highly efficient locomotion. The tentacles are armed with stinging cells
and may be used to capture prey and defend against predators. On the underside of the bell is the
manubrium, a stalk lies structure hanging down from the center. With the mouth which also
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functions as the anus. The mouth opens into the gastrovascular cavity where digestion takes place
and nutrients are absorbed.

Most jellyfish do not have specialized systems for osmoregulation, respiration, and circulation
and do not have a central nervous system. There are nematocysts mostly located on the tentacles
which deliver the sting. True jellyfish also have them around the mouth and stomach. Sufficient
oxygen diffuses through the epidermis so they do not need a respiratory system. The rhopalia
contain rudimentary sense organs that can detect light, water-born vibrations, odor, and
orientation. A jellyfish detects stimuli and transmits impulses both throughout the nerve and
around a circular nerve ring to other nerve cells.

Types of Jellyfish

More than 2000 different types of jellyfish species were recorded in the ocean. Common jellyfish
are Box jellyfish, Pink Comb jellyfish, cauliflower jellyfish, Lion's Mane jellyfish,
Narcomedusae, Flower Hat Jellyfish, Mauve Stingers, Atolla Jellyfish, Moon jellyfish, Nettle
Sea, Mushroom cap jellyfish, blue button, pink meanie jellyfish, Bloodybelly comb jellyfish,
Beroe Cucumis, crystal jellyfish, Cannonball jellyfish, By- the- wind Sailor, Portuguese Man-of-
War.

Box Jellyfish

Box jellyfish are the most destructive and deadly jellyfish. As
soon as it comes in contact with the body, people die within a
minute. There is no antivenom of box jellyfish. Whenever box
jellyfish are seen at a beach, swimming is prohibited at that
beach. Box jellyfish have more advanced vision than other
groups. Each individual has 24 eyes, of which two eyes are
capable of seeing color, and four parallel information
processing areas that act in the competition. Box jelly fish have
a 360-degree view of their environment.

Image source: https://www.americanoceans.org/

Pink Comb Jellyfish facts/what-are-the-different-types-of-jellyfish/

There are different layers in the ocean, in different layers are
inhibited by different animals. Pink comb jellyfish can be
found everywhere from the upper level to the lower level of
the sea. This jellyfish can be seen in the deepest part of the
ocean where no animals can live. The jellyfish that live in the
dark part of the ocean emit a kind of light from their bodies
and this is called bioluminescence. Because of this light, even
in the darkness of the deep sea, the pink comb jellyfish appear
very bright.

Image source: https://www.americanoceans.org/

facts/what-are-the-different-types-of-jellyfish/




Lion's Mane Jellyfish

There are some bioluminescent jellyfish. The lion's mane
jellyfish is one of them. There are millions of stinging cells in
the tentacles of lion's mane jellyfish holding venom that can be &
very painful to humans. They are found in cold water and they §
don't normally interact with humans. The lion's mane jellyfish §
is the largest species of jellyfish with some specimens coming
close to the size of a blue whale. The biggest recorded lion's
mane jellyfish had a 7 feet diameter bell and 112 feet long
tentacles. Their name comes from the approximately 1200
tentacles that make up their mane.

Moon Jellyfish

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Moon jellyfish are one of the most common jellyfish and can
be found in the Bay of Bengal. This jellyfish is caught by the
fisherman during fishing in the ocean. They can be found in
coastal waters of all oceans except the Arctic Ocean. They
have distinctive half-circles on the bell. They are safe to touch
because their sting is not strong enough to penetrate human
skin. Moon jellyfish are bioluminescent and glow a light
purple when bumped in the dark. Moon jellyfish are the most
common species that are eaten by people. The body of the
moon jellyfish is very transparent. Moon jellyfish are filter
feeders and will drift along the surface to be found in large
numbers wherever there are plankton blooms. During rough

weather, the moon jellyfish are washed onto the beaches. They can be exported and can be used

as aquarium species.

Atolla Jellyfish

Atolla jellyfish are found in the deepest part of the ocean all
over the world. Atolla jellyfish live in the mid-zone of the
ocean and use bioluminescence to deter predators instead of
attracting prey. The body color of Atolla jellyfish is red and this
natural red coloring acts as camouflage in the deep sea. For
flinching predators, they use bioluminescence to flash a bright

blue when they are threatened.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/
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Cauliflower Jellyfish

A species of jellyfish belonging to the Cepheidae family is
called Cephea cephea, sometimes referred to as the
cauliflower jellyfish or the crown jellyfish. It occurs in tropical
waters from Northern Australia to the western Indo-Pacific.
The species was once named Medusa cephea when it was first
described by Peter Forsskl in 1775.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Narcomedusae Jellyfish

The hydrozoan order Narcomedusae belongs to the
Trachylinae subclass. This order's members typically don't go
through a polyp stage. The bell of the medusa has narrow
edges and a dome-like form. There is typically a stomach
pouch above each of the tentacles, which are attached above
the lobes on the bell's border.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Flower Hat Jellyfish

A species of hydromedusa belonging to the hydrozoan family
Olindiidae is called the flower hat jelly. While they resemble
jellyfish, they actually belong in the Hydrozoa class, as
opposed to the Scyphozoa class where true jellyfish do.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Mauve Stingers

The only identified species of the genus Pelagia is the jellyfish
Pelagia noctiluca, which belongs to the Pelagiidae family. Its
common names include purple-striped jelly, purple stinger,
purple people eater, purple jellyfish, luminous jellyfish, and
night-light jellyfish. The mauve stinger is its usual name in
English. A rather small species with a wide range of colors, its

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/
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bell and tentacles are both covered in stinging cells. Stinging occurrences are frequent, painful,
and the after-effects may last for a while, although they are typically not harmful.

Nettle Sea

F*% A kind of jellyfish that lives along the Atlantic coast of the

- United States is named the Atlantic Sea nettle (Chrysaora
quinquecirrha), sometimes known as the East Coast Sea nettle.
In the past, it was mistaken for a number of Chrysaora species,
which led to false reports of C. quinquecirrha from different
regions of the Atlantic and other oceans. Most recently, C.
chesapeakei was only formally acknowledged as distinct from
C. quinquecirrha in 2017. It is found in estuaries on the
Atlantic and Gulf coasts of the United States. It is smaller than
the Pacific Sea nettle and has more color variation, but is often
pale, pinkish, or yellowish. On the exumbrella, particularly
close to the margin, it frequently exhibits radiating, more
intensely colored stripes.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

The sea nettle stings, although not all jellyfish do. These lengthy tentacles and frilly mouth-arms,
which are entirely covered with stinging cells, are used to hunt tiny drifting creatures. The
stinging cells immobilize and cling tightly to prey when the tentacles touch it. The prey is then
transferred from there to the mouth-arms before being swallowed and processed in the mouth.

Mushroom Cap Jelly

A species of jellyfish belonging to the Rhizostomatidae
family is called the mushroom cap jellyfish, or
Rhopilema verrilli. They are cnidarian invertebrates
identified by their medusae, which resemble mushrooms.
Although the species lacks tentacles, it still has stinging
cells inside its bells, known as nematocysts, which can
give people a slight sting.

Blue Buttons Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

The marine creature known as Porpita porpita, also known as
. the blue button, is a colony of hydroids that may be found in
* the Mediterranean Sea and eastern Arabian Sea as well as the
~ warmer tropical and subtropical waters of the Pacific, Atlantic,
and Indian oceans. The float and the hydroid colony are the
. two primary components of the blue button, which lives on the
. ocean's surface and can enlarge to a diameter of 30 mm. The
spherical, nearly flat, and firm golden-brown float is about an
- inch broad. The float organ, which controls the organism's

L Hh A%, = A
Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

AP

nrﬂ--:



vertical mobility, has pores that permit communication with both other P. porpita species and the

environment.

Pink Meanie Jellyfish

The jellyfish species known as Drymonema larsoni
is a member of the Scyphozoa class. The species
and the remainder of its genus were placed in their
own family, a distinct subgroup of the real jellyfish,
following a widespread occurrence in the Gulf of

Mexico in 2000.

Bloodybelly Comb Jellyfish

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Beroe Cucumis

Comb jelly, or Beroe cucumis, belongs to the
family Beroidae. In the Atlantic Ocean, you
it.
maximum length of around 15 c¢cm and has a
transparent, sac-like body that is frequently
considerably compressed. One end has a broad
mouth. Eight rows of cilia run the length of the

can find Beroe cucumis grows to a

body, starting three-quarters of the way from
the aboral end (the end opposite the mouth). To
move the animal through the water and create a
shimmering look, the cilia are organized on
little transverse plates and beat in unison.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

The only genus in the Lampoctenidae family of
comb jellies, Lampocteis is monotypic. The
bloodybelly comb jelly,
cruentiventer, is the only species in this new

Lampocteis

genus. The Pacific Ocean off the coast of San
Diego, California, was where this ctenophore
was initially discovered in 1979.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/




Crystal Jellyfish

Off the west coast of North America, there is a
bioluminescent hydrozoan jellyfish known as a
hydromedusa by the name of Aequorea victoria, or the
crystal jelly. Aequorin, a photoprotein, and green fluorescent
protein are two proteins involved in bioluminescence that

the species is well known for producing.

Cannonball Jelly

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

By-the-Wind Sailor
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Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

The cabbagehead jellyfish, commonly referred to as the
cannonball jellyfish (Stomolophus meleagris), is a species
of jellyfish in the Stomolophidae family. Its common name
comes from the fact that it resembles a cannonball in terms
of size and shape. Its bell, which has a dome form and a
diameter of up to 25 cm, occasionally has a brown tint on
the rim in the Atlantic and Gulf of Mexico. This jellyfish
can also have blue pigment in the Pacific. There is a
collection of oral arms under the body that surround the
mouth. These limbs serve as a means of propulsion and a
tool for grabbing prey. From the eastern seaboard of North
America all the way to Brazil, cannonballs are common.
They can also be found in some areas of the Pacific.

A colony hydroid is the scientific name for this
exceedingly weird and stunning animal. As a colony of

tiny individual animals, they resemble Portuguese Man
O'War in appearance. True jellyfish are not what they
are. The term "by-the-wind-sailor" refers to the animal's
distinctive sail. The organism can cruise on ocean
currents and gather wind thanks to its sail, while using
its stinging tentacles to feed on young fish and other :
small animals. Due of their vulnerability to the winds, ¢

violent winter weather in groups of hundreds or even % .

thousands.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/




Portuguese Man of War

g We call the Portuguese man of war the most poisonous
:! jellyfish in the world. It is not a jellyfish; it is an animal of
~ 4 different species. Many animals together form a jellyfish-like
animal through a symbiotic process. It must be remembered

that the Portuguese man of war is not a true jellyfish. It is the
most venomous animal in the ocean.

Image source: https://www.americanoceans.org/
facts/what-are-the-different-types-of-jellyfish/

Present Scenario of Jellyfish Research in Bangladesh

According to the fisherman, there are about 22 types of jellyfish in the Bay of Bengal. Despite
the abundance of jellyfish, the amount of scientific research is negligible. There was very limited
research conducted on jellyfish in Bangladesh. From 2007 to 2019, we have only five scientific
studies on jellyfish in our country. We found only one study in 2019, one in 2016, one in 2014,
one in 2008, and one study in 2007. These studies on jellyfish are not exhaustive. From these
studies, we did not find comprehensive research data on jellyfish in the Bay of Bengal.

If we see what has been done with the jellyfish, we found a small book chapter published by
Sharifuzzaman et al. (2019) that was a review work. But this review paper has not been able to
identify any jellyfish or know their extent. In 2016, a researcher from Chittagong University
conducted a study; they went on an excursion to St. Martin's Island and identified a species from
there. They reported Porpita porpita as the first record in St. Martin's Island. In 2014, an
international journal published a case report. In that report, it is said that a farmer is attacked by a
jellyfish and the treatment methods are discussed. But this report said nothing about the
identification and abundance of jellyfish.

Kabir et al. (2008) conducted a study where they created a checklist of 22 species of jellyfish.
There is no image of jellyfish in that paper so it cannot be determined with certainty whether
those jellyfish species are present in Bangladesh's aquatic habitats. In 2007, Das provided a
checklist of 21 species of jellyfish but no images were provided. No information was given here
about whether the species was from our country or foreign species. Apart from the works that
have been done from 2007 to 2019, no work has been done on jellyfish in Bangladesh so far. If
we collect scientific data from today and share knowledge among ourselves, maybe we will be
able to unravel the mystery of this mysterious animal.

Mystery of Jellyfish

Jellyfish is a mysterious animal. There is a species of jellyfish (Turritopsis dohrnii) that is
immortal. After death, the body can regenerate. The dead body sinks to the ocean floor and
begins to decay. Amazingly, its cells then reaggregate not into a new medusa but into polyps, and
from these polyps emerge new jellyfish. The jellyfish has skipped to an earlier life stage to begin
again.




Commercial Value of Jellyfish

Food Value

There are some edible jellyfish. In many countries, these jellyfish are eaten as delicious food for a
long time. China, Japan, and Korea are the main consumer. Some edible jellyfishes are:

1. Aurelia aurita 7. Rhopilema esculentum
2. Stomolophus nomuria 8. Rhopilema hispidum

3. Lobonemoides gracilis 9. Crambionella orsini

4. Stomolophus meleagris 10. Chrysaora pacifica

5. Catostylus mosaicus 11. Lobonemoides robustus

6. Lobonema smithii

There are about 10-12 edible jellyfish in the world. In
Bangladesh Lobonemoides robustus is available and it is an
edible jellyfish. It has food value. The interesting thing is that it
is a mega jellyfish. Its weight is around 15-50 kg. if it can be
value-added commercially, we can export it to many countries
like China, Japan, and Korea. L. robustus has desired jellyfish
through which we can unleash a new dimension of our
economy. Because it is large, it is heavy and it is edible. The
jellyfish were seen by the fisherman in the sea on the 1st and
2nd of August and washed up on our shores on the 3rd and 4th

OfAuguSt that iS L robustus. Image source: https:/listverse.com/2018/01/20/
? 10 -fascinating-uses-for-jellyfish/

Source of Collagen

Jellyfish are harvested for collagen. Used in the treatment of
rheumatoid arthritis.

wilellagen
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Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Energy Source

Jellyfish has green fluorescent in their body. This
green fluorescent protein is used in genetic

1§ Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/
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Source of Antioxidant

Most species of jellyfish are edible and are a rich source of
nutrients. They have low calories with high antioxidant properties,
which prevent cell injury. Radical cell injury may induce many
disorders. In addition, the presence of omega-3 fatty acids makes
them healthier food options.

