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ARTICLE INFO ABSTRACT

Koywondic tang d stare a disprop share of blue carboa, yet trace metal behavioer during restoration
Mangrove cirbeos ins pacely d in peat . This srudy provides a baseline geochemical nt of
Mangeore remoration five replanted Rhisophora apdcularta stands (S1.55, 2015-2019) fn gk g West Kal nd
:‘_"‘:‘“ geochamicey Bornea. Sediment cares (0-&0) cm) were analysed for total arganic matter (TOM), total arganic carboa (TOC),
West & B total nitrogen (TN), TOC/TN ratia, eleven metals (Fe, AL, Ma, Fb, Cd, As, Cu, Cr, Co, Ni, Zn), particle size, and
Rlumphara qpucidaty blomass carbon. TOC (40-65%) and TOM (43—63&) were exceptionally high reflecting a peat-influenced,
allechthonoes organic matter source rather than excl iy autochth production. TN was
highest at the surface and dedined with depth, most markedly at the oldest stand 451). TOC/TN ratios (50--90)
indicated arganic matter dominated by vascular plant material. Sediment carbon was the largest ecosystem
carban pool at every station, and total ecosystem carbon stock declined from S1 (~283 Mg C ba ™) 1o the
youngest stand, S5 Fe (—51,900-98, 100 mg/kg: 5.2-9.8 wi%) and Al (—99,400-198, 700 mz/&g; 9.9-19.9 wirts)
reflected the lthogenic, Laterite-forming geolegy of West Xaltmantan. All metals with established sedtment-
quality guidelines remained below OCME threshalds, and low c risk (CF, PLI<1; R1<150), Pb
showed relative surface enrichment at younger statlons against local deep layer backgrounds. Station level
multivariate analyses linked geoch al structure to station (dentity, of which restaration age Is one of the

correlated factoes. These findings establish an assoctational, space for time baseline for blue carboa accoanting
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1. Introduction

Mangrove forests hold a dispropaorts ly Earge of argani
carbon compared to their small global areq, sequestering about 174 Tg C
per year in sediments. This accounts for roughly 10% of total organic
carbon (TOC) burial in coastal ine envir even th h they
cover less than 0.5% of the ocean surface (Douillon e ol 2008; ‘: g,
2020). This sequestration capacity is primarily determined by the
sediment carbon pool, which represents the largest portion of total
ecosystem carban stocks in mature stands. It is maintained through slow

bic dec iti substantial allochthonous inputs, and the
trapping of fine panldcs beneath dense root systems (Koulfmun ef al,,
2020, Macreadie ot al, 2021). The world's largest mangrove forest is in
Indonesia, covering about 3.1 million hectares, and has undergone some
of the most significant mangrove losses in Southeast Asis in recent de-
cades for commodities (Murdiyaro of al | 2015 , 020),
Community-based and government-led initiatives have been imple.
mented to combat coastal ion and ecosy services (Friew
o ad, 2020; Axtiand et al, 2024). In peat-rich coastal systems like those
along Borneo's western coast, sediment organic carbon (SOC) processes
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