
Sunscreen Negatively Effects the Development and Survival of the 
Atlantic Horseshoe Crab, Limulus polyphemus

Methods
• Egg clutches were collected from Cape Henlopen 

State Park during the June Full Moon.
• Each clutch was separated into 4 treatment 

groups. (0mL/L, 0.5mL/L, 1.0mL/L, 1.5 mL/L 
sunscreen/seawater) (Downs et al., 2016)

• Treatments were made and water changed daily. 
• Mortality was counted daily to calculate 

survivorship.
• Life history stages were observed daily to 

determine development.
• Photos were taken weekly to measure growth. 

Megan Cain, Paul Leingang, Danielle Dixson Discussion
• Horseshoe crabs are important to the ecosystem 

dynamics and the local economy 
• Sunscreen  contains UV-filters, such as oxybenzone that 

has been shown to negatively effect other organisms 
(Downs et al,  2016, Ozaez et al.,2013).

• Sunscreen has been found to negatively effect growth 
and development of  Horseshoe crabs in early life history 
stages. 

• Tourist populations are high during  the time Horseshoe 
crabs are laid and  hatching.

• If clutches are exposed to sunscreen  during egg stage, 
they  will  not develop.

• Exposed individuals were observed with higher mortality 
rates when transitioning from eggs to larvae.

• For future studies we will be testing the survivability, 
behavior, and development of L. Polyphemus  in the 
presence of only the active ingredient, oxybenzone
dissolved in seawater. 

Results Summary   
• Conducted linear models with analysis of variance. 
• The proportion of eggs that developed each week was significantly 

impacted by the sunscreen exposure.
• Differences in concentration have no effect on growth. 
• Clutch influences growth, but not the transition from egg to larvae. 
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Figure 4:
Percentage of 
mortality and life 
history stage per 
treatment at the 
experiment’s end 
point 

Figure 3 
Mean length 
measured 
(SE)  at the 
longest 
point of an 
individual 
during life 
history 
stages over 
7 weeks.   
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Figure 2:
- Juvenile 
larvae and 
egg with 
lines 
showing how 
they were 
measured 

Figure 1: 
Picture of Horseshoe 
crab eggs  from Cape 
Henlopen State Park. 

Figure  6:
Dead/underdeveoped
horseshoe crab from 1.5mL/L

Figure 5: 
Horseshoe crab  died 
while trying to hatch from 
1.5mL/L treatment.

0%

20%

40%

60%

80%

100%

Control 0.5mL/L 1mL/L 1.5mL/L

Concentration (sunscreen/seawater) 

Dead

Eggs

Juveniles

xReferences: 
Bratkovics, S., et al. (2015). "Baseline monitoring of organic sunscreen compounds along South Carolina's coastal marine environment." Marine Pollution Bulletin 101(1): 370-377.; Denny, M. W. and Gaines, S. (2007). Encyclopedia of Tidepools and Rocky Shores. Berkeley: University of California Press.; Downs, C. A., et al. (2016). "Toxicopathological Effects of the Sunscreen UV Filter, Oxybenzone (Benzophenone-3), on Coral Planulae 
and Cultured Primary Cells and Its Environmental Contamination in Hawaii and the US Virgin Islands." Archives of Environmental Contamination and Toxicology 70(2): 265-288.; Ozáez, I., et al. (2013). "Effects of in vivo exposure to UV filters (4-MBC, OMC, BP-3, 4-HB, OC, OD-PABA) on endocrine signaling genes in the insect Chironomus riparius." Science of The Total Environment 456–457: 120-126; Shuster, C. N., Jr. 1982a. A pictorial 
review of the natural history and ecology of the horseshoe crab, Limulus polyphemus, with reference to other limulidae. pp. 1–52. In: Physiology and Biology of Horseshoe Crabs: Studies on Normal and Environmentally Stressed Animals. (Bonaventura, J., C. Bonaventura, and S. Tesh, Eds.). New York: Alan R. Liss, Inc.

Introduction:
Background: The Atlantic Horseshoe crab is a coastal 
species native to the East coast, United States, with 
peak population densities found along the Delaware 
Bay. From May to July at high tide during the full and 
new moon Horseshoe crabs come to shore to spawn 
(Shuster,1982). Horseshoe crab spawning activity 
coincides with the tourist season on the Delaware 
Beaches. 

Coastal inhabitants are particularly vulnerable to 
human induced stressors such as pollution (Denny, 
2007). UV-filters are an environmental stressor found 
in sunscreen to mitigate the harmful effects of UV 
radiation on human skin. Human activity in the water 
directly releases these chemicals into the water and 
on the sand. As water activities increase during the 
summer so do the amount of UV-F in the water 
(Bratkovics et al., 2007), creating a potentially harmful 
environment for vulnerable newly laid/hatched 
Horseshoe crabs. 
Objective: To determine if sunscreen effects the 
development and survival of early stage Horseshoe 
crabs
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