Source of Minerals

Jellyfish is an excellent source of selenium. It is a crucial
mineral that is important for many fundamental bodily
functions. Choline is an essential nutrient also rich in jellyfish.
Choline has many important functions in the body, including
DNA synthesis, nervous system support, the production of fat
for cell membranes, and fat transport and metabolism.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Jellyfish Facial Mask

Jellyfish are very important to the cosmetics industry.
Nowadays, jellyfish are being used to produce face whitening
and anti-aging products. Jellyfish ingredients are also used to
control oil in the face. Acne treatment is another valuable
invention from jellyfish.

Image source: https://www.aliexpress.com/item/
1005001935231572.html

Aquarium Uses

Jellyfish are becoming the next trend in ornamental
aquariums. Their mesmerizing forms and soothing
movement create living works of art. Jellyfish
aquariums are a new kind of interior decoration,
sources of light, and life that become the focal point
of any space.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/
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The most common jellyfish kept as pets are moon jellyfish.
Temperatures about 27°C (80 °F), which are usual for heated
home aquariums, are ideal for them. They are fed brine shrimp,
copepods, phytoplankton, and minced seafood that has been
frozen or freeze-dried. Some enthusiasts breed them in
addition to keeping them as pets.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Source of Fertilizer

Desalinated and dried jellyfish chips are a type of =% :
organic fertilizer that increases the soil's nutrient :.;'

has been demonstrated in Japan that rice fields %
fertilized with jellyfish chips provide harvest '
yields that are equivalent to fields fertilized
chemically.

Image source: https:/listverse.com/2018/01/20/
. . . 10 -fascinating-uses-for-jellyfish/
Microplastic Filter ¢ i

Studies have demonstrated that jellyfish mucus binds to
microplastic, thus sewage treatment plants may be able to use
biofilters manufactured from jellyfish mucus to address this
problem. In addition, companies and manufacturing facilities
that generate microplastic waste may use jellyfish biofilters.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Glow-in-the-Dark Ice Cream and Beer

Charlie Francis is the owner of an experimental ice cream
company that produced the world's first glow-in-the-dark ice
cream using jellyfish protein. A former NASA biologist also
applied the bioluminescence of jellyfish to something
consumable. Josiah Zayner created fluorescent yeast kits that
allow home brewers to make their glow-in-the-dark beer.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/
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Artificial Tears

Japanese chemists analyzed that the most prevalent protein in
jellyfish is mucin. Jellyfish use mucin to clean themselves and
defend against predators. Humans also produce mucin for
similar reasons. Harvesting jellyfish mucin would provide a
low-cost substitute for artificial tears.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Space Research

Scientists began sending jellyfish into space in
1991. They wanted to examine the developmental
effects of being born and raised in microgravity.
After the jellyfish reproduced, the space-born
creatures provided valuable insight when they
were returned to Earth.

Caramels Uses Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Students from Obama Fisheries High School in
Obama, Japan, mixed the jellyfish powder with
sugar and starch syrup to create sweet-and-salty
candies. They proposed jellyfish caramels be added
to the menu for astronauts traveling to the
International Space Station. Jellyfish powder also
uses to bake cookies, which are sold by the box in a
local store.

_ X L
Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/

Uses in Diaper

Shachar Richter, a material scientist produced hydromash from
Jellyfish flesh. This hydromash is strong, absorbent, and
flexible. It also biodegrades in fewer than 30 days. Hydromash
is used to produce diapers for infants and adults, feminine
hygiene products, and medical bandages.

Image source: https:/listverse.com/2018/01/20/
10 -fascinating-uses-for-jellyfish/




Conclusion

Jellyfish are valuable animals in the ocean. Mysterious animals are immortal and composed of
95% water. Have been used in cosmetics, pharmaceuticals, fish feeds, baits, etc. Jellyfish can be
an important component of the Blue Economy. To date, there is very little known about the
jellyfish of Bangladesh. A comprehensive and detailed scientific study is needed to harness this
mysterious ocean resource.

Discussion on Keynote Speech

Abu Sayeed Muhammad Sharif
Senior Scientific Officer

Bangladesh Oceanographic Research Institute
Cox's Bazar

First, I would like to show my humble gratitude to the
Honorable Chair Sayeed Mahmood Belal Haider (DG,
BORI), the honorable Chief guest from Chittagong
University, and all the respected guests who have
participated in this "World Jellyfish Day" seminar. I am
also very delighted to welcome the representatives of
different print and online media to attend this program.
The researchers, representatives from several NGOs,
the corporate and local stakeholders, the entreprencurs,
the fishermen, the students, and lastly whoever is
connected with this event grant my heartfelt welcome.
It is a matter an immense pleasure to see the program
arranged by the great initiative of our DG Sir.

Today is a pronounced day for sharing knowledge about a significant ocean wonder named
"Jellyfish" and I would like to focus on the basic facts of this instinctive in brief. Throughout the
day jellyfish have taken the outmost attention on a reminder "Know the Jellyfish, Harness the
Ocean Resource". With the encouragement of our honorable DG sir, I have been spontaneously
connected with this event. I am a marine biologist; I firmly do believe that I came to know at
least ten new pieces of information about this animal. Though I am associated with the process of
knowledge assemble of this animal for three months, still I feel attending today's seminar is still

knowledge worthy. I have been studying this animal but still, assume there is a lot to learn about
this mysterious species.

I would like to thank the Governing body of Bangladesh Oceanographic Research Institute to
take the initiative to arrange this kind of seminar with a collaborative approach with the national
and internationally prudent personal to share their concepts on jellyfish. It's worth mentioning, it
also creates a platform to equip with the idea from local and experienced people from different

sectors.
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There are several contradictory messages have been revealed from the literature review regarding
the true biological timeline of jellyfish. Some of the articles denote that jellyfish have been living
on the earth long before five thousand million years, and some specify their existence before
seven thousand million years. Today after attending this seminar, I got a clear concept regarding
the fact that jellyfish do not carry any complete organ. There is the total absence of a complete
organismal mechanism in the body of jelly fish. The working way of the tissue system in a
jellyfish is astonishing. Further research work can be done on if a stem cell of jellyfish is a tool
for growing the whole body as tissue is the basic building block of jelly fish. I assume, after a
successful research trial, any body part of jellyfish can be grown from only the stem cell of it.
The living mechanism of a jelly fish left me speechless, how they live with no organ only with a
tissue mechanism working like an individual organ as they possess strong stem cells in their
body.

I would like to draw the kind attention of BORI to collaborate with national and international
scientists to do extensive research on jellyfish at the molecular level to reveal the mystery of their
existence. On the end note, I want to conclude by saying that today I came here to learn and
share, and in both ways, the participation remains fruitful. I want to thank all the participants for
your kind attention.

Thanks to all for your active participation.

Md. Abul Kashem

Principal Scientific Officer

Bangladesh Oceanographic Research Institute
Cox's Bazar

| ~ Today, "The Jail Killing Day" is one of the most

- | disgraceful days in our national history. Before starting
my speech, I would like to pay deep homage to our
national leaders. This day has also become remarkable
as for the first time in Asia, this "World Jellyfish Day"
has been observed with the great initiative of
Bangladesh Oceanographic Research Institute. All the
respected guests, dear colleagues, and all the
participants- we have become a part of this historical
event by attending today's program. Very recently, some
jelly fish bloom was encountered at the coast of Cox's
Bazar which initiated us to research about them.

World Jellyfish Day has been slated to fall in the springtime in the southern hemisphere, as this is
the season when jellyfish will begin their migration to the shores of the northern hemisphere.
Scientists from the Monterey Bay Aquarium Research Institute first saw this jelly using video
cameras on deep-diving remotely operated vehicles as early as 1993, but it was not recognized
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and described as a new species and genus until several years later.

Jellyfish play an important role in the undersea food chain. Although they are relatively small and
simple creatures, they're responsible for helping maintain balance in the delicate ecosystem of the
ocean. Jellyfish are a form of plankton, which means that their delicate bodies have a hard time
resisting currents in the ocean. They tend to drift along in life, so to speak, and go with the flow.
They can't effectively hunt for food, because they can't swim aggressively to catch it.

The interesting thing about jellies is that they expel waste from the same place it came in as food.
Since they're such a simple organism, they don't have the same equipment as more complicated
animals-so their mouth doubles as their waste-disposal system. Jellyfish feces sink to the bottom
of the sea and help fertilize other life down there; this, in turn, helps grow new things that will
eventually be eaten. There are at least 11 species of jellyfish that have been identified as edible
for human consumption, including Rhopilema esculentum, which is popular in Southeastern
Asia.

As jellyfish can spoil quickly at room temperature, it's important to clean and process them soon
after being caught. Traditionally, jellyfish are preserved by using an alum-salt mixture to
dehydrate the meat. Alum is a brining component that acts as an antiseptic, reducing the pH while
maintaining a firm texture.

Jellyfish are the prey of sea turtles, crabs, fish, dolphins, and terrestrial animals: There are some
124 fish species and 34 other species that are reported to feed either occasionally or mainly on
jellyfish. Jellyfish often establish symbiotic or parasitic relationships with other species-the
parasitic ones are almost always detrimental to the jellyfish. Many species-sea anemones, brittle
stars, gooseneck barnacles, lobster larvae and fish-hitch rides on jellyfish, finding safety from
predators in the folds. Octopuses are known to use jellyfish tentacle fragments on sucker arms as
added defensive/offensive weaponry, and dolphins tend to treat some species like underwater
Frisbees. Jellyfish have been considered a delicacy for human diets since at least 300 CE in
China. Today, fisheries raising jellyfish for food exist in 15 countries.

Increased blooms can have negative impacts on human economic activities, clogging cooling
water intakes at coastal power plants, bursting fishing nets and contaminating catches, killing off
fish farms, reducing commercial fish abundance through competition, and interfering with
fisheries and tourism. The primary causes for habitat destruction are human over-fishing and
climate change, so the reason for the uptick in jellyfish blooms can be assigned to human
interference.

In the end, I would like to draw the kind attention of BORI authorities to do extensive research
on the identified species of jellyfish and also to identify the Invasive or habitual species of our
coastal belt.

Thank you all.
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Special Speakers

Dr. S. Bragadeeswaran

Deputy Director

Directorate of Research and Development
Annamalai University, India

Jellyfish Toxin and Human Health Welfare

Good afternoon.

I am extremely happy to participate in the international
jellyfish  seminar, organized by Bangladesh
Oceanographic Research Institute. The honorable
Director General described jellyfish distribution in
Bangladesh and the different uses of biotic components
of jellyfish elaborately.

Thank you, sir, for your nice presentation and also
inviting me as a resource person for this World
Jellyfish Day seminar. My topic is "Jellyfish Toxin and
Human Health Welfare". Most probably people are
fearful of the title because of the nature of the organism |
and specifically those who are regularly conducting

fisheries activities and other maritime activities. The intoxication of jellyfish is very critical and
there are no antidotes for the treatment. So, our concern is to develop molecules from jellyfish
venom for human welfare. In this aspect, I restricted myself to making a small case study and the
study was carried out in the Bay of Bengal, India which I am going to present now.

The organism is very familiar with the Cnidaria family which is also called gelatinous
zooplankton. They are very interesting and drifted from one place to another by water current
because they don't have well-developed swimming organs. From layman's understanding, there
are four major classes of this organism they are Hydrozoa, Scyphozoa, Cubozoa, and Anthozoa.
There are 847 species are recorded in the world ocean where 212 species belong to Hydrozoa, 25
species belong to Scyphozoa, 5 species belong to Cubozoa, and 600 species belong to Anthozoa.
Cnidarians have no specific organs such as the heart, lungs, kidneys, etc. There is a
gastrovascular cavity which is the stomach in a broad sense. They have a mouth but no anus, a
body wall with an outer epidermis, and an inner gastrodermis, between which is a jelly-like
mesoglea. 90% of its body is watery.

Jelly Fish-Venom-Bioactive Substance

Before going to my subject, I want to emphasize jellyfish venom and this jellyfish venom is
highly toxic. It is produced in the species gland called nematocyst consisting of a capsule of
proteinaceous substances containing a tightly wrapped and spiralized thread, which after
mechanical or chemical stimulation is quickly extruded injecting the venom into the prey or in
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the attacker. The purpose of the venom is to defend itself from other predatory species.

Hydrozon

Scyphorma

Cuboros

A toxin is "a substance elaborated by a living organism that harms some living process" and
venoms are "complex secretions” constituents, usually including a variety of toxins. The purpose
of jellyfish venom is only for prey and predators and I restricted this presentation through a case
study that is carried out in Veller estuarine ecosystem.

