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Blue Carbon Stock Assessment in the Moheshkhali
Channel and the Naf River Estuary

of Bangladesh
Muhammad Shahinur Rahman Md. Zakaria
Scientific Officer Senior Scientific Officer
Physical and Space Oceanography Geological Oceanography
Abstract

Blue carbon refers the carbon which related to the oceanic biosphere
through coastal and marine ecosystem where Mangroves, salt marsh
and seagrass meadows are the main three key ecosystems. Due to
their high carbon capturing potentiality, these are considered as a
Nature base solution against climate change. The southeastern
coastal part of Bangladesh has considerable blue carbon ecosystem
especially Moheshkhali, Naf River estuary and rejukhal estuary with
less available data. In this study, we consider the above ground
biomass (AGB), Below ground Biomass (BGB) and soil carbon pool
for calculation total ecosystem carbon in this region. The present
study reveals that the region contains considerable volume of blue
carbon. The highest ecosystem Carbon value has found in
Moheshkhali. The upper part of the Naf River estuary contains high
ecosystem carbon with large spatial variability. The northern part of
Reju khal estuary has lowest ecosystem carbon because this
vegetation coverage is very young. Among the different zones of
the study area has different amount of carbon stock because of
vegetation age, soil characteristics, and biometric peculiarities.
Various anthropogenic pressure (shrimp culture, salt cultivation, fuel
wood collection, crab collection, land development etc.) activated
for increasingly jeopardized these valuable coastal resources. It is
required to be preserved and managed this area in sustainable
manner to retain along with the increase in carbon storage. This
study provides a baseline data for spatial extent and carbon storage
in the southeastern part of Bangladesh and helpful for monitoring
these ecosystems status in future.

Keywords: Blue carbon, AGB, BGB, Carbon pool, Anthropogenic
pressure

4



ARG I5 8 [ afemn

[T @Y
RElfaE s
ST YR RIS TGy

AR

Tex JASPMIE Mo G o8 QMY AfFiE anfie Sqer @32
ToPAT BT WG| (STO-IEEART RO R gie @2
AfFarforR Boiw fS3 03 @32 AN (SHE-SI6T, ST 519, @Ites
4R Toge o F@ @l AXHR ob B (o*im HibfE (CTD) T (Ta=
1), a3y, e, IR0, Bfoun, +f2 Toyfm (Cameim oft v= T2
WD, ¢ FGH OISl U3 MU o) Toffe AR I QA E | T
obB CHHER T doft CBHE SHIfA TR sfewr (oitg «32 wRfHE 3 B
o QAR AT TSl e @R 9P 7R Afare sqre
AGTT (ITR, N AGAGF @2 AT TAPNRL (AP St FEHGE
ARSET g2 (@A YR ST 3¢ FHIRT @1 werSig Sagay #if
oIl ffE sitew ¢tz @RI TS 2¢ B I Ay A
SRSy J GIhT ooy I T @ AR HIEER 2] IR
AT AT TSI CCTR APTGCE FH M oo YR 51 (57T ~0.058
Nm=®) @3 % @6 @6 o 9117 -6 wm™ S8 (TR @2 Ar==iferg
AR 3% <ol 74T (5 S 2T 518 (R ~-%00 wm™ | FeFCE
(2T (IR (T, 92 TG 191 212 A TEefees SAfa G ¢+ erosiae
IR (T ¢.-A0R TG T 79 (AT M O 2T O SIFosy
~2.085°C) T | TRNESl 92 ST R e @ ¢332 AifvF
AT IAece RO @1 SAifg Fane a¥fone e siear
ORI -50%, @A FRASOl SO % Ml A TS qJ(RS FAICH
SR AOR RfOMS 2| I GAFR O T2 Jofter @32
YA 2T MARES! (or/ B) GF T SO A 2.903 |

CETAAINT

St



Distribution Mechanism of Physicochemical
Parameters in Moheshkhali Estuary
Northern Bay of Bengal

