Current Science
The decline of the world’s coral reefs is a serious
concern, with scientists largely agreeing that global
warming, ocean acidification, and invasive species and
disease are among top, driving factors.1, 2, 3 Yet while
some recent, misinformed legislative actions might
indicate otherwise, the science is clear: no validated,
replicated real-world evidence shows a correlation
between oxybenzone, a popular UV filter and valuable
public health protector, and coral decline.
The “Hawaii ban” is primarily based on two studies
on coral that have not corroborated or reproduced by
other research groups.4,5 Both studies have serious
methodological flaws:
• They use coral samples, juvenile coral, and
isolated coral cell culture methods. These
methods are not indicative of true environmental
conditions.
• They use unrealistically high exposure
concentrations
• Sample size, replicates, and analytical methods
described are poor
Because of these methodological flaws, the results
cannot be interpreted to represent true environmental
conditions. Two flawed studies should not be the basis
for evidence-based public health policy.
A third research group (He, et al) recently published
toxicity studies and estimated a medium environmental
risk for the two ingredients based on conservative
exposure endpoints. However, these studies also lack
crucial analytical controls to adequately assess exposure.
Four studies have been published in peer-review
scientific journals that assess coral toxicity of the UV filters
oxybenzone and octinoxate.4, 5, 6 Despite widespread
media coverage of these studies claiming that they

show how oxybenzone and octinoxate are killing coral,
a closer examination of the results demonstrates several
flaws and an overall lack of support for the position that
the sunscreen causes coral mortality in the environment:
• These studies do not reflect conditions in a reef
ecosystem, where a sunscreen would be rapidly
dispersed and diluted.
• Each one of the studies use concentrations of
UV filters (parts per million) 1,000 to 1 million
times than what has been found in the marine
environment (parts per trillion).
• Only one He, et al paper directly tested toxicity of
octinoxate.
Typical environmental risk assessments are done using
model organisms that are routinely raised in a lab
setting, because they tolerate lab culture and can be
used to assess potential toxicants. Coral, however, are
extremely sensitive organisms, with various symbionts
and holobionts (algae and microorganisms that are
critical to their growth and survival).
• Coral rely on other reef-dwelling animals to
maintain the overall reef health and ecology.
• Taking coral out of the complex reef environment
creates stress that makes them immediately
vulnerable; they are simply not good laboratory
model organisms.
• Each study makes the incorrect assumption that
sunscreen ingredient exposure comes via two
ways: directly from people engaged in recreational
water activities or from wastewater treatment.
• UV filters are used in numerous products, including
plastics, packaging, color-fast fabrics, etc.
• No one has yet determined where the UV filters
found in the environment originate.
• Plants and some marine organisms make
benzophenone compounds naturally.
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Experts largely agree that climate change and warming oceans are leading to coral decline, with substantial
skepticism expressed by the scientific community over a purported link between sunscreen and coral decline.
An International Coral Reef Initiative report states: “There is a lack of firm evidence of widespread negative impacts
at reef community and/or ecosystem level. The evidence available may not properly reflect conditions on the reef,
where pollutants may rapidly disperse and be diluted. Concentrations of UV filters used in experimental work have
generally been higher than those likely to be encountered in the reef environment, although no study has assessed
the levels of these chemicals in the tissues of long-lived species.”7
• According to the U.S. National Oceanic and Atmospheric Administration’s (NOAA) Coral Reef Conservation
Program, coral reefs are impacted by an increasing array of hazards – primarily from global climate change,
ocean acidification, and unsustainable fishing practices.8
• Last year, researchers on coral published a seminal paper in Science analyzing coral bleaching records at 100
globally distributed reef locations from 1980 to 2016, linking the bleaching events to increased sea temperatures.
• There is no real-world scientific evidence that sunscreen ingredients are a relevant source for coral bleaching.
In fact:
o Hawaiian researchers from the Hawai`i Institute of Marine Biology at the University of Hawai`i, Kane`ohe
have shown that local conditions do not contribute to coral bleaching events.9
o The Australian government found the majority of coral bleaching occurs where there is low to no human
interaction and that coral is healthiest in tourist or high traffic areas. Since 2014, the Stony Coral Tissue
Loss Disease (SCTLD) has devastated the Florida Keys coral reef tract, and researchers are scrambling to
identify the pathogen and develop conservation strategies.10

CURRENT SCIENTIFIC STUDIES
KEY WEST-AREA WATER QUALITY STUDY
The aim of this study is to provide information that will allow City Officials in Key West to assess the relative impact of
factors that could contribute to the degradation of local coral reef communities. Deliverables include:
1) a summary of literature on factors that are known or suspected to contribute to coral decline and their relative
magnitude of impact;
2) a summary of reported detections of sunscreen ingredients around Key West and other coastal waters;
3) a screening evaluation of local anthropogenic factors (e.g., agriculture, WWTP, tourism, shipping traffic) in
context with their proximity to coral and associated bathymetry and ocean currents;
4) a relative ranking of factors that may be contributing to degradation of coral in marine waters around Key West; and
5) triage-oriented recommendations for next steps.
Estimated completion date: Summer 2019
WASH-OFF STUDY
Developing a laboratory model to evaluate the release of target compounds from skin products into seawater under
simulated swimming conditions. This study will help determine the level of exposure to the marine environment from
sunscreen use.
Estimated completion date: Q3 2019
CORAL TOXICITY STUDY
Regulatory agencies use Environmental Risk Assessments (ERA) to characterize the nature and magnitude of risks to
species in the environment. To reliably assess risk, we need to know two things: toxicity and exposure. There are several
reliable monitoring studies in the literature. Together with sales and use data and the results of the above Wash-off study,
we will have a better understanding of the exposure part. However, we are missing reliable toxicity datapoints. For
that reason, we are currently conducting chronic and acute toxicity studies which will give us a better understanding of
whether risk mitigation is warranted to gather more toxicity data.
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