Specimen Collection and Preparation of Nematocysts

The species was C. quinquicirrha and was collected in the post-monsoon season because it
blooms in this season. The nematocyst venom of C. quinquicirrha is a mixture of toxic proteins
and enzymes which show multiple actions including dermonecrosis, neurotoxic, hemolysis, and
cardio toxicity. We tried to understand its toxicity of it and whether we can use it for medical
purposes. We collected it through scoop nets. The live animals were kept inside the glass bowl
along with some amount of distilled water in an ice container for 15 minutes, the collected
nematocysts containing toxins were collected with 0.5 mm mesh sieve and filtered by Whatman
No.1 filter paper. To remove the debris from the extracted crude toxin, residues were centrifuged
at 5000 rpm for 15 min. The supernatant was collected in separate cleaned beakers for
lyophilisation and stored at -20°C until further use.
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Venom Preparation

We followed the method from Yanagihara et al. (2002) for collecting the venom and venom was
collected from nematocysts. In brief, lyophilised nematocysts were placed into screw-top vials
with Tris-HCI buffer (10 mM, pH 7.8) and glass beads (about 1/2 the volume of the vial; 0.5
mm). These samples were shaken four times in a mini-bead beater at 4600 rpm for 1 min.
intervals. Nematocyst mixtures were placed in an ice bath for 1 min. Before disruption began and
for a further 1 min. after each consecutive disruption event. The venom samples were then
separated from the glass beads with a pipette and centrifuged at 4°C for 15 min at 13000g. The
toxic supernatant was collected as Chrysaora quinquecirrha nematocyst venom (CQV) and
protein was estimated. The protein concentration of CQV was determined according to the
method of Bradford (1976) with bovine serum albumin (BSA) as the standard.

Light Microscopy

Tentacles from live animals were freshly excised on ice and placed in filtered sea water for
observation by phase contrast microscopy with an inverted microscope. We also observed
tentacle morphology and the morphology of in situ nematocysts.

Figure. Light Microscopic examination (40x) of C. quinquecirrha nematocyst.

Scanning Electron Microscopy (SEM)

We also used a Scanning Electron Microscope (SEM) to observe the tentacle structure clearly and
species level identification. The nematocyst was examined using a Hitachi S-800 field emission
scanning electron microscope.

.



Figure. Scanning Electron Microscopic examination of C. quinquecirrha nematocyst.

Partial Purification Using Column Chromatography

Once we have done our microscopic analysis, we conducted partial purification using column
chromatography also DEAE cellulose extraction for preparation. As we already know that
jellyfish have neurotoxic, for our scientific research we can do biological toxicity which is very
easy to understand how toxicity works with marine organisms.

Toxicity Assay
Crab Toxicity Assay

We used shore crabs Ocypoda macrocera. The dosage was 0.2 ml of the crude extract into the
third walking leg. To determine the LD50 five crabs were injected with a dilution of the crude
extracts (0.2, 0.4, 0.6, 0.8, and 1.0 mg/ml) and observed for 2 hrs.

Mice Bioassay

Another thing is we went for mice bioassay. We used male albino mice. Mice in triplicates were
administered intraperitoneally with 0.25, 0.50, 0.75, and 1.0 mL of the crude toxin. From that, we
understood the behavioral and physiological changes that influence the crude toxin.

Stability of Toxin

To understand the stability of the toxin, we heated it at different temperatures, and different levels
of pH and storing in -20°C for more than one year.

Hemolytic Activity

The hemolytic activity of crude and fractionated venom of C. quinquicirrha was tested on

chicken, goat, cow, and human blood.
o



Antibacterial Activity

Antibacterial activity was carried out by using the standard disc diffusion method and the test
microbial pathogens were obtained from Rajah Muthiah Medical College, Annamalai University
and they were E. coli, V. cholera, S. paratyphi, and K. oxytoca.

Antifungal Activity

Antifungal activity was carried out by using the standard disc diffusion method. The fungal
strains of 4. alterraria, A. flavus, A. niger, C. albicans, E. floccosum, Mucor sp., Penicillium sp.,
Rhizopus sp., T. mentagarophytes, and T. rubrum were used.

Antioxidant Activity

The antioxidant activity of the proteins was determined in terms of hydrogen donating or radical
scavenging ability, using the stable radical DPPH, according to the method of Blios. DPPH
radical scavenging activity was determined according to the method of Blios with a minor
modification.

Superoxide Anion Scavenging Activity

Superoxide anion scavenging activity was done by using the method explained by Nishimiki et
al. (1972) and modified by Ilhams et al. (2002).

Hydroxyl Radical Scavenging Activity

Hydroxyl radical scavenging activities were measured by studying the competition between
deoxyribose and the test compounds (MEEC) for hydroxyl radical generated by the Fe;*-
Ascorbate-EDTA-H,0, system (Fenton reaction) according to the method of Kunchandy and Rao
(1990).

Nitric oxide radical inhibition can be estimated by the use of Griess Illosvoy reaction (Garrat,
1964).

Molecular weight determination SDS PAGE

The proteinaceous nature of C. quinquecirrha venom was subjected to electrophoresis following
the method of Laemmli (1970).

Amino acid compositions of the proteins in Chrysaora quinquecirrha were determined with an
Amino acid analyzer (Lachrom D- 7000 HPLC System).

Results and Discussion

The microscopic pictures in the slides are nematocysts of Chrysaora quinquicirrha. So, our study
was to determine LD50 from crude and fractionated samples. We observed the effect of different
doses in crabs was different. The symptoms like shivering and stiffness in appendages, carapace
color change, foaming, involuntary lateral movement, legs turned to tremble, complete loss of
control, and paralysis.




Table. Toxicity determination of LD50 from the crude sample.

S.No Weight of Dose Death time Symptoms
crab10+2¢g (mg/ml) (min: sec)
1 12 0.2 - Shivering and stiff appendages, carapace
color change
10 04 - Foaming, involuntary lateral movement

3 12 0.6 - Legs turned to tremble, carapace color
change
12 0.8 - Shivering and stiffness of
appendages

5 10 1.0 4: 30 Carapace color change, complete loss of
control and paralysis, Lethal.

Table. Toxicity determination of LD50 from the fractionated sample.

Weight Dose No. of Death Symptoms
of crab (mg/ml) animals within

102 ¢g 30 min
F1 1.0 10 - Foaming, carapace color change
2 F2 1.0 10 4 Legs turned to tremble, carapace color
change
3 F3 1.0 10 5 Color change, foaming, paralytic effect,
restlessness- Lethal
_ F4 1.0 10 3 Shivering and stiff appendages
F5 1.0 10 - Spasmodic movement, involuntary lateral
movement.

Only mortality occurs with 1.0 mg/ml of dose. In the case of male albino mice, the symptoms are
widespread forelimbs, prolonged palpitation, closed eyes, grooming, shivering of forelimbs,
foaming from the mouth, tonic convulsions, hind limb paralysis, rolling of the tail, salivation,
palpitation, urination and suddenly death. Male albino mice are also dead with 1.0 mg/ml of dose
with a duration of 1.30 minutes.
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Table. Toxicity of crude venom and fractions (Smg/kg of body wt.) i.p. injection of male
albino mice (20 £+ 2 gm).

S. Weight of Dose (mL) Death  time Symptoms
No. mice (min: sec)
1 22 0.25 - Widespread  forelimbs, prolonged

palpitation, closed eyes, grooming,
shivering of forelimbs, no lethal

2 21 0.50 - Foaming from mouth, tonic
convulsions, no lethal

3 20 0.75 - Hind limb paralysis, rolling of the tail,
no lethal
4 20 1.00 1: 30 Salivation,  palpitation,  urination,

sudden death, lethal

S. Crude/ Weight Dose Death time Symptoms
No. Fractions of mice (mL) (Min: Sec)

1 Crude 22 1.00 1: 30 Salivation, palpitation, urination, lethal

2 F1 21 1.00 - Foaming, twitching, prolonged
palpitation, no lethal

3 F2 20 1.00 - Hind limb paralysis, rolling of the tail,
closed eyes, no lethal

4 F3 22 1.00 58 sec. Palpitation, urination, grooming sudden
death, lethal

5 F4 20 1.00 - Urination, shivering of forelimbs,
paralysis, no lethal

6 F5 21 1.00 - Foaming, shivering of forelimbs, no
lethal

In the examination of the stability of toxins, the lethal activity of the crude and fractions were not
affected on storage for 12 months at -20°C. They were found to be thermo labile and stable up to
60°C after which they lost their activity. The venoms lost their activity in acidic pH ranging
below 4 and alkaline pH 9 showed 50% activity in mice. Mice injected with some toxin showed
symptoms initially, but recovered within a few minutes.

Antibacterial activity in Crude, Methanol, Acetone, Chloroform, and n- Butanol. It showed
moderate antibacterial activity against 10 pathogens assayed of the test bacteria, S. paratyphi was
the most sensitive against n-Butanol extracts (8.0 = 0.8 1mm).
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Table. Haemolytic activity of crude and partially purified fractions of the jellyfish extracts.

S.No | Crude/ | Haemolytic unit (HU)
Fraction
Chicken blood | Goat blood | Cow blood | Human blood
B O’

1 Crude 1024 128 32 64 32
2 Frac-1 8 8 4 8
3 Frac-2 2 32 2
4 Frac-3 256 512 32 32 128
5 Frac-4 256 8 4 16
6 Frac-5 16 16 16 16
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Figure. Haemolytic activity of crude and partially purified fractions of the jellyfish extracts.

Separation of native C. quinquecirrha venom protein was achieved by Ion exchange
chromatography across the molecular mass separation range, 15-105 kDa. distinct clear bands
showed the molecular weight of 17, 35, 50, and 70 kDa in the crude and 105, 65, and 9kDa in
fractionated samples. We also conducted FT-IR analysis of Jellyfish venom.

It showed moderate antibacterial activity against 10 pathogens assayed of the test bacteria, S.
paratyphi was the most sensitive against n-Butanol extracts (8.0 £ 0.8 1mm).
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Table. Antibacterial activity in Crude, Methanol, Acetone, Chloroform, and n-Butanol.

Bacterial pathogens

Zone of Inhibition (mm)

Methanol Acetone Chloroform n- Butanol
E. coli 1.33+0.47 Nil 3.0+0.81 6.0 =0.81
S. typhi Nil Nil Nil Nil
V. cholera Nil Nil 1.33+£0.47 1.33+0.47
S. paratyphi 2.33+£0.47 1.33+0.47 3.0+0.81 8.0 £0.81
K. pneumonia 1.33+0.47 1.33+0.47 1.66 +0.47 4.0+0.81
S. aureus 2.33+£0.47 3.00+ 0.81 1.33+0.47 5.0+ 0.81
P. aeruginosa 4.0+ 0.81 1.33+0.47 5.0+0.81 6.0 +0.81
P. mirabilis 3.0+ 0.81 3.00+0.81 Nil 3.0+0.81
L. vulgaris 1.33 +0.47 2.33+0.47 1.33 £0.47 Nil
K. oxytoca 2.33+0.47 1.33+0.47 2.33+0.47 3.0+0.81

Table. Antifungal activities of C. quinquecirrha against fungal pathogens.

Fungi pathogens Zone of Inhibition (mm)

Methanol Acetone Chloroform n- Butanol
A. niger 4.0+0.81 11.0+0.81 8.96 +0.12 30.0+1.63
C. albicans 8.0+1.28 5.0+0.81 6.03 £0.12 7.33+1.24
Penicillium sp. 8.0 £0.81 15.0+1.63 10.03 £0.12 6.0 =0.81
Rhizopus sp. 8.6+ 1.24 8.0+1.28 6.03+0.12 5.0+0.81
T. mentagarophytes 4.0 +£0.81 11.0+0.81 1.33+0.47 5.0+0.81
A. alterraria 2.33+0.47 2.33+0.47 1.33 +£0.47 4.0+0.81
T. rubrum 3.0+ 0.81 5.0£0.81 Nil 6.03+0.12
E. floccosum 2.33+0.47 Nil 5.0+0.81 2.33+047
A. flavus 1.33 £0.47 Nil Nil Nil
Mucor sp. 1.66 + 0.47 1.33+0.47 3.0+ 0.81 8.0 £0.81
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Figure. Scavenging effect on DPPH radical assay.
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Table. Scavenging effect of C. quinquecirrha nematocyst venom samples.

Assays Crude Protein | Fre-1 Fre-2 Fre-3
DPPH Radical scavenging 78.2 £1.60 82.0+1.48 73.0 £1.69 92.0+£0.75
Superoxide Radical 76.04 £2.40 85.0+1.64 74.0+1.10 96.01 +£0.51
scavenging

Hydroxyl Radical 73.1 £0.65 87.0+0.58 72.0+1.55 95.5+0.84
scavenging

Nitric oxide radical 28.2+49.1 30.1 £18.46 | 35.0+8.62 40.5+0.85
scavenging

SDS Gel Electrophoresis

Separation of native C. quinquecirrha venom protein was achieved by lon exchange
chromatography across the molecular mass separation range, 15-105 kDa. distinct clear bands
showed the molecular weight of 17, 35, 50, and 70 kDa in the crude and 105, 65, and 9kDa in

fractionated samples.

FT-IR Analysis

The OH stretching frequency appeared at 3567
cm’! and the NH stretch in secondary amide
(polypeptides) appeared at 3348 cm’! in C-H
stretching C-CHj; group appeared at 2918 ¢cm!
and CH stretching frequency in O-CH; group
appeared at 2851 cm!. Substituted Benzene
ring stretches appear at 2057 cm’! and the C-O
stretch on tertiary amide (Amide-I) appeared at
1634 cm’'. The NH deformation frequency of
secondary amide (II) appeared at 165 cm™! and
the Amide (IIT) group C-N stretch at 419 cm’!.
The CH; group anti-symmetry frequency
appeared at 1465 cm'! and CH; symmetry
deformation at 1216 cm'!. The C-O-C
stretching frequency appeared at 216 cm™! and
the alcohol C-OH stretching frequency at 1123
cml,

The cyclic compound Carbon ring frequency
appeared at 1042 cm! and the Phenol OH was
out of plane deformation at 7178 cm!. The
concentration of essential amino acids such as
Methionine Lysine, Histidine, and Tryptophane
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and non-essential amino acids, Aspartic acid, Glutamic Acid, Taurine, Asparginine, and Proline
was as well high.