Rupak Loodh
Scientific Officer
Physical and Space Oceanography

Abstract

Northern Bay of Bengal experience very prominent thermal
inversion and coastal stratification during the winter season.
Distribution pattern of physicochemical mainly depends on these
process as well as tide, wind stress, current pattern. 38 stations CTD
sample (vertically profile), pH, DO, Turbidity, TDS, Nutrients etc.
(vertically 3 layers: surface, Sm depth and bottom) was collected,
among them 10 stations with stratification and 28 stations are well
mixed. Stratified layer found south of the study area, 18 km west
from the Patuatek and Samlapur shoreline (where depth is higher
than 25 meters). Sallow coastal water observed well mixed where
depth is less than 25 meters. Influence of Bakhkhali river,
Moheshkhali channel are prominent on turbidity. During the
sampling periods, low or negligible wind stress (mean ~0.014 Nm),
average total net heat flux -76 wm™ over the month of December
and maximum net heat loss found ~ -200 wm™ just before the
sampling period. Result found that this net heat loss is the main
cause of surface mixing and low temperature of water (temperature
variation ~2.041°C surface to bottom at average 5.8732 days).
Salinity compensates this temperature effect and makes the water
column density stable. Temperature contributes -80% unstable of
density column, where salinity contributes 138% to compensate the
temperature effect on density column make stable. Average ratio
thermal expansion coefficient and haline expansion constraint (o/f3)
is 2.31 over the study area.

Keywords: Stratification, CTD data, Physico-chemical parameter,
Cox's Bazar, Northern Bay of Bengal
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Determination of Sedimentological & Mineralogical
Distribution to Delineate Sedimentary Process
of the Nearshore Area of Maheshkhali
Kutubdia, Bangladesh

Md. Zakaria
Senior Scientific Officer
Geological Oceanography

Abstract

This study deals with the determination of the distribution of
sedimentological characteristics and heavy minerals in the nearshore
area of Maheshkhali-Kutubdia in the eastern coastal area of
Bangladesh. The study area lies in the complex as well as diverse
geological and hydrodynamic conditions. The study area mainly
consists of very fine sand sediment with some fine sand and coarse
silt. Different grain-size parameters have been studied to delineate
the sediment distribution in the study area. Grain-size parameters
such as mean size, sorting, skewness, kurtosis, histogram,
cumulative curve, and provability curve, along with bivariate plots
of each parameter, were performed in the study to delineate
sediment depositional systems and the source of the sediment. A
linear discrimination function (LDF) and a multigroup
discrimination function (MDF) have been applied to differentiate
sedimentary sub-environments. From the analysis, it is observed that
the depositional system of the study arca belongs to a shallow
marine with turbidity current deposit. The concentration of heavy
minerals is very high in the study area. The majority of samples
from the study area have heavy mineral concentrations between 6
and 8%, with >12% being the highest figure ever recorded. Also, the
Passega C-M plot shows that the sediments deposited are turbid in
nature.

Keywords: Kutubdia, Maheshkhali, Sediment Texture, Depositional
Process, Heavy Mineral
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Influence of Physico-Chemical Parameters on Abundance &
Distribution of Phytoplankton Composition along the
Coastal Waters of Cox’s Bazar, Bangladesh

Md. Tarikul Islam
Senior Scientific Officer
Chemical Oceaography

Abstract

Physico-chemical parameters play a vital role in figuring out the
abundance, distribution and composition of phytoplankton in coastal
waters. This study was carried out to evaluate the co-relationship between
physicochemical parameters (e.g., temperature, water transparency, water
depth, dissolved oxygen, pH, total dissolved solids, conductivity, ammonia,
phosphate, nitrate, silicate) and phytoplankton assemblages from 8 stations
along the Coastal waters of Cox's Bazar, Bangladesh. Samples were
collected on a monthly basis from July 2021 to June 2022 from the study
area. This experiment showed the seasonal variation between physico-
chemical parameters and phytoplankton diversity, community structure and
abundance. The average seasonal variations of physico-chemical properties
among the stations were salinity (27.09+2.27 PSU); water temperature
(27.22+0.40°C); DO (4.88+0.15 mg/1); TDS (22.33+1.93 g/l); Conductivity
(42.40+3.49 mS/cm); Water Transparency (3.09+2.02 ft.); Rainfall
(87+0.00 mm); NOs3-N (0.38+0.07 mg/l); NO2-N (0.08+0.01 mg/l) PO4-P
(0.07+0.01 mg/l); SiO; (0.06+£0.01 mg/l) respectively. A total of 117
phytoplankton species were identified, belonging to 5 different classes,
Coscinodiscophyceae (65%), Bacillariophyceae (17%), Fragilariophyceae
(8%), Dinophyceae (8%) and Cyanophyceae (2%) respectively. Throughout
the study period, the occurrence of most dominant species was observed
from class Coscinodiscophyceae and Bacillariophyceae. From all groups,
diatoms have been the maximum considerable at each station and blue
green algae were the least considerable. During statistical evaluation on
phytoplankton species, the Shannon & Wiener diversity index became
discovered to be higher throughout postmonsoon and lower during
monsoon season. Karl Pearson's coefficient of correlation calculated
between physicochemical parameters and density of phytoplankton
revealed that as sediment load increases within the study area, the
expansion of phytoplankton decreases. The Canonical Correspondence
Analysis (CCA) became used, to seek out the seasonal relationship between
phytoplankton and physicochemical properties. Consequently, the executed
CCA comes about uncovered that temperature, salinity, silicate, DO and
phosphate have a better impact on phytoplankton wealth.

