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Abstract: Mangroves in TienYen Bay, Quang Ninh province are considetggical
mangrove ecosystems in Northérfetham. Mangroves play a significant role in carbon
storageand mangrove sediment is the largest carbon pool in this ecosydtepresent
studyaims todetermine the role of the carbon source from mangroves to provide the organic
matter in intertidaediments by thstable isotopes approadrhei**C of sediments ranged
from127.36 £ 0.28 in mangrove forestRNM) to126.28 £ 0.08 in the tidal flat with
seagraséSG1) Stable isotope mixing modeésults showed that mangrove matergak an
important source ofedimentary organic carbon (O@yoviding 64.6 + 14.9%, 38.4 +
14.9%, 39.8 + 15%, and 48.8 + 14.9% for the site RNM, SG1, SG2, and&3p&ctively
The second OC source in mangrove sedimensuspendedarticulateorganic matter
(POM). The POM in this areancludes fine mangrove materialsvhich areexchangd with
coastal waterthroughthetidal dynamics The presentesults suggested thaangrovesre
importantin accumulatingrganic carbon and fifigrained sediments in tfiden Yen Bay
contributing important values to climate change mitigation and maintaining biodiviersity
this area
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1. Introduction

Mangrove forests play amportant role in preventing climate change, natural disasters,
catastrophes such as storms, floods, coastal erosion, saline intrusigi, ZtcThey also
provide critical ecological functions and services such as nursing habitat, feeding zone,
breeding grounds for aquatic species, waterbirds, migratory kards$, providing high
economic benefits for humarsi 5]. Recently, mangrove forests have been degrade
globally due to human activities such as aquaculture, urbanization, industry, and agriculture
[61 7]. The Kyoto Protoda(1997) and the Paris Agreement on Climate Change (2016) were
signed by 191 members thfe United Nations Framework Convention on Climate Change to
reduce greenhouse gas emissions. These agreements are the legal basis for implementing
greenhouse gas redioms through various solutions and mechanisms such as the Clean
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Development Mechanism (CDM) and the Greenhouse Gas Emission Reduction Initiative.
The Reducingemissions from Deforestation and Forest Degradation program (REDD+)
plays essential roles in reducing deforestation and forest degradation, enhancing
conservation, sustainable management of forests, and maintaining forest carbof8stocks
9]. Mangroves are consideredieh carbon pol in coastal areas, withigher carbon storage
than other forests on EaithOr 11]. Currently, the total global area of mangroves 81178

km?, from which mangroves accumulate about 6.5 billion tons of carbon, equivalent to 24
billion tons of potential Cegas[17].

The largest C stock of mangroverdstsis sedimerdry organic carbagnwhich have
trapped CO, for thousands of yeafd 0, 13/ 15]. Thus, carbon accumulation in mangrove
sediments plays ital role in the global carbon cycle and reduca®enhousegas. In
Vietnam, mangrove forestseaalso large carbon sinks in coastal areas and cannstoee
than 900 tons of C/hgL4, 16, 17]. In mangrove research, the stable isotope cafbid@) s
applied to trace organic carbon souréasanimals and deposited sedimefts§]. Study
results from theRed River Delta and Thanh Hoa province highiggl that mangrove
materials are important carbon sources nrangrove sediments[19 20]. Therefore,
understanding the roles afangrove on carboraccumulatiorin the sediment will provide
valuable information foconservingand coastal ecosysterasd climate change mitigation
In the present study, we hypothesize that the mangrove materigthe pramary sources of
organic carbn accumulation in mangrove sediments and adjacent habiEeniryen Bay,
Northern ViethamWe investjaked the transect analysis of sediment grain size, total organic
carbon (TOC), total Nitrogen (TN) andC values of sediment sampl#sougha natusl
mangrove forest to seagrass dtxlexamine the roles of mangrove forest in organic carbon
accumulation and to determine the sources of organic carbon in sediments.

2. Materials and Methods

2.1. Study site

The study was conducted in the Hai LaargiDong RuicommunesTien YenDistrict,
Quang Ninh province. Sampling sitase located between the Voi Lon and the Ba Che
Rivers, with natural mangrove forests and seagrass bed giowtie tidal flat along the
coastlineTien Yen Bay is a large serniosed Bay in the Northeast of Quang Ninh Province
[21], which has a high biodiversity with specific ecosystems such as mangroves, seagrass
beds ancestuariesRecently, the wetlands in Hai Lang have been converted into cultivated
land and aquaculture, causing the degradation of coastal ecosydtanan activities such
as exploiting marine resources, farming, sea transportation, seafood harvestiggy str
affected the environment and ecosystem in this drka. mangrove forest in Hai Lang
commune covered 770.81 ha, which is considered a typical mangrove ecosystem in Northern
Vietnam. The mangroves have good forest quality, dominateddndelia obova,
Avicennia marina, Aegiceras corniculatuand Bruguiera gymnorrhizeand Rhizophora
stylosa[21]. Mangrove forests in this are@aerich in biodiversity with highvalue seafood
products such as peanut worms, octopus, flower ceatopenaeid shrimps. Howevehe
mangrove forest ecosystamthe study area has been degraded due to thesiestainable
exploitation activites The remaining forest area is still under threat of destruction and
degradatiordue to infrastructure and economic development impacts

2.2. Field Sampling

Sediment samples were collected followithgee transecs from mangrove forest to
seagrass beds in Hai Ldrigpng Rui tidal flat, Tien Yen Bay, ung Ninh (Figure 1)Four
sediment samples were collectatleachransectby astainlesssteelspatula in the low tide
and kept in polyethylene bags. Samples were stored in a cool box witimiegliately then
transported to the laboratory for further analyéie also recorded additional information of
dominant vegetation and sediment charactesigh each sampling sit&€he seagraspecies
Halophila ovalisandHalophila beccariiaredistributed intidal mudflat §G1, SG2, SG3
adjacent to mangrove forest (RNM)tal 12 sediment samples were collected for analysis,
with 09 sampesin seagrasbeds and 03 samples in mangrove foré&&01 is the sampling
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zonewith a distance a800m from the mangrove fores$G 02s locatedbetween thestuary
and mangrove forestSG 03 isadjacento themangrove foreseandtheRNM zoneis inside
mangroveorests The distance between edcansectvas approximately 200 in length.

Figure 1. Map of the study area and sampling location

2.3. Sediment grain size and organic matter content analysis

For sediment grain size analysis, approximatgyf wet sediment sampleasweighed
and transferred to ceramic cypisen removd all visible root debris,shells organiclitter
with astainless steel clamp. Then 10% 4 solutionwasadded to remove oagic mattein
sediment and H>O, solution was added to samplesuntil no air bubblesexisied The
remainng sample was put in thedectricoven to remove the residuai® anddistilled water
wasaddedduring theH>O, removalprocess to ensure the samplas not driedThe laser
particle analysis Horiba LA950as used to determirsediment grain sizeéangingrom 0.01
to 3000 em. Each sedi men tthrestimespitharelative®rroa nal y z ¢
<10%.

The organic matter (OM) content in sedimhe@/as measured by loss on ignition methods.
Approximately ten cubic centimeters of fresh sediment samples were also collected to
determine bulk sediment densifresh sediment samplegere dried ab0°Cin an electric
oven until constant weighbr bulk density measurementhen, the dried samewere