The concentration of essential amino acids such as Methionine Lysine, Histidine, and
Tryptophane and non-essential amino acids, Aspartic acid, Glutamic Acid, Taurine, Asparginine,
and Proline was as well high.

Table. Essential amino acid composition Table. Non- essential amino acid composition
in C. quinquecirrha venom. in C. quinquecirrha venom.

Amino acid Std (%)  Venom content % Amino acid Std (%) Venom content %

Threonine 3.575 2.045 Aspartic acid | 0.124 0.908

Valine 10.970 1.787 Glutamic acid | 0.0325 | 0.434

Arginine 12.780 2.116 Cysteine 7.44 0.897

Methionine 0.991 1.978 Tyrosine 537 1.656

Isoleucin 7.890 1.214 Taurine 0.567 0.675

Leucine 16.77 2.565 Alanine 7.210 0.511

Lysine 1.398 1.564 Asparginine  0.023  0.967

Phenyl Alanine = 4.890 2.114 Glycine 14.55 0.715

Histidine 0.445 1.565 Proline 0.645 0.897

Tryptophane 0.699 0.897 Serine 2.020 1.056

Glutamine 1.610 0.876

Conclusion

The venom of C. quinquecirrha may have many biologically active principles, which need
further elaboration to study in the future. Thus, the importance of biologically active compounds
present in the venom of jellyfish has become evident and found to be useful tools for probing
biological or pharmacological activity. In the future, communication between toxicologists
working at different levels of biological organization is highly desirable; it should facilitate the
understanding and prediction of venom and jellyfish collagens. This information will also
enhance efforts to harness the therapeutic potential of jellyfish toxins in treating a range of
human diseases.

I want to convey my heartfelt thanks to Mr. Sayeed Mahmood Belal Haider (Director General,
BORI) and my good friend Md. Simul Bhuyan (Scientific Officer, BORI). Also, thanks to Dr.
Golam Mostafa, he was associated with the international UN program of mangrove biodiversity
in 2015.

Thank you.
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Jelly Fish Bloom in the Cox's Bazar Coast: Factors Identification and
Minimization Approaches

Thanks to honorable DG sir for explaining about
jellyfish excellently. Before starting my presentation, |
want to give thanks to the chief guest Prof. Dr. Rashed-
Un-Nabi sir (my respected teacher). I am also
expressing heartfelt thanks to the session chair
respected Prof. Dr. Ashraful Azam Khan (my respected
teacher), Dr. Shafiqur Rahman (Principal Scientific
Officer, BFRI), scientists, researchers, students,
electronic and print media, and my dear colleagues. |
would like to thank the foreign friends for their active
participation and nice presentation. This research is
only at Cox's Bazar coast. That's why I will present my
speech in Bengali because a lot of participants are from
different sectors like fishermen, and entrepreneurs, and they are not accustomed to the English
language. Now I am going to start my presentation.

In the beginning, I want to talk about the background as DG sir previously mentioned about the
massive occurrence of jellyfish in Cox's Bazar coast from 3 to 4th August which created anxiety
among us. Not only us it was also a concern to the local fishermen during that time. At that time,
we were under such stress that we couldn't even identify the organism at the species level. From
that position, under the supervision of our Director General sir along with Sharif sir and Tarikul
sir we have started our research to find the answer that why and what causes the massive
occurrence of jellyfish in Cox's Bazar coastal area? So, today I am going to present the findings
of our research and I hope you will enjoy it.

Jellyfish

Jellyfish are a very important animal that is crucial for the
marine ecosystem. Locally it is called "Nuinna" and they
have a concept that this creature formed from salt water. It is
from the Cnidaria phylum and is gelatinous. The oldest
living thing on earth is a jellyfish, which has undergone
natural selection for 500 million years.

w s !

Figure. Jellyfish Lobonemoides robustus found in BORI beach.
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Lobonemoides robustus

The species we have identified from our study is Lobonemoides robustus. 1t is edible and does
not have any toxic substances. It is not a deep ocean animal and is mostly found on the coast.

Taxonomy Life Cycle
Kingdom Animalia
Subkingdom Radiata
Phylum Cnidaria %“ ¥
#-:l:'-
Subphylum Medusozoa - %
Class Scyphozoa 'a‘ h
Ephyra
Quhel Di d
Order Rhizostomeae
Family
Genus
Sp Lob ides robustus Stiasny, 1920 H,m,mﬂ
Global Distribution

Life Cvele of

Laolpnenteides robusias

&

Flanula

Daktyliopl ( P|H|€|E\\t>
Lobonematidac ﬂ l' ! L\
Lobonemoides Light, 1914

"‘-.E_‘_._,_,,.

Polyp Soyvphistoma

We are very lucky that the species is available on our coast and we hope it will be a great
component of our blue economy.




Jellyfish Bloom

Jellyfish are vital to the ecosystem, yet their blooms can be hazardous. So, jellyfish bloom is a
substantial increase in a jellyfish population within a short period. High temperature, salinity,
eutrophication, hypoxia are important factors that regulate massive growth. Also, if nitrogen and
phosphorus are abundant, at that moment their production and growth rate can be higher.

Objectives

So, our research objective was to
= [dentify the species
= [dentify the causes of massive
occurrences and
= Whether this incidence was a bloom or
not?

Materials and Methods

We conducted this study in BFDC ghat,
Daria Nagar coast, BORI beach, Inani
beach, Patuartek coast, Shamlapur coast,
and Sabrang coast. Though we couldn't go
to the sea one group observed this
occurrence in the sea with the naked eye
and they are our fishermen. So, we have
collected a good amount of data from them
and we have discussed with 127 fishermen
to get actual data during the study period.
Samples were collected and cleaned.
Photography and videography were done
both in the field and laboratory. Then the

Figure. Study Area




species were identified using Marine Species Identification Portal, Sea life base, and The
Jellyfish App, and different articles and books were used to identify the species. A structured
questionnaire was also used for data collection and fishermen were selected randomly.

Result and Discussion

The species were examined in the laboratory and species were identified as Lobonemoides
robustus. After analyzing the data from questionaries, we have concluded that if the water
becomes polluted and rich in nitrogen and phosphorus there occurs eutrophication which triggers
an excess load of nutrients in the particular area. That leads to massive growth and reproduction
rate of jellyfish which is called jellyfish bloom. Another reason is the higher level of salinity.
After consultation with the fishermen, their indigenous knowledge is, where salinity is high, their
production rate of jellyfish is also high. Interestingly, the concept of fishermen about salinity is
true, because we also found the concept in many articles during the literature survey. Next is lack
of rainfall, if the rainfall is less, salinity will be high. So, it could be another reason for bloom.

The red or black color of
seawater ~ means a
nutrient-rich area. It is -
also an indigenous

knowledge of fishermen.

They think that when the &
color turns red and black
their bloom occurs. It's

actually where plankton £y
abundance gets high the
water forms red or black.

2

Rough weather is also a
possible factor for the
jellyfish bloom. When
the weather condition is
bad their upwelling
accelerates and for that
huge load of nutrients 120 W6l 700 00500 600000 20004000 000 4
comes from the deep

ocean to the surface.
Another important thing Figure. Number of jellyfish observed by fishermen.

Numnber of Respondents

Number of Jellyfish

is banning fishing for 65 days. When fishing was strictly prohibited during the ban period, that
time the sea was undisturbed. So, during that time the number of phytoplankton and zooplankton
in the sea was high. It is also a very rational reason for occurring jellyfish to bloom. When the
fishermen started fishing after the banning period only that time, they observed a massive number
of jellyfish in the sea and some fishermen said that they have seen more than 1 lakh jellyfish in
the sea during 1-2 August.
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Figure. Perception of fishermen on the Figure. Date when fishermen saw most
massive occurrence of jellyfish history. of the jellyfish on the beach.

So, when they set their nets in the sea for fishing, jellyfish are trapped there and the fishermen
then cut them from the nets and throw them into the sea. Those jelly fishes came to our coast
after 1-2 two days. We also asked them that did they observe this huge number of jellyfish in the
sea for the last ten years. 75% of fishermen reported that they didn't experience this type of
jellyfish occurrence.

Based on the above evidence and triangulation with the jellyfish bloom definition, we can
conclude that during 3-4 August, a bloom occurred on the beach. While this bloom occurred in
the sea during 1-2 August.

Why the Dead Jellyfishes were Aggregated in the Darianagar to Laboni Beach Most?

It's interesting thing that

during our study period, we 8 (iround Rope

mostly observed jellyfish B | Mouth

from Darianagar to Laboni 'q'if:: s Head Jal

beach. It is the same scenario ) T Chotobarsh

for other phenomena like 3 ) 1 Upper Cod-end
plastic, whales, etc. Based on ,'-ﬁ"‘lf } B B — _*_'
the literature and our study, it ) : T {-—‘ |

can be mentioned that waves . 3 Lowwer Cod-end
and current action are ‘}[ , Harani

dominant in the area. That's g S~ Borobarsh
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Eye

naturally. Set-bag-
net/behendi net is one of the I Arm
most important commercial

fishing gears in the artisanal Figure. Jellyfish trapped in the behendi net.
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marine fisheries of Bangladesh. Jellyfish were caught in massive numbers in behendi net. When
they are caught in the set bag net, there is no escape and that leads them to death due to
suffocation. We have observed that set-bag-net is mainly responsible for jellyfish death.

Diseases from Jellyfish Attachment

During our consultation with fishermen, we observed that jellyfish are very concerning among the
fishermen. It's because some jellyfishes are venomous. During fishing, when they are in touch
with jellyfish, it causes itching, rashes, headache, burning sensation, vomiting, blackening of the
skin, etc.

Even we have heard from them that one fisherman had died due to jellyfish in the Cox's Bazar.

But this Lobonemoides robustus is not harmful and don't have any toxic element in its body. It's
edible.

Diseases

»

»
»
»
»
»
»
»
»
»

Itching to the hand or body

Rashes to the whole body

Fever and headache

Burning sensation and sometimes ulcer to the human body.
Blackening of skin and causing boil to the hand if you touch them.
It causes vomiting and various skin diseases in the fisherman.
Some jellyfish release toxin that causes baldness

Swelling of scrotal area, anorexia

Develop psychosis in the fishermen and

People may die within 3-4 minutes, in touch of jellyfish.

Figure. Rashes to the hand and leg due to jellyfish.

Recommendations/ Approaches to Reduce Bloom and Save L. robustus

Since this species is not harmful and edible, it can be playing a great role in our blue economy
sector. So, we have to save the species.

o



e [t is necessary to harvest L. robustus jellyfish from the sea due to its high market price

o Itis urgent to create a foreign market to export this jellyfish.
e Need to educate the fishermen about its importance and not kill them

e Trawl fishing in the deep sea should be prohibited or limited or technical. It causes trouble
for the jellyfish and also death.

* An increase of turtles in the sea decreases the number of jellyfish.
e Marine pollution should be reduced.

¢ Controlled use of behendi net and hilsha net.

e Need to stop dumping chemical waste into the sea.

o Lastly counsels and provides this information to the fisherman so that they can also be
cautious about their actions towards the jellyfish.

Conclusion

So, we can conclude that based on my research objective, the massive occurrence of L. robustus,
was a bloom. It is a species of flower, that is edible and popularly consumed as food in Southeast
Asia. This species has a high commercial value and is not poisonous. We will be able to export
jellyfish-like shrimp and fish if we can establish an international market. It can be a great
component of our blue economy.
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Causes for Jellyfish growth and accumulation factors in the Dariar
Nagar (Using Remote Sensing Technique)

Geostrophic current is defined as the resultant oceanic
current of pressure gradient force balanced by the
Coriolis effect. Absolute dynamic topography and sea
level anomaly, on the other hand, refers to ocean
topographic features. From the above figure (1) the
yellow color indicates the higher water amount from
the mean sea level and the bark or blue color indicates
the negative sea level. Positive yellow color indicates
the clockwise rotation (anti-cyclonic eddy structure)
with a downwelling signal. On the contrary, the dark or
blue color indicates the anti-clockwise rotation
(cyclonic eddy structure) with an upwelling signature
(geostrophic current structure right panel).

In the first and second of August I Pl b e
2022, three prominent mesoscale 2 ‘
eddies were found. Among them, R s

[}

two are clockwise (position: the !
first one is adjacent to Dariar :

Nagar to the north of e ;
Chattogram and another one is

about 35 to 40 km east of Dariar L
Nagar) and one is anti-clockwise
(position: about 35 to 40 km east i !
of Dariar Nagar). The cyclonic
(counter clockwise) eddy is
more active (0.14 ms! £ 0.015
ms'!) comparatively than the
anti-cyclonic (clockwise) eddies. i
Both cyclonic and anti-cyclonic Bk
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Figure. Geostrophic Current Pattern (Left Panel), Absolute Dynamic Topography (Middle Panel)
and Sea Level Anomaly (Right Panel) (a) Ist August 2022, (b) 2nd August 2022 and (c) 3rd

August 2022
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Dariar Nagar and the longitude position core of the eddies is about 91°01"). As a result, a net
residual flow from these eddies moves towards the Dariar Nagar, and this flow is prominent on
3rd August. This residual flow is enough to move any non-living object to reach Dariar Nagar or

Sonadia Island.
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Figure. Wind speed and direction (left panel), Ekman transport magnitude and direction (right
panel); upper row illustrates 31 July 2022 and lower row illustrate 03 July 2022
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Wind and Ekman Transport

Ekman transport (m3 s-1 m-1) is calculated at each grid point based on the ERA-Interim
wind products using the following equation (Chereskin, T. K. et al. 1991 & GomezGesteira,
M. et al. 2006):

_
=07
Q, = ——%
Y puf

(1
Where 7 is the wind stress, p,, = 1025 kg m™ is the density of seawater, and f = 2Qsin# is
the Coriolis parameter (2 = 7.292x107 rad s is the Earth’s angular velocity, and @ is the
latitude). The x and y subscripts refer to zonal and meridional components of Ekman
transport, respectively. 7 (N m™) is calculated as follows:

Ty = paCa(Us” + Vio®)*Uyg

7y = paCa(Un0” + V10" Vi
()
Where p,=1.22 kg m™ is the density of air, C;=1.3x107 is the constant dimensionless drag
coefficient, Uy and Vj is the zonal and meridional wind speeds at 10 m, respectively.