Keywords: Physico-chemical parameters, Phytoplankton, Abundance,
Diversity, Correlation, Shannon & Wiener diversity index, Canonical
Correspondence Analysis (CCA)
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Explore Agarophyte and Carragenophyte to
Optimization Phycocolloids and Continuation
of Taxonomic Baseline Study

Abu Sayeed Muhammad Sharif
Senior Scientific Officer
Biological Oceanography

Abstract

Seaweed has been part of the common diet of many South East Asian
countries since ancient times. While the discovery of hydrocolloids,
exclusively agar and carrageenan, added new dimensions to a wide range of
industrial sectors because of their unique gelling, thickening, and stabilising
properties in aqueous solutions. Primarily, the commercial agar is extracted
from the Gracilaria, Gracilariopsis, Gelidium, on the other hand,
carrageenans from Eucheuma, Kappaphycus, Gigartina, Chondrus, and
Hypnea in different parts of the world. In Bangladesh, Saint Martin's Island
is the hotspot for diverse natural seaweed growth from
November/December to April/May. But still, the phycocolloid seaweeds
are unexplored in Bangladesh. In this investigation, the targeted potential
agarophyte and carragenophyte samples were collected from natural
habitats and pre-set seaweed attaching materials (rope, and net) from the
low intertidal and Subtidal zones of different locations. The occurrence and
distribution of the phycocolloids were not similar around the island. The
Agar and carrageenan were extracted from the processed samples at the
Bangladesh Oceanographic Research Institute (BORI) laboratory to explore
commercial seaweeds for sustainable blue economy development
extension. The maximum agar yields from the dry biomass were
Gracilariopsis ~ lemaneiformis ~ 24.51+0.33%,  Gracilaria  gracilis
36.26+0.89%, Gracilaria canaliculated 22.45+0.24%, Gracilaria blodgettii
29.03+0.22%, and Gracilaria textorii 51.43+0.26%. While the carrageenan
yields from the dry biomass from Hypnea cervicornis was 40.28+0.43%,
Hypnea valentia 48.2+0.31%, Chondrus crispus 51.31+0.22%, Halymenia
floresii 31.20+0.18%, and Halymenia Dilatata 25.17+0.85%. During the
expedition from January to March/April, the physicochemical parameters
were recorded for each sampling site to understand the environmental
requirements contributing to future seaweed cultivation site selection. The
recorded seawater parameters ranged for temperature 21-28.9°C, salinity
29.3-35.2%0, pH 6.5-8.6, DO 5.1-6.9 mg/L, FNU 3.7-12.4, Phosphate
phosphorus (POs-P) 0.0-2.7mg/L, Nitrate-nitrogen (NO3-N) 0.0-2.4mg/L,
Nitrite-nitrogen (NO-N) 0.0-4.5mg/L, Silicate (SiOs) 0.0-3.0mg/L, and
Ammonia (NH3) 0.6-11.0mg/L; while the bottom sediment temperature and
pH were 20.2-29.2 and 5.7-7.8 respectively around the island during the
period.

Keywords: Seaweed, Agarophyte, Carragenophyte, Phycocolloids, Taxonomy
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Status of Oil-Grease and Btex in the South Eastern
Coastal Water of Bangladesh

Abu Sharif Md. Mahbub-E-Kibria
Senior Scientific Officer
Environmental Oceanography & Climate

