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Background: The chemical environment on the planet has changed in the past century, as a result of “legacy pollutants”, synthetic chemicals such as polychlorinated biphenyls (PCBs), many pesticides, and others, which persist at high levels in many locations. Recent concerns include polybrominated diphenyl ethers (PBDEs) and other replacements for chemicals no longer permitted. Newer industrial and synthetic compounds include many nanomaterials, and chemicals from personal care products. Halogenated and polycyclic aromatic hydrocarbons (PAHs) also have natural sources e.g., from incomplete combustion, and halogenated metabolites are biosynthesized by algae and microbes. Altogether, such chemicals number in the thousands, are globally distributed, and overall amounts are staggering. Chemicals are implicated in effects from carcinogenesis to neurodevelopmental and reproductive disorders in humans and wildlife. Linking chemical to outcome is complicated by diversity of structures (e.g., 209 PCB and PBDE congeners) that differ in activity, with multiple mechanisms of toxicity, mixture effects, and differences among species. Biotransformation can increase, decrease or completely change the toxic effects. 
Major Oceans and Human Health Challenges: What are the toxicants, the mechanisms of action, the exposure pathways, and exposure levels? What is the health significance of chronic low-level exposures? Can we distinguish adaptive from adverse responses? What is involvement in developmental origins of dysfunction, including neurological defects (ADHD, cognitive disorders)? Are epigenetic mechanisms possibly involved? How might ocean acidification influence chemical state and bioavailability? What is the basis for species/individual susceptibility? Finally, it is very important to recognize that these same challenges apply to harmful algal bloom (HAB) toxins.  