Although wind speed and Ekman transport is very low around the Dariar Nagar area (mean
wind speed 1.2 ms” £0.11ms” and Ekman transport 0.21 m’s” + 0.013 m’s™) but the
direction of Ekman transport 31 July 2022 & 03 July 2022 is northwest and southwest
respectively. Which indicate the total water parcel movement at surface and subsurface layer.

This effect will accelerate the eddy residual flow and the combine effect of wind and eddies
will capable any object (not alive, because they can swim and there have probability to
escape the flow). So the Jelly fish should follow this Ekman transport direction due to the
wind action, which maybe potential cause for Jelly Fish accumulation in the Dariar Nagar to
Kalatali beach area or Sonadia Island.

Surface Salinity and Surface Temperature Condition
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Figure. Sea Surface Salinity (left panel) & Sea Surface Temperature (Right Panel) (a) upper row
on 20 July 2022 (b) middle row on 27 July 2022 and (c) bottom row, 2022

From the figure (left panel), the northern part has less saline than the southern part of the
study area. The salinity range is 10 PSU (which is observed in the northern part) to 32 PSU
(at south most area).

Locally, compare to the high sea surface salinity observed (16.12+0.21 PSU) at the northeast
part of Dariar Nagar on 20 July and gradually it is decreasing with time. On 27" July, salinity
near Dariar Nagar was observed at about 14.12 +09 PSU, and salinity is a little increased on
34 August, (14.3 14 PSU) in the northeast area as well as the surrounding area. The huge
river runoff from the Ganges-Brahmaputra Basin and precipitation may be one of the reasons
for this pattern of sea surface salinity. Horizontal mixing and horizontal advection of fresh
water from the north is one of the potential causes of this low saline water spreading to the
south. So, salinity is a little increased by 0.18 PSU from 27" July to 3™ August 2022.

On the contrary, sea surface temperature gradually increases with time (20 July 2022 to 03
August 2022). Overall domain area has a range is about 31.3°C to 29.1°C. But the northern
part contains high saline compared to the southern part of the study area. In the case of Dariar
Nagar, the north and north eastern part has sea surface temperature is 29.82°C + 0.13°C in 20
July 2022 and 30.11°C = 0.17°C, 31.42°C £ 0.27°C at 27 July 2022 and at 03 August 2022
respectively. So the temperature difference 1.31°C in between that time. The high
temperature difference and little salinity difference maybe cause of favourable conditions of
Jellyfish growth.
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Physicochemical data of 10 July 2022 (upper row), 20 July 2022 (middle row), 27 July 2022
(bottom row). Left panel is total phytoplankton, middle panel illustrate the Nitrate condition and
the right panel is the phosphate condition of Northern Bay of Bengal.

Total phytoplankton indicates ocean productivity (the higher phytoplankton the higher the
primary productivity of the ocean). From the above figure, the total phytoplankton, Nitrate,
and phosphate condition of the north and northeast parts of Dariar Nagar is higher compared
to the southern part and it is gradually increased with time. The average total phytoplankton
in the north and northeastern parts was 1423 mg m”+ 69 mg m> on 10 July 2022, whereas it
increased sharply on 27 July (average 2067 mg m”> + 34 mg rn'3). We have the same scenario
in both nitrate and phosphate. On 10 July 2022, initially nitrate and phosphate concentrations
71.23 mmol m™ +2.14 mmol m™ 0.13 mmol m™ £0.004 mmol m™ respectively, and it is
gradually increased to 85.41 mmol m™ +4.36 mmol m™ and 0.57 mmol m™ +0.009 mmol m™
respectively. An increase of phytoplankton and nutrients indicate a positive growth condition
for any marine species like Jellyfish or fish in the north and northeastern part of Dariar
Nagar.

Remote Sensing Data Source

The Copernicus Marine Resources Global Analysis Forecast data (https://resources.
marine.copernicus.eu/) was used to collect wind, absolute dynamic topography, sea level
anomaly, nitrate, phosphorus, and total phytoplankton data. Apdrc SMAP data was used to collect
data on sea surface salinity (SSS) and sea surface temperature (SST).
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Amita Kumari Choudhury

Ph.D. Scholar, Department of Zoology
School of bioengineering and biosciences
Lovely Professional University, India

Harmful Consequences of Jellyfish Swarming

I am happy to participate here at "World Jellyfish Day
2022" organized by Bangladesh Oceanographic
Research Institute. I think this is the first time in Asia.
BORI has taken good ingenuity to do several research
works on jellyfish. I would like to thank the honorable
Director General Sayeed Mahmood Belal Haider sir for
taking such a good initiative for organizing this
informative seminar. Today I would like to talk about a
topic titled "Harmful Consequences of Jellyfish
Swarming". First of all, I would like to state the basic
facts about jellyfish-like "what are jellyfish?" The word
jellyfish is a popular term. Jellyfish are considered
useful species for marine deposition and are highly
indicatory factors in the marine environment.

Jellyfishes are invertebrates, Cnidaria- Medusozoan and Ctenophora-Comb jellies. Usually they
prey-zooplankton, fish egg larvae, phytoplankton, and crustaceans.

sunfish, and spade fish are the predators of jellyfish.
Uses of Jellyfish

Sea turtles, tuna, sharks,

There is a wide range of uses for jellyfish-like in food for humans. Apart from the noteworthy
food value jellyfish are being used in livestock feeds, fertilizer, and in insecticides. In the
aquaculture sector, several fish feed like finfish and shellfish feed is made up of jellyfish. In the
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manufacture of beauty products gelatine is most commonly used for the smoothing effect and this
gelatine can be extracted from jellyfish. For environmental monitoring, jellyfish play a strategic
role in pollution detection. In the pharmaceutical industry, antioxidants, bioactive compounds,
and anticoagulants are found in jellyfish. Sewage treatment plants are not currently capable of
trapping microplastic because the pieces are too small. But studies have shown that jellyfish
mucus binds to microplastic, so biofilters made with jellyfish mucus could be used in sewage
treatment plants to fix this issue. Jellyfish biofilters could also be used in factories and
manufacturing plants that produce microplastic waste.

Jellyfish Bloom

A recent survey on the jellyfish population indicates that numbers appear to be increasing in more
than half of the region within a short period. Translocation, overfishing, eutrophication, human
activities, and climate change are the straightforward factors promoting jellyfish swarms. During
eutrophication, the oceanic water is jam-packed with excessive nutrients that create an
environment to grow more jellyfish and also change the complete dynamics of the oceanic
environment. During eutrophication, it also creates a hypoxic situation that actively impacts the
survival of fish in the same incident. There are other environmental variables for jellyfish
swarming likewise weather conditions, oceanic warming, water transport, water quality, and
aquaculture. Several natural and anthropogenic effect also initiates jellyfish bloom.

Harmful Consequences of Jellyfish Swarming

Several human health consequences have been reported. The human may experience skin
irritation, muscle cramps, headache, nausea, diarrhea, and fever. In life-threatening cases, acute
pain, breathing difficulty, heart attacks, and even death can occur. One is more likely to die from
a jellyfish sting than a shark attack.
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Many fishermen expecting a catch of fish is often get disappointed to find a net full of jellyfish.
The slime from the jellyfish causes a delay in the fishing process because the gear needs to be
cleaned. The water-filled medusae sometimes become heavy in dense numbers, ripping the
fishing nets. Sometimes it also suffocates desirable species essential to the fishing industry and
hampers the fish-catching process.

When a tourist unexpectedly encounters dangerous wildlife, travelers tend to avoid the
destinations that they perceive as being risky, and for that tourism is critically hampered by it.
Apart from the human costs, dangerous wildlife encounters can carry financial and reputational
costs for tourist destinations as well. The possible solutions can be

= Stop overfishing

® Limit runoff

® Limit species relocation

At the end of my presentation, I would like to thank Mr. Sayeed Mahmood Belal Haider, Director
General (Additional Secretary) of BORI for conducting such an informative seminar to celebrate
World Jellyfish Day. I am deeply grateful to Professor Dr. Rashid-Un-Nabi, Chairman,
Department of Fisheries, University of Chittagong. I would also like to thank all the professors
and researchers for their efforts in executing this seminar successfully.

Thank you all.

Dr. Shafiqur Rahman

Principal Scientific Officer & Station Chief

Marine Fisheries and Technology Station

Bangladesh Fisheries Research Institute (BORI), Cox's Bazar

Conservation of Jellyfish: Prospects and Challenges Bangladesh
Perspectives

I am starting with a thanking note to our Honorable
DG (Sayeed Mahmood Belal Haider), the keynote
speaker of the session along with the participants, and
presenters who have joined online and presented in
person to make the event worthwhile. Here, I have
come to talk about an unknown asset that is yet to be
evaluated. Though my previous presenters have
covered most of the important issues regarding
jellyfish, here I would like to emphasize an intact issue
through my presentation titled "Conservation of &8
Jellyfish: Prospects and Challenges Bangladesh
Perspectives".

Jellyfish prevails on the earth long before the prehistoric dinosaur era which approximately
around for over 650 million years. Though dinosaurs have been extinct from the earth due to their
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less adaptable features, on the other hand, jellyfish are still being found in the ocean for their
more adjustable survival strategy. They can be found everywhere in ocean water, especially in the
deep sea, shallow water, and several coastal areas. The variation of cold and warm temperatures
and salinity can be well predicted by jellyfish abundance as they easily adapt to changing ocean
conditions. So far, more than two thousand jellyfish species have been identified as of clear,
vibrant color range from pink, yellow, blue, and purple with various bioluminescence criteria. He
emphasized the DNA detection with the bioluminescent marker for which the jellyfish could be a
more viable source.

Predator-Prey Relationship in Jellyfish Food Cycle

I would like to give more emphasis on the environmental impact of the small fishes as they are
highly reproductive species of the ocean on which the jellyfish live. The small fishes lay eggs in a
continuous process in the cycle of three to four months. Apart from that jellyfish feed on
macroscopic plankton, eggs, and larvae of the small fishes, and other jellyfish of the same
community. In the circle of the food web, several fishes like Tuna, sunfish, sharks, and turtles are
the rudimentary predators of the jellyfish. If these predates are to be harnessed extremely, the
jellyfish community will be abundant in the food web and there will be a disruption of the food
web which should be a matter of concern. Cox's Bazar, the most significant coastal zone of
Bangladesh would fall under the vulnerable impact of these consequences of ecological
imbalance as this area is surrounded by a local fish zone, fish market, and hotels. Jellyfish are
well placed to benefit from the disturbance of marine ecosystems.

Eutrophication and algal blooms may create dead zones which may kill fish or aquatic animals
but not jellyfish, rather allowing jellyfish to bloom increasingly. Other than the natural
phenomenon, there place some human activities that trigger the bloom of jellyfish. Jellyfish can
feed effectively at night and in turbid waters and reproduce rapidly. I want to revisit a few
manmade incidents like the discharge of untreated industrial waste in the oceanic water, Land
runoff, and overfishing that ultimately lead to the formation of eutrophication flowingly the
formation of jellyfish bloom in several indented zones.

As global warming is the addressing issue right now and the global average temperature is on the
rise, oxygen depletion can be noted, as a consequence more fish will die and more jellyfish will
grow in nutrient abundance. So, I feel manmade intentional and accidental coastal polluting
activities need to be strictly monitored before it threatens our entire ecological chain. In addition,
I do admit that time has come to take the proper initiative to restrain ourselves from such
activities that add nutrient value to the oceanic water and leads to eutrophication. And for that, we
have to be cautious in catching fish like tuna and sharks which very much correlates with the
jellyfish blooming ground. Right now, maybe we are witnessing the noble version of jellyfish but
our unawareness and ignorance might lead us to see the wicked version of this mysterious
animal.

Why the Jellyfish Survive More?

Jellyfish can survive more in oxygen-poor water. I have already mentioned the rising sea




temperature affects jellyfish growth. Where there is a plankton-rich environment the tendency to
grow more jellyfish becomes higher. Higher salinity is also responsible for triggering the growth
of jellyfish. The local name of jellyfish is called "Nuinnya" as people of the coastal belt used to
believe that jellyfish were born from the higher concentrated saline water. Mr. Md. Simul
Bhuyan, the previous presenter mentioned that where there is the availability of iodine in the
saltier water, inclined growth of jellyfish is to be found. Our honorable DG sir mentioned the
immortality of several jellyfish species in his speech. Adding to the note, during their life cycle
they maintain the asexual breeding phase which is called polyp helps them to be immortal for
decades.

Map of Population Trends of Native and Invasive Jellyfish

Jellyfish are mostly found in the region of Antarctica, the Mediterranean Sea, China, South
Korea, and Zimbabwe. The decreasing trend of jellyfish is denoted in Chile and Greenland.

Current Global Status of Jellyfish

Currently, we are earning 400 billion dollars globally from jellyfish and related products made
from them. Last year 380 billion dollars have been drawn from it and observed an increasing
growth trend compared to the last year. Jellyfish have long been eaten in some parts of the world
and many countries have taken account to include jellyfish as their food source. Fishers have
begun harvesting the American cannonball jellyfish, Stomolophus meleagris, along the southern
Atlantic coast of the United States and in the Gulf of Mexico for exporting to Asia. These
products are supplied to Asia as the rate of consumption in Asian countries is higher, especially in
Vietnam, Malaysia, and Thailand compared to the other countries. Most of the Muslim
community of Thailand preserves jellyfish in a very well manner following the cow leather
preservation technique. Jellyfish are also harvested for their collagen, which is being investigated
for use in a variety of applications including the treatment of rheumatoid arthritis. But,
aquaculture and fisheries of other species often suffer severe losses of productivity due to
jellyfish.