Abstract

The Eastern Coastal Zone extends from Teknaf upazila to
Mirsarai upazila along the estuary of the Feni River and it is the
most stable part of Bangladesh coast. This zone has become an
aggregate of many rivers and dozens of tributaries that are
considerably polluted. In recent decades, almost an average of
50% of the total oil production was transport of oil in the marine
worldwide, including south eastern coast as fishing boat activity,
shipping line and cargo activities both domestic and international.
Coastal waters are collected from selected sampling points and
analyzed in the laboratory by using the APHA 5520 B methods
applied as Liquid-Liquid, Partition-Gravimetric Method. The
average concentration of oil and grease in south eastern coastal
water and its surroundings is 0.985 ug/l or 0.985 ppb. Oil-Grease
contaminants were detected and distributed in each sampling
station with a variety of concentrations. The results indicated that
the level of oil-grease obtained in most of these waters are lower
than the threshold value for normal marine animations based on
the US EPA water quality criteria guidelines. It is necessary to
monitor and evaluate the environmental quality of this coastal
zone through analyzing seawater and sediment samples
frequently. In case of oil spills incident both from the off-shore
incidents or tanker shipping, environmental baseline data has
been provided. Strict supervision is needed for all ships and boats
across these waters, including ships docking process and oil
dumping waste.

Keyword: Oil-Grease, Southeastern Coast, Coastal waters, Oil
Pollution, Effects of oil, Bay of Bengal
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Biogeochemical Process of Cox's Bazar's Different
Estuaries (Naf, Rejukhal, Moheshkhali Channel):
Assessing its Feasibility Study for Aquaculture

Mir Kashem
Scientific Officer
Environmental Oceanography & Climate

Abstract

The Naf Estuary, Rejukhal Estuary, and Moheskhali Channel are
significant estuaries in Bangladesh's southeastern region. These
three estuaries are situated in the Cox's Bazar district in Bangladesh.
They are also connected with the Bay of Bengal. The estuaries are
economically, politically, ecologically, and environmentally very
important for the country. The Naf River is a transboundary river
that is divided the two countries e.g., Bangladesh and Myanmar. The
present study attempted to assess the biogeochemical process
especially water quality parameters for the feasibility study of the
aquaculture in two seasons e.g., end of winter (January 2021) and
summer (April 2021) during high and low tide conditions from the
three estuaries. Sample water collected from the surface layer (0 to
50 cm) at eleven locations e.g. station 01 to 05 from the
Naf Eastuary and station 06 to 08 from the Rejukhal Estuary, and
station 09 to 11 from the Moheshkhali Channel during high and low
tides was analyzed for the physical parameters (temperature, salinity,
Total Dissolved Solids (TDS), Total Suspended Solids (TSS) and
transparency) biochemical properties (pH, Dissolved Oxygen (DO)),
and ecological parameters (nitrate (NOj;), ammonia (NH3),
phosphate (PO.*), silicate (Si0,) and chlorophyll-a) of the estuaries
water. The study revealed that physical, biochemical, and ecological
parameters were influenced by seasonal changes. The Rejukhal
Estuary had the highest concentration of Chl-a during the summer,
whereas the Naf Estuary had the lowest concentration during the
winter. Aquaculture is shown to be possible in these estuaries
throughout the summer and the winter, respectively, with the water
being suitable and moderately suitable.

Keywords: Naf Estuary, Rejukhal Estuary, Moheshkhali Channel,
Water nutrients, DO and Chlorophyll-a
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Assessing the Microplastic Distribution in Water,
Sediment and Fish Species in the Coastal
Region of Cox's Bazar

Sultan Al Nahian
Scientific Officer
Environmental Oceanography & Climate

Abstract

The present study, considered as one of the pioneering
microplastics (MPs) particles (particles size < Smm) research,
measured the abundance and spatial distribution of
microplastic pollution in the coastal area of Cox's Bazar.
Surface water and bottom sediments samples were collected
from (12 bottom sediments and 12 surface water) 12 different
locations. The fish sample were collected from local fishing
boat to ensure the fish sample must be same area where
sediment and water sample were collected. The sampling was
conducted during December 2021. During the study period, a
total 293 microplastics (Bottom sediment MPs-47, Surface
water MPs-235 and Fish MPs-11) particles were recorded from
the study area. The MPs pollution levels in the surface water,
bottom sediment, and fish sample of the Cox's Bazar coastal
area decreased in the following order: surface
water>sediment>fish. Results shows that microplastics were
present ubiquitously along the study area may due to
anthropogenic activity and local marine ecosystem is in serious
threat. Present study can concern towards MPs pollution and
provide a valuable reference for a better understanding for
MPs contamination in coastal areas of Bangladesh.

Keywords: Microplastics pollution, Surface water, Bottom
sediments, Fish gut and gill track, Cox's Bazar, Bay of Bengal
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