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Introduction
Increased runoff in local ecosystems (Trefry and Fox 2021) has launched
investigation into paint disposal techniques, such as equipment washout, and 
their repercussions on nearby environments. Enhanced recycling approaches are 
needed for latex paint, the most widely consumed annually (Jolly et al. 2012), to 
reduce environmental runoff (Mohammed et al. (2008). This study aims to 
investigate the multifaceted implications of latex paint exposure on terrestrial 
and aquatic ecosystems. Earthworms and fiddler crabs were chosen as model 
organisms because earthworms enhance soil fertility through nutrient cycling 
(Ojha and Devkota 2014) and fiddler crabs are sensitive to water pollutants 
(Tunberg, 2009). The hypothesis of this phase of the study posits that the 
presence of latex paint at increasing concentrations of none (control), low, 
medium, and high concentrations will result in decreased activity and survival 
levels among earthworms (Lumbricus terrestris) and fiddler crabs (Uca pugnax).

Materials & Methods
Terrestrial: 12 food-grade plastic 19-liter (5-gallon) buckets with 8 drilled holes in 
the base were filled with Florida grass (Stenotaphrum secundatum) atop 18 cm of 
soil which was elevated 5 cm above the bucket base with PVC rings and mesh. 
Each bucket was placed on top of an aquarium and 5 earthworms (Lumbricus 
terrestris) were added. Aquatic: 12 glass 38-liter (10-gallon) aquaria were setup 
beneath the buckets with 8 cm of silica sand and granite rocks, brackish water 
from the Indian River Lagoon, and an aeration bubbler. In each aquarium, 5 
fiddler crabs (Uca pugnax) were added. Simulation: When water or paint + water 
mixture was added to each bucket, the liquid seeped through the soil in the 
buckets, through the 8 drilled holes in the bucket base and into the aquarium 
below simulating water runoff from terrestrial ecosystems to aquatic ecosystems. 

After a two-week acclimation period, 500 mL paint + water mixtures were added 
to each buckets:

• Control (N=3): 0 mL paint + 500 mL water
• Low (N=3): 125 mL paint + 375 mL water
• Medium (N=3): 250 mL paint + 250 mL water
• High (N=3): 375 mL paint + 125 mL water

An additional 25 mL of water was added to each bucket twice/week to simulate 
rain and maintain soil moisture. Three times/week observations were made of 
survival, burial activity of the earthworms in the soil and the fiddler crabs in the 
sand, water temperature, water salinity, and water pH. 

Results
Earthworms exhibited distress activity of coming above the soil when water and paint 
+ water was added (Figure 1). Although 100% survival occurred in the control, low, and 
medium; 0% survival of earthworms occurred in the high (Figure 3). There was 
significantly higher survival of earthworms in the control, low, and medium amounts of 
paint compared to the high amount of paint (1-way ANOVA, F3,8=65535, p<0.05, Figure 
3). Fiddler crabs buried in low, medium, and high when the paint + water was added; 
and remained buried in the high (Figure 2). 100% survival of fiddler crabs occurred in 
all treatments (Figure 3). 100% survival of Florida grass occurred (Figure 3) and water 
quality was maintained. 

Discussion
The study revealed distinct responses among the tested species to paint 
exposure. Earthworms suffered complete mortality at the high paint 
concentration, indicating high toxicity levels for terrestrial invertebrates. In 
contrast, fiddler crabs showed resilience, acclimating to varying paint 
concentrations. The Florida grass exhibited exceptional resilience with no 
mortality and sustained vitality in high concentration of paint. These findings 
underscore the differential impact of pollutants on various species, reflecting 
the complex dynamics in ecosystem responses to environmental stressors.

The study's unexpected findings involved the reaction of the paint upon 
introduction to the aquariums, causing immediate water cloudiness at low, 
medium, and high concentration levels. The paint's components, particularly 
titanium dioxide, separated into sludge which remained on the rocks and 
shells of the fiddler crabs, indicating potential long-term environmental 
impacts. This was supported by the Safety Data Sheet (SDS) of the PrepRite 
ProBlock Interior-Exterior Latex Primer-Sealer, which emphasized the 
environmental risks associated with titanium dioxide (TiO₂).

The next experimental phase will focus on expanding the scope of research to 
compare latex-based paints with oil-based and acrylic paints and assessing 
their environmental impacts in a wider variety of aquatic and terrestrial 
organisms. The study will also continue to investigate the specific effects of 
titanium dioxide, particularly in nanoparticle form, due to its widespread use 
in paint products and notable environmental implications observed. This 
approach aims to deepen the understanding of the environmental impact of 
paint and creating opportunities for more sustainable practices in paint 
formulation and usage.
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Figure 1. Activity of earthworms buried or above ground before paint was added, 
during paint addition, and after paint was added (N=5).

Figure 2. Activity of fiddler crabs buried or above ground before paint was added, 
during paint addition, and after paint was added (N=5).
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Figure 3. Survival (%) of earthworms, fiddler crabs, and Florida grass 14 days after 
exposure to control (no paint), low, medium, and high levels of paint (n=15).

C      L  M  H  C   L    M    H  C  L  M  H 
Before paint added   During paint addition  After paint added

C     L     M     H  C   L    M    H    C     L  M  H 
Before paint added   During paint addition  After paint added