Uses of Jellyfish

In some countries, including China, Japan, and Korea, jellyfish are a delicacy. Only 12 species of
the Rhizostomeae order are harvested for food, mostly in southeast Asia. In China, processed
jellyfish are desalted by soaking in water overnight and eaten cooked or raw. The dish is often
served shredded with a dressing of oil, soy sauce, vinegar, and sugar, or as a salad with
vegetables. In Japan, cured jellyfish are rinsed, cut into strips, and served with vinegar as an
appetizer. Desalted, ready-to-eat products are also available. People in some countries are eating
the dried version of jellyfish and more importantly, females are involved with this method.
Rehydrated jellyfish strips with soya sauce and sesame oil are one the delicious food items
prepared from it. As BORI has taken the initiative to address the issue of jellyfish and spread its
literacy of it, I firmly believe BORI would come up with a worthwhile message in the future.

Already the project director of BFRI has taken the initiative for harnessing and preservation of
the jellyfish using our equipped laboratory. Here we are planning to preserve the unharmful and




advantageous species of jellyfish for our next scientific research if needed we will collaborate
with international scientists to escalate our knowledge. First, from Asia, China started to consume
jellyfish as food in the very early period of 1950, later on, Pakistan started in 2008 and still
consuming jellyfish in full swing now. As jellyfishes are available in our coastal belt proper
zonation of this animal needs to be done for proper harvesting. Many jellyfishes are trapped in
the net while fishing and some fisherman community eat after proper washing of it. According to
Estimated global contemporary annual jellyfish landings (2004-2013) and reported FAO catches
(1950-2013) China has harvested jellyfish over 400 tones.

We need to take a collaborative approach to harness this species not only the government can
take initiative but every individual should come forward with a concerted heart only to protect
our beloved country. Jellyfish can be only a blessing for us if we are aware of the facts
surrounding them otherwise it can be a total blasphemy to our coastal belt. Only implanting laws
for catching fish will not be able to save our ocean, we need to have adequate literacy for it. |
would like to have the kind attention of BORI for identifying the harmful species of jellyfish for
our worth.

A few issues regarding jellyfish need to be addressed in the aspect of Bangladesh like the impact
of climate change on them, stock management, correlation of pollution, processing of it (as some
species are toxic), popularization, and industrialization of jellyfish. Many government and private
organizations have started to work with seaweed and still working but still I have mere doubt that
how many of them claimed to be successful as the zonation of seaweed is not yet done properly.
Likewise, proper zonation of jellyfish needs to be done. If the Department of Environment or the
Forestry Department will not cooperate how we will be able to do the zonation? Before the
startup of any industry, zonation is a must and foremost criterion.

Furthermore, I would like to have the kind attention of the media personnel to play a dynamic
role in spreading the knowledge of jellyfish to the mass people that at least they have mass
literacy about these underwater animals. BORI is adding its contribution to diverse fields like
seaweed, and horseshoe crabs and now they are researching jellyfish. I am greatly honored to be
part of this session.

Thanks to all
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Moktar Mia
Local folk
Ukhiya, Cox's Bazar

Assalamualaikum, I am Moktar Mia. When I was 18 to 20 years
old, I used to go fishing in the sea. There is a jellyfish that has a
red slimy thread-like part on its body. Whenever the red threads
touched the body, it would burn like fire. It would have been
better if a little freshwater had been applied to that place. It didn't
have any medicine, but the pain is reduced a little if rub it a little.
The way this institute is researching king crabs, jellyfish, and
other animals, I am hopeful that this institute will discover more
in the near future. I conclude my speech by greeting everyone
present.

Zahin Khandakar

Masters' student

Department of Oceanography
University of Chittagong, Chittagong

I am Zahin Khandakar from the Oceanography Department,
Chittagong University. For the pharmacological investigation,
the crude extract is essential in the traditional way. But we know
the body of jellyfish is composed of 95% water. So how can we
get the extraction of jellyfish for the pharmacological
investigation?.

Roksana Akhter Asma

Senior Programme Assistant

International Union for Conservation of Nature
Bangladesh

I would like to start my speech by thanking BORI for organizing 4
such a beautiful international seminar to celebrate "World
Jellyfish Day". We know very little about jellyfish. In many
countries, jellyfish are eaten. Eating jellyfish reduces the
pressure on the fish. As a conservationist, I support this. If these
can be cultured commercially, it will be possible to export them.
Has BORI any intention of communicating with any country to
carry on the commercial culture of jellyfish or for export?
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Dipok Sorma Dipon
Environmental Journalist
Cox's Bazar

I have a little knowledge about jellyfish but from the seminar, I
come to know some mysterious information about jellyfish. I
have some queries. Do jellyfish have any harmful effects on our
seabed biodiversity? If there are no jellyfish, will there be any
loss of biodiversity in the sea?.

Jahanara Begum

Owner

Jahanara Agro Farm Ltd.
Cox's Bazar

I want to start my speech by giving thanks to the Director
General sir for inviting me to this seminar. I have been
wondering for a long time whether there is anything to do with
jellyfish. Today I got courage through this seminar. The jellyfish
body is 95% water so I am planning to make jellyfish juice/soup.
I will work on jellyfish in the future and I want to work with

Dr. Shafikur Rahman

DPD

Nature Conservation Management

Cox's Bazar

Assalamualaikum Sir. I am Shafikur Rahman from NACOM. I [ o Y

am working in the coastal region. Today's seminar was very : .

informative. I learned a lot from the seminar today. Earlier *

people in this area did not eat crab but now they eat crab. The r .@1 .?

private sector has a huge contribution in this regard. Whether the AT
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Arifur Rahman
Worldfish

Cox's Bazar
Bangladesh

Assalamualaikum Sir, I am Arifur Rahman. I will share an idea. I
got Porpita porpita from Teknaf, this species is a climate change
indicator. It is an invasive species. It is coming to our country by
the ballast water. I want to tell the fisherman brothers when you
catch jellyfish while fishing, you can sell them to a company like
Jahanara Agro Ltd. They will work on jellyfish. Instead of killing
them, you will get the benefit. We find this jellyfish as a trace but
we will convert it into cash. Jellyfish pakoras and salads are very
delicious dishes in Thailand.

Dr. M. Golam Mustafa

Associate Professor

Department of Oceanography

Noakhali Science and Technology University
Noakhali

Ahmed Gias
Journalist
Dainik Azadi
Cox's Bazar

It was not very much familiar with jellyfish. We were taught in
university about jellyfish. Now, I came to know that jellyfish are
so useful and now there are so many things about them. Today
we have come to know a lot through the international seminar. |
had a small opinion, if it is researched after one or two or three
species, then there is a chance that the result will be very good.

Jellyfish is called Nuinna in the local language. We have
indigenous knowledge about Nuinna. The burning sensation is
caused when we get in touch with Nuinna. So, it will be good if
the problem can be solved with indigenous knowledge.
Therefore, if importance is given to indigenous knowledge, the
local fisherman will be benefitted greatly.
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Sarwar Jahan Chowdhury

Programme Assistant

International Union for Conservation of Nature
Cox's Bazar, Bangladesh

Congratulations to BORI for celebrating "World Jellyfish Day",
and especially thanks to Belal Sir (DG, BORI) for taking such an
initiative. Considering the recent events, research on jellyfish is
the need of the hour. I liked Simul's presentation. He showed the
causes of jellyfish blooms are excess salinity, low rainfall, ocean
pollution, upwelling, etc. We know that jellyfish can survive in
low-oxygen environments. In this case, I think we need to see if
any oxygen-deficient areas have been created in our oceans. If
something like that happens, it will be an ominous sign for our
fishing brothers. Please consider this matter.

Dr. Md. Sahzad Kuli Khan

Senior Scientific Officer

Marine Fisheries and Technology Station
Bangladesh Fisheries Research Institute, Cox's Bazar

Ahmed Fazle Rabbi
Senior Scientific Officer
Marine Fisheries and Technology Station

Assalamualaikum, I am Sahzad Kuli Khan. I have no questions
just a little thinking. According to our Bay of Bengal history, the
highest salinity here is in January, February, and December. If I
talk about rich nutrients then there should be a flow of nutrients
around the year. If I think about temperature and precipitation
does not occur then the maximum temperature will be in April.
The species that are being caught weigh about 6 to 7kg, so how
does it come into bloom? Is it bloom and if it blooms then what is
the condition of the predators? As this work will go to publication,
I think we should think a little about whether it's a bloom or a
change in the trophic level or food chain. As your research is
ongoing, [ would like to see these things in your research.

Bangladesh Fisheries Research Institute, Cox's Bazar

Assalamualaikum, Thank you Sir for the nice international
seminar. I have a question. Jellyfish bloom was found only after
the ban period. Whether there is any chance of bloom appearing
after the next ban period? It is very important to know in which
depth the bloom occurred.
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Abdul Kaiyum

Natural Resource Management Manager
Nature Conservation Management

Cox's Bazar

Thank you. Especially, I want to give thanks to BORI and DG sir
to celebrate World Jellyfish Day for the first time in Bangladesh.
I am working in Nature Conservation Management (NACOM)
focusing on wildlife and biodiversity conservation for 15 years.
Besides jellyfish, there are many other important creatures in our
ocean. We should also focus on a turtle that is also important for
the marine ecosystem. I would like to request DG sir to spread
the knowledge through ocean literacy. If we celebrate this type of
day with students, fishermen, and all other stakeholders related
to the ocean, I think it will be great.

S M Rajib Hossain
Local Coordinator Fisheries
Center for Natural Resource Studies

Cox's Bazar

Thank you, sir, I am feeling lucky to participate in this seminar on
World Jellyfish Day. We know that Jellyfish are a very important
animal that is crucial for the marine ecosystem. We also know that

any animal in marine waters that are gelatinous is commonly
referred to as a jellyfish. If you go back, we are observing whales,
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dolphins, school of fishes,
jellyfish etc. are found in
our coast one after one. Is
there any hazard going on in
our ocean like pollution,
plastics, shipping activity,
jetty and other infrastructure
building along the coast
hampering the ecosystem or

oceanic health?

Lobonemoides robustus
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Speech of the Chief Guest
Dr. Md. Rashed Un-Nabi

Professor & Chairman
Department of Fisheries
University of Chittagong, Chittagong

Today's seminar left me speechless in the way that how
participants are involved and intricate to know new things about
jellyfish. It's been a pleasure to be part of such an interactive
session and to have scholars among us. Under the great
leadership of Our Prime Minister Sheikh Hasina, we are
advancing toward a sustainable economy and great research
work findings will accelerate the process to achieve the target.
Achieving the sustainable development goal through harnessing
the resource of the blue economy, right now is one of the needful
demands. I am very much optimistic that sooner we will be able
to reach our targets and Bangladesh will withstand with the
developed countries in one single line.

Thank you all.

Concluding Remark by Session Chair
Dr. Ashraful Azam Khan

Professor
Department of Fisheries
University of Chittagong, Chittagong

As a session Chair, I would like to share my views regarding
today's event focusing on jellyfish. Firstly, I would like to thank the
Honorable DG sir for allowing me to be a part of this insightful
occasion. Till now five papers have been presented by the
presenters after research work and the findings enlighten us with
knowledge especially focusing on knowing the jellyfish harness the
ocean resource, reproductive biology, harness of jellyfish, jellyfish
bloom, and jellyfish toxicity.

. Now the time has come to decide the way forward research area
regarding jellyfish. I expect that BORI would come up with more research findings on jellyfish
that will assist the nation to have more ocean resources. There are many ocean resources like
jellyfish which have not been exploited and utilized yet. I believe the identification and
utilization of jellyfish will be a pronounced tool of the blue economy. Today is one of the
mournful days in our national history entitled "Jail Killing Day" and for that, I want to pay the
highest esteem to the national heroes whose vision and missions are never to be forgotten. The
way our national leaders contributed and sacrificed their lives for our beloved country, we still
owe to them. We need to work collaboratively including all the researchers, and entrepreneurs to
make our economy more sustainable.
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Key Messages/ Recommendations from the Seminar

There are some key messages from the seminar on World Jellyfish Day. These are outlined

1. We should emphasize more to know the jellyfish

2. Making people literate about jellyfish since they have a misconception about jellyfish
3. All species of jellyfish in the Bay of Bengal should be identified

4. Their occurrence, distribution pattern, and habitat need to explore

5. Continuous research on jellyfish bloom and identify the causes and mitigation measures
6. Jellyfish venom can be used in pharmaceuticals. For that extensive research needed

7. Identified jellyfish is edible and can be a great component of the blue economy

8. Advanced harvesting and post-processing of jellyfish needed

9. Need to explore the international market for jellyfish business

10. Creating awareness or literate people about jellyfish importance through electronic and
print media

11. Along with the government, different stakeholders like NGOs, entreprenerds,
researchers, and scientists should work together
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Annexure 1: Photographs of the Seminar
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Annexure 2: Photographs from Visit of Radiant Fish World
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Annexure 3: Field Observation & Data Collection
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Interviewing fishermen about jellyfish massive occurrence at Shamlapur coast
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Annexure 4: Lab Analysis of Jellyfish

Sample preparation Sample preparation
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Annexure 5: Media Coverage about Jellyfish

