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Abstract
Tropical mangroves are important ecosystems in Southeast Asia, as well as other tropical and subtropical regions of the world. These unique ecosystems provide essential habitat for numerous species of aquatic and terrestrial organisms. This paper reports results of a field study involving (i) stable nitrogen δ15N and carbon δ13C isotope  analyses to assess nutrient dynamics and trophic position of mangrove organisms and (ii) trace chemical analyses to assess the bioaccumulation behavior of emerging contaminants of concern in mangrove ecosystems. Field sampling was conducted at two local mangroves in Singapore and included collection of water, sediments, suspended sediments, polychaetes, bivalves, crustaceans and fish. Stable isotopes were determined using isotope ratio mass spectrometry (IRMS). Target analytes included legacy POPs, as well as various contaminants of emerging concern including current-use pesticides (CUPs), brominated flame retardants (BFRs), synthetic musks and pharmaceuticals and personal care products (PPCPs). Following standard extraction and cleanup methods, identification and quantification of target compounds was performed using liquid chromatography-electrospray ionization tandem mass spectrometry (LC-ESI-MS/MS) or gas chromatography triple-quadrupole tandem mass spectrometry (GC-QQQ-MS/MS). Residues of PPCPs, Caffeine, Carbamazepine, Diclofenac, Diphenydramine, Estrone (E1), Estradiol (E2), Gemfibrozil, Ibuprofen, Linuron, Naproxen, Simvastatin and Triclosan, were detected at levels of < 0.1 to 200 ng/g dry wt. in sediments and < 0.1 to 20 ng/g wet wt. in biota. Four synthetic musks (Celestolide, Galaxolide, Tonalide and Musk Ketone) were also commonly detected in mangrove samples. Galaxolide and Triclosan Metabolite (Methyl Triclosan) were detected at relatively high concentrations in biota (100 to 2500 ng/g lipid wt.). Observed species-specific bioaccumulation factors (BAFs), biota-sediment accumulation factors (BSAFs) and overall trophic magnification factors (TMFs) emerging contaminants were generally lower than those for legacy POPs. Bioaccumulation metrics of many emerging contaminants were lower than anticipated based on physical-chemical properties (e.g., chemical KOW and KOA), indicating these compounds are likely metabolized in mangrove organisms.  
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