During jellyfish incident, before seminar

A

CaraRNEEL




i wadte wle ool wea wu (RS erw e jaege fribwid b Lol i & B oy aneep=y b o B85

i . Ddnewsg4.com
P, t..';'*:-r*'"'.“*j*_‘: T - '@B‘ =

e

e

i i
-t

e e g




qa

ekattor.ty

FHAGA (TS (STH AR (Ofer >y

o e, FEITE

ST 08 WIAE 2022 ¥5:92:59 HWHTHE: 08 WITE 2033 25208

TR (57 STATE ¥ 29 1 (@il S §' 1941 4TR (DETTE (TT0H (5T S TE (ST aes{Ta oS &
s TS (& ] Mkekiclioaor 5 : STEET %08 3T
HIEd HTE

FRrsiT e TR, (SRR W W< 9T W91 o1TS TR 477 uTEIP | AR e A $a. Tl s
T FT1 % ey TR PR T IR A TR W O A e Weh
ASTIR (o FTE) AT FAGAC T3 OF41 T, TR 74 AIE 7E AR SL ) T (@ T v
T4 (FETEA (5% (B0 4T R




TG TR, R IS 4T TS WEER G0 @ T8 ey o e T

TR A1 TR TR T T, (PUPIAT S0 WO 4TS e RITRrTe W G e A




ST T AR TR AT (RTT (O W ARG G (S TR 7 WSS WS T
TS| TS SR T I 0 M

SR 31T (507 0 (B0 T 73908 SRR 7 TR TPBDE0e e

R BT, (R e 43 e o it weres winm o wfeee

UL el




T

WU T e

TR (TS SR (ST QTATE (e 2]

o : vb FFEE 3033

TG () aifefefan) ofbn aw TenE e WRTE (S aTE @
ST FEH (AF0eq TG omarsa A ew o wfer fefom wry sy e grere
S{TH G| T (SR AR A 974 i (o weee O reres are
mwwwm:mﬁmﬁsmammﬁmﬁmam#ﬁﬁnww
&5

Torwm o T wfad] o W e, 9% amfer Wy @3 wemfe WD
greifen & werafb e erfen cafafe wm wm) e Tg 757 SwanEm
T LT AABHEID TR TATE 307 el Meanfiramwa Simares @2 S 1% e
HEIH 59 e, tHeres Wrkaw IR FTF 57 gTew @ g 7o o orre 4w
{giEEl




IHEE, 12:08 AM T gl Yo (P, W AT I (TR | News Bangla 24

News
Bangla24.com

WTET ¢ bl IR, 2033 Mo

TS UFE Yo Efafe, o «ft o @y
o

f:'i' s W, et

FETET Fewy BEfETy T cuiniy, 6T flwanen

caffarer e v ST frenieT wreeew wde T oF o Ty o
forg aneemoeTore S AT ffen trerer aftrs oo TR v Ty ew T

T oY S S oW RO YT TEN oF WU WA WS, W IR FETE
YETE A AT WO R T W @

T8 Yo (0¥ ¢ W wm FErElery sufve, wrgeEE WR oTEE RS YU SIS e o
o {

g v NewEDBNQLAZ A commomaiprrtnewy/l TETSE 143

=



NHEZE 12:08 AM e gl g ooifiem, oy o o (97 | Mews Bangia 24
#oieE W v Frmfers s e 3 wor fivrres wihome, TS otnE (o e W E Treren
A W SE I (s

AHAT BT S FTEAGNNY AGH SAeE wovE 2-8vs T Fre ofter T T a o sl
T fefas o wig fve ) o el g O @ T, W 0TS T WTETT 5T TR endeTeTE
= fofs =02 % v vy T, o oy effire e T e ormeTE) W R CReTE SRR ceOm
1

woen wrerwE 93-fam o oF wim S w e oTRrEe T, TR waE A e WY s
cafinfie (T WS G cTeR B g (TR ofee Sfne® AT OTE w) ww ererel efien
ST e oo wrer At w7 s Fager wpmeg =k et oy

cefeforr 42% o Tae o e 2 oo SR YETE wew ot wiEw TEETe

ammmwmmmmumaMMMmumﬂwmﬁnm
R g )

e wferaen AEDREET G wirs cifw Frnfie sowwe afem Brete Swefmee oo, aToee
BRI AR, “ATS e drme, Wen wow caewe (RE iR ot am oiee el sers e A
& B (REORE (O LANUE 5O 40N L7 WS WY FI CRUS STTE W) W0 A0w an wi whe T aa
farperer Tman® W T

TEE R Ty wu-cef geww femm ol am, wrdiy e v (Ty o e TR
T W G g6 T e A o TReEE B e 47 = wy Pemen e u W o
CFETHE (R LTRTEE AT WHoT aE yy Wl

Plipes. /. Mepe RN QL2 4. Comhome prininews TATSE

T



TIHAZE, 12.06 Al T s T (G, o 4 I (W7 | Mews Bangla 24

e ot I 9w e o T e, Fre ol T TR W a weTE cee il T
T ForEd anRT G e e o we cefEiiee wn wrs a9 e wiTeE ik W
T S0 (R DU W O STesT MiEaere iy i wee, o Wil cuiiiregren o tered
CUTH O

s e won el o g A, af W By AT wRems T wew e
IR sders Rl e o e

4T 2 weE e fafen e wmm el wee o onee aE e e o T
farma

s (Al w A G wrers, anf foee i o el W Ao T
AR ST

T WCE, e Wil Fres ww W AeS e i T e e e g Roew 5w
=firn o o

T freanfaren sern s, 3 @ effer wfiee o s s w, v g T
m‘ﬂﬁﬁﬂﬁmmuﬁﬂﬁ#ﬁtﬂﬂmhﬁmuﬂmm“mﬂﬂﬁﬁmmh
e orifg wes) = BT g U iy o

< T TN AR W TR T (N SEE S el SSTEE e SeTEe WAy g
e cfeon e

IR, TR (T TF W LT (NOF CPNR (R TR (BT GO Wi T R e wibte wem woE
G SSSTH “fTg 2T ARAE w7 ) o T ATy wewrE W aor g 4 A e e
=1 orgrm =l cefefern fefim cios «rem we Tomm

AT TR WS (ReTIS @ W T wY weren el % cofefietan e
FUAAIE € TP WU (e A weee fanDt e e 0% cofefir foarn semen s

(Friot]

Forilly areviiors; s e wTam
TR T cuts e ST T
riirrmedit et dylt e wrere s : e o o

S, cwmribe st o, WR-3a0h
+rlr obboddiir a8, Hrirod ¢doddary
Hrirod ¢eoddyrds
news@newshanglald.com

CRivermon Erafrer whay

[P e, glads s i 1Te758




AL, 12:08 AME TETE W WS WA 0 SR | Mews Bangla 24

News
Bangla24.com

IR 1 b U, 1033 Meiko

TYE TR T =2 @ @t

R SE o TEE) W wE aie oe fnl =fe s w o, wEE aefeTn w3l su
TETE (O (ATNTE 5RO U W

T 9% e e, ni ank el ds foeew ow aer e efreee wwe am
B uE o7 feume -2k wia wnE e Seree T Tee

T i e wred aw el o e s TR el @ menfer wfef e ww e
e qpm e (adeter comn) R S o, e wfara W S FE 0T weTE o

b orfw s frrres v o, o s, sy T 3fEw o w wre T a Sl B T
T, W STARY S AT T o Y AgE 5

4 #femres e wTeE T HETae # 7 dresET Dot a® woedt e s
T oon B9 B o= i faw oS gewm =om o

hiips Awven REWEDANGLAL S comTomaprninews 205588

104



AR, 12:04 AM YT W W U (0 (@ | News Bangla 24

Fasaan wimn orrm swfre o Fas e sle FedmeTo g e e @
Frames) WP corefen fouma-an wow coffirres o ofor foumar o1 smmes ) s
S ooranes, f oo teflive we e cenfv g Wi s e

s = e, e YRt e we Wy wfes feme a1 fovw fre e
o Frere w1 Sewtr Setmien afvme oo e g7 e TRGTE cefe wwm
o g e e affEem oo wu e e o

TRy cefHfar W mefE w el e o oy wnder mew oE) AT W, astE
i enfere s wae g T (R GROHT e Meanfsy am Mesnfs.y fow i
efefofs dm comeres smrwe aotm Tl el o wdinore wee e oS i e
T | W B wenlEn el fTama crarer waw e e

» e WP DRTE 4IRS §E i, vy off wwr

& W G 4T e Tene mte o sefers af Twow o e s o o
AEEARTE|

MARIE (79 FF FRALA AN0ET [ O W TN, TR WOIY MeT oM 4€Ne WEE I
feifeer ceafere e clermeten ST T faranE o wersE w fage T

Forkilly wrrres: e Y e
TR i can W ST ST
FrerrrReite et diyl sfew wrwre sis ; e TR W

vt/ cowmihe Fwr wre, Wy a0
+rlr ool IraE, Hrirod ddodeaby
+rbrod dtoddirs
news@newsbanglal4.com

CfewneT Sraftorn s




—oNEWS | ‘I

(https:/iwww.banglanews24.com)

(SIETRFCAR 127 e SdRfere Sfvt a4ea

B TEANTET | ISR A B, = | WeEs: 1004 T5, 75YE ©, 3033

FANTE: T (3747 (SR GO i s 2 ; w7, BB, €Y 6
fimmmﬁmﬁgamﬁnmﬁh:mmﬁ%mmwﬁuwﬁwmm
m-memmmmm|

TEEam (o wrewm) fry cafffie st Bwmner Somme saremy aenom eemTEe o BnFeREne
(Rewmra®) Tomme saiers g% Sdifes cifimme el am Tws o)

T S, 4% A T wIm A R o ot feadie 1o, ofedves o 2 e

eronfEs cofefir =g TN so/sk e ool <rewt | W ST AT ST O
cofrfies araTm Temm

AT 7 A FAFOBEDR il wt afebrba wefismrs (sfefie #f7) © waafm® %% wegw
mmmmmmamuﬁﬁﬁmﬂmmmm
BTN SEE . AT

Frrs wfefim 2wy o e firfie o B=FOBE0T (Rawsrs) afm frnfis wire Semme
MWWME,WmeﬂmmaWﬁmnemm
SICHAIRAG TP T, ON. TS R

mﬁﬂmmﬁﬂﬁﬂﬁmﬁﬁuﬁm.ﬂmam.miumwmmmmﬂmaﬁn
WA 47 53

T



STER S, WG W YT e #ianE o e fere E A W G g,
SRS W Ry A . asta i, (i Refem wre Gemmie oo gem
(e wE! v, W wEum, oneas AR e Ry fragsts e i et el 6
@Ifia e werdt o, o 2

AR TS S STEE DRSSy (SR (ST SR W R 90 [R'T o e 2t e
ST YR I T

ST 911, 41 G718 W (1Y AT QUMoIeIce) el ' 17 3 0T Bt T W01 4 Rl
(EET CHPIIRIT TG TG (FITFT SR, 0 TR TR oo e & @1 o R g e
7 (R LT 7T 1 R (S ORI TR, R O | RS T (R ReTE SIS S
3 SIS (U @ TIPS S8 FTEE LTR0SE WA (40 AR AE0h ATF TG

SBTA TR @R marEa R, e, werdid, Rt ¢ e Sefis

AR SRS WRe TP, FTH 18 1S CRrfeirie Sovm W = | e orerw of 2w W ofefee
ST AR T AR Pl AR (ATE 0T (el IMFIE &6 W18 | 4TS YR W,
Berafe Ao 5T g Tew g @ e

JF T 200¢ T9%1, TEH 09, 2033
(RIS

TS | e TEgd
(HR: +bro 3 BS L3k, +bro A B oy WEF. W sbvo abd 13 eyey R T MRIE: +bbo 393 5o bbby, +bo 392
04 bl TITH. +bbro 3 W 2084
I news@banglanews24.com (mailto:news@banglanews24.com) e ITREM: editor@banglanews24.com
(maiito:edilor@banglanews24.com)

Marketing Department: +880 961 212 3131 Extension: 3039 E-mail: marketing@banglanews24.com
{mailto:marketing@banglanews24.com)
=faB © 2006-2022 banglanews24.com | 3% 15-errS fifem o (ReBaufinam) ofm




AT iaser

iz g w2

TR T siifere 2o Ry cwferfapet
foror

THEATETS Sy
o8 FOETT 1024, dorad

cafefare

SratEmT el a1 wiy ofewmrn orfr Swmess o Bergrem wm coffeece | wm ¥50F @
e ot e I TwEETE aren) wrE A 2T TR (AN ST MAeE a
e G Wrexr 7w =1 W 93 @me sfi=fes 777 &8 s fvan fen ome coferfe umy
T w3t o34 tefare Tews 3w SmEe G wWdtafee afere 4% afefre FE AMS
AT WF (R oY GrTEE METT emAEe B =RfEne (Rewww®) S ==

Feifead (o Freww) Ferht a1 SpeTETE 14 frn eraEg e T T ey gl
fears)




e wfon wrg woare ‘cafifirs wif, @3 Tafes Fomrs e 7 Fifs vl st
iecicdl

AT FYE AT IR DeL0T TyUinEE (Sfefae #he) ¢ mEREA AHT wmw @
R T, IEefean © areva Femm gfewbs Giftre ow sy €2 smdees oifmme
o S e oy wrenaw slam Refwms frefaa Sqemme e Sqere ©. o,
e -Be-a T T Frew wief v vfeE feifes ST e §, SPRTER Wiew O,
srates ImraET fEafanmerre ereEy €, uF gEe 9 A e o amEe T
TEEH @ IR G T AT WEE S SarEm quEe fpafee G 30
(Rawuraz) cifm feafoe wis Gemmele dure oum el e o, g 7o,
AR =S et e fra2sfe = sfve el Gy, e G ¢ oaf
Frfemrinas emma’s sqams SIS o0ewe B, 9T G ETEET, (@1 tam e e
o, ferger €2

FEEE AR G, GTabre e e, SRR o T, @ ey .
S AT ST % =

ACHHATNE ST (S0 o] *iem 77




i S, TR orme St ¥ enfifba RS I AW ¢o @ 4 ) W €
mﬁﬂaﬂﬁwwemmmammﬁmﬁﬂmwmmnm
AN (o 4 W7E TS CRwT W AR T ara afegE T AR TE A e
FE amwﬁmﬁmmﬂmaﬁmaﬂmm.mﬁmﬁmm
‘mwmmm.mmmmmmmwmma
ﬁﬁaﬁmmmmﬂﬁ'm‘mm{wmmmmumﬁmwmﬂﬁ
mmumwwmmwwwmmmmmmmqm

mmwmwmwmﬁmmﬁMﬁ,mﬂmﬁmﬁﬁmm.
mmmmaﬁmﬁqﬁmwmmﬁﬁmmmﬂam
o @ TR S TWETE SR FER IS AT FH | A 4% YETE /@D A T
ww,mﬁﬁ.mmmm,mmﬁmmmmmmw
W.Wmmmﬂﬁ@ﬁﬁmmﬂananmm@wmﬂ
srou g W (e @D T Afed SREAR T A0S AT T

mawmmmmmmwmmm. ‘ferdive 9 Yo
mmﬁﬁmﬁﬁmmmﬁmﬁwﬁmwﬁfﬂwmmmm
mﬁmmwﬁﬂﬂmmwmmqmmﬁammﬁmﬂ
RIS teRrTe (™ WAWE TR TWe Tel wferEEs wael TAE| WA
mmmamwmmqﬁmmmmmmmm
meﬁmmﬁﬁmmwm#mGMIW,wwmﬁw
wrst et forg sy afb 3 o 4R e e

Fofey @I, WO A WSS FTITS FLAEI a% e fld e e @, B,
1€ Frare) @@ et e fca 2 = T (R FS) A (T I T FATES TP 4
maw.mmamﬂﬁmmuimmmmmmmmﬁﬁwmﬁmm
qmmmmwamwﬁmwmm,qﬁmmmﬁmm

SR e et =
jamaa)

=



s ;mmmmwmm

_ _m _mhw ¢ B m.ﬁ
& mmwmeﬁ m«ﬁmm Mmm memmmmmww
wmah : _Lw CERECETER ¢
: m n m ﬁh mﬂm _Ww
mmm*.ﬁmMmmm meMwmmmwmﬁmwhmm! uu

¢ HhiE
i r::u:wW%mmmﬁ

"SRFEf FEPEREERESER
¥ %wa&z:wm

e

P TR N0, R T e A R © W O | W A,

T A LT T
w1 a1 o, T TR T VT 0 o T O (e b e )

T
e i
it o ) T,

R oo Y G, v ol e
e

TR, W] WA A N o W W
w7, AR R N T T
mmﬂﬁvﬁhﬁl TN EN ¢ N T e e

o,
e

£

fifig wEmcs a0u6 0 NIB o S, R
@ u famh wR e

wwE 4% iy el ok
e it wmeed ol

o 5= S T
o =, €7 to B TR

SEEEEEEEEESEERF
ik wmmwmmmmﬂqmmm,m

mmwwunqm SN | WA, W O (R
W TR T TR e o tem M weTe o
el wanG fme Ba wweE ) A S am e e B

o et

TR

pE




)| IO Gk AL W |
o) (=i Wt sie

rE T o8 T 1033 | ST TR o8 TEYE 1533

.=°5=':’="F?'.?E

e grifeare foy cawlor e sfeaer @ wews Fgend =il Tmmer =01 o) = e S9md =
fora=lt oifre 508 @ Tors = TR aETEE gemantes e AR (Reses®) et oz
=T goo Tl T58 =y cares ofdTs (afmiiom o) W oo WfFT oF =0 e el o =
T uiEe 2 oues Teasioe Swafa, w1l o fafEs #7 orF 3038 7 ovT TS e wiifere 5o = me
sl e T EEEaTR wee (a oAl el o e o O% ol o st Bew o
fiies wftwrm =% 3 7S 4% o =W cEfafe e = a3 o 7 anslr ois s o T
TS (TR e e wrn A

carrer fog fog sremie Snffom v farye o ey ey TFTeT wrFm wee I B0TE B, o e i
T = fg wnenw ofF 7 guw 4rw o fEEte wre, e e W o w2t At wiew 5
oTEeTE A cafnfer vafs = tafee o@ od oy @ wE efEfee @EmETw T e taelee
Ty, agules o fagers s s awliie

wrifes Fmnt an Reweaiom sgeiosme 7%y wEgw @ T 20, e e Som aerrse
sl amrgef S o o, £ Tiws woeTre el @ T o

i



I A

GG : 0 ATeWd, 2022 03032

3y coferfse=r st wme;

G I iy cofafEs Mas) afSgs «© roaa Ryt F=E Swarem o
=T BT AR 992 2wy FEwRit AifEs =5e) 49 BT WS SEIEE
LT SIS w6 BRFEEE (Feowmen®) FMeam® gl wredhfes
CATE=TCES TS ] SIS

MH oo RFM I57 WS (A= “fEAATS (fFfFErE A e 6re Wiy a2
21t ST RIS e o9 =01 IHe TUN s Aasen Be oS, o =@
=4 s 33 IS 2058 FF s TSt FafEs «nfers =@ s

HEES (e TN IHEEE Ty Y (o Tast o 5 =) e a2
G (T2 2Tt Bad (TenEe it Sfeas= &% o0d| iYfae 9% o=
Y (G e W O3 WS J¥1 JUNiE IS SN ARSI O0Ed
(o | i B o B 1 1 B B

cofFfrTa (g g aronf® = ot FrgT 1 (g WTte T ATaTa o=y

=4 Srarz | R, Trers @ @ e (@ g Ty 48 y= o vkE Feine

RTACS | S, TEeTH a9z 58 7H ATy o79% arAg wisH =W MES AfSIg

cofEfEes Aeafy (7 tamafre Tm wWds A% g w (T (SEToa

%ﬁmmm egufrg g9: fAwregs s Wﬂlﬁmﬁ
=

AT At 3 Rewaenicags Tm=Eoes SHv WEyH (& TEwE 0,
(oA SrEa fAtea umrTeE gt eFwe Sfiw o= =1, a6 e

SRS (G & o 25|
-



-~ ABangladesh Post

*MM’H&"MM m

Im’ I seminar on Warld Jefbﬁfk Day held at Cox s Bazar

Cox's Bazar Correspondent

A lot of jellyfish are found in the Bay
of Bengal. Jellyfish have great food
value and Jul]yﬁsh are of economic
importance in the phm'nmcal and
cosmetics industries. It is possible to
earmn foreign exchange by extracting

jcﬂyﬂahmnmmauynndmporﬁngit.

titled "Know Jellyfish, Utilize This
Marine Resource’ on Thursday
m-ummg. This international seminar
is organized by Bangladesh Ocean
Research Institute.

Director General (Additional
Sucu-tary} and Gmnogmpher Syed

Belal Haider was the chief
guest on ﬂ]ﬂ occasion,

Chittagong University Fisheries
Faculty Chairman Professor Dr. Md.
Rashed-un-MNabi.

Special guests were Dr. Shafigur
Rahman, Chief Scientific Officer of

Marine Fisheries and Technology
Station of Bangladesh Fisheries
Research Institute (BFRI), Professor
Ashraful Azam Khan of Chabir
Fisheries Faculty, Associate Professor
aof Faculty of Noakhali
Science and Technology University
Dr. M. Gelam Mustafa. Besides,
Professor Dr. S. Annamalai
University of India. Bragadeswaran
and Amita Kumari Chowdhury, Phd
scholar of Lovely Professional
University of Punjab and others
participated in the discussion in the
Jellyfish is not a fish despite its name.
Jellyfish have existed in the world's
oceans for dbout 5 billion years. A
lot of jellyfish are found in the sea
coast and deep sea of Bangladesh.
The seminar discussed bi toxins
and human welfare, jellyfish bloom
conservation and prospects and chal-
lenges.
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Annexure 6: Media Coverage During 2" Jellyfish Bloom
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Annexure 7: Invitation Card & Banner

Sayeed Mahmood Belal Haider

Director General (Additional Secretary)
Bangladesh Oceanographic Research Institute (BORI)
Cordially invite you to the

Hybrid Seminar on
“Know the Jellyfish, Harness the Ocean Resource”

to Celebrate

World Jellyfish Day 2022

on Thursday, 03 November, 2022 from 09.00 am to 05.00 pm (BST)

Chief Guest
Dr. Md. Rashed-Un-Nabi

Professor & Chairman, Department of Fisheries
University of Chittagong

Venue: Seminar Room, Institute Building, BORI
Zoom Meeting ID : 720 407 7075 (No Password Required)

RSVP: +880-1716-910016, Phone: +88 02-9614678; E-mail: dg@bori.gov.bd; Web: www.bori.gov.bd
PROGRAMME

Thursday, 03 November, 2022 from 09.00 am to 05.00 pm (BST)

Inaugural Session Technical Session

Session Chair :  Mr. Sayeed Mahmood Belal Haider Session Chair :  Dr. Ashraful Azam Khan
Director General (Additional Secretary) Professor, Department of Fisheries
Bangladesh Oceanographic Research Institute University of Chittagong.

ot BereTe 11.00-11.30 :  Keynote Speech: Know the Jellyfish, Harness the Ocean Resource

09.50-09.55 :  Recitation from the Holly Quran Mr. Sayeed Mahmood Belal Haider
Director General (Additional Secretary)

Mr. Mohammad Mozammel Hossain Khan .
Bangladesh Oceanographic Research Institute, Cox's Bazar.

Scientific Officer
Geological Oceanography Division 11.30-11.35: Discussion on Keynote Speech

Mr. Abu Sayeed Muhammad Sharif

Senior Scientific Officer, Biological Oceanography Division
Bangladesh Oceanographic Research Institute, Cox's Bazar.

Bangladesh Oceanographic Research Institute
Cox's Bazar.

09.55-10.00 : Recitation from the Holly Gita 11.35-11.40+  Discussion on Keynofe Speech
Mr. Showmitra Chowdhury Mr. Md. Abul Kashem
Scientific Officer Principal Scientific Officer, Biological Oceanography Division
Biological Oceanography Division Bangladesh Oceanographic Research Institute, Cox's Bazar.
Bangladesh Oceanographic Research Insjinge 11.40-12.00 :  Jellyfish Toxin and Human Health Welfare
Cox's Bazar. Professor Dr. S. Bragadeeswaran

Deputy Director-DRD, Centre of Advance Study in Marine Biology
Annamalai University, Tamil Nadu, India.

12.00-12.20 :  Jellyfish Bloom in the Cox's Bazar Coast: Factor Identification
and Minimization Approaches
Mr. Md. Simul Bhuyan
Scientific Officer, Biological Oceanography Division
Bangladesh Oceanographic Research Institute, Cox's Bazar.

10.00-10.10 : Welcome Address.
Mr. Md. Hashibul Islam
Principal Scientific Officer
Chemical Oceanography Division
Bangladesh Oceanographic Research Institute
Cox's Bazar.

10.10-10.20 : Speech by the Special Guest 12.20-12.40 :  Harmful Consequences of Jellyfish Swarming
Dr. M. Golam Mustafa Ms. Amita Kumari Choudhury
Associate Professor PhD Scholar, Department of Zoology
Department of Oceanography School of Bioengineering and Biosciences,

Lovely Professional University, Punjab-144411, Indic.
12.40-1.00:  Conservation of Jellyfish: Prospects and Challenges
Bangladesh Perspective.
Dr. Shafiqur Rahman

Noakhali Science & Technology University.

10.20-10.35 : Speech by the Chief Guest
Dr. Md. Rashed-Un-Nabi

Professor & Chairman Principal Scientific Officer & Station Chief
Department of Fisheries Marine Fisheries & Technology Station, BFRI, Cox's Bazar.
Uiy o @iy 01.00-01.25 : Open Discussion
10.35-10.40 : Concluding Remarks by the Chair 01.25-01.35 : Concluding Remarks by the Chair
01.35-03.00 : Prayer & Lunch
10.40-11.00 : Refreshment 03.00-05.00 : Observing Live Jellyfish at Radiant Fish World, Cox's Bazar.
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s

InaugualfSession

Chief Guest : Dr. Md. Rashed-Un-Nabi

Professor & Chairman, Department of Fisheries,
University of Chittagong.

Special Guest : Dr. M. Golam Mustafa
Associate Professor, Department of Oceanography,
Noakhali Science & Technology University.

Session Chair  : Mr. Sayeed Mahmood Belal Haider
Director General (Additional Secretary),
Bangladesh Oceanographic Research Institute, Cox’s Bazar.
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Ministry of Science and Technology
Government of the People's Republic of Bangladesh
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Keynote Speaker : Mr. Sayeed Mahmood Belal Haider
Director General (Additional Secretary), Bangladesh Oceanographic Research Institute, Cox’s Bazar.

Special Speakers: Professor Dr. S. Bragadeeswaran
Deputy Director-DRD, Centre of Advance Study in Marine Biology, Annamalai University, Tamil Nadu, India.

Mr. Md. Simul Bhuyan
Scientific Officer, Biological Oceanography Division, Bangladesh Oceanographic Research Institute, Cox's Bazar.
Ms. Amita Kumari Choudhury

PhD Scholar, Department of Zoology, School of Bioengineering and Biosciences, Lovely Professional University, Punjab-144411, India.

Dr. Shafiqur Rahman !
Principal Scientific Officer & Station Chief, Marine Fisheries & Technology Station, BFRI, Cox's Bazar. F 4

Session Chair  : Dr. Ashraful Azam Khan ; 3

Professor, Department of Fisheries, University of Chittagong.
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Contact Address

Bangladesh Oceanographic Research Institute

Cox's Bazar-4730, Bangladesh.
www.bori.gov.bd






