
Pharmaceuticals and Bioaccumulation

Grades K-12

Medications started to be used in the early 1900’s and today, they are now widely used to 
treat a variety of ailments. Humans and animals have used pharmaceuticals at some point in 
their life so we are all responsible for their accumulation in the environment around us. 
Pharmaceuticals are also heavily used with animals in agriculture thus contributing to 
runoff pollution in the ocean. Runoff is the number one source of ocean pollution. Below 
we will examine the multiple pathways in which pharmaceuticals move throughout the 
ecosystem and ultimately end up in the ocean.

Image sourced from:
https://www.usgs.gov/media/images/pharmaceuticals-move-throughout-aquatic-environme

nt

Predict how these pharmaceuticals can impact the food web?
__________________________________________________________________________________

Pharmaceuticals impact sharks predominantly through trophic transfer, the phenomenon 
in which contaminants are accumulated and concentrated in prey species, and are passed 
to the predator (up one trophic level) when that prey item is consumed.
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Some contaminants may be transferred from an adult female animal to her offspring 
before they are born, a process called 'maternal transfer'.

White sharks, like most shark species, are at risk of accumulating toxins in their tissues (muscle, 
blood, liver, brain) because they are apex predators and eat many prey items that have 
accumulated and concentrated contaminants.  Most of these contaminants remain in the shark's 
tissues, a process known as bioaccumulation.  This means that over time, the levels of these 
toxins continue to increase in the shark tissues. While the impacts of these contaminants on the 
health of sharks is unknown and an active area of research, the concentrations of toxins present,  
particularly in the muscle exceed levels that are considered toxic for to humans, should they eat 
shark tissues.  

Ecotoxicology is the study of the effects of toxic chemicals on organisms at the individual, 
population and ecosystem levels. Complete the following activity to act like an OCEARCH 
scientist studying ecotoxicology.

.

Using the above food webs, create a food chain that demonstrates 10 trophic transfers
ending with the great white shark. Keep in mind that the arrows point to the predator to
represent a transfer of energy. For example, the shrimp eats the diatoms. This transfer
would be shown as Diatoms  → Shrimp.

→ →          → →          → →          → →          → → Great White
Shark
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Materials:

2 plastic cups

Water

Food coloring

¼ teaspoon measuring spoon (you can use a pipette or dropper if you have one available.)

Procedure:

1. Fill each cup with water until it is around halfway filled.
2. Keep one of the cups clear. Add your choice of food coloring to the other cup until

the water is no longer transparent. Around 10-15 drops should do.
3. The cup full of clear water represents a great white shark. The colored water

represents the contaminated prey.
4. Refer back to the food chain you created above. Each organism that is consumed is

represented by ¼  teaspoon of water, or one full pipette. Carefully take the sample of
colored water and move it over to your Great White Shark.

Make an observation of your shark model. What happened to the color of the water?

5. Repeat this process until you have moved 10 samples of water to your Great White
Shark.

Trophic Level 2:

Trophic Level 3:

Trophic Level 4:

Trophic Level 5:

Trophic Level 6:

Trophic Level 7:

Trophic Level 8:

Trophic Level 9:



Great White Shark final observation:

What happened to the Great White Shark as you moved up the food chain?

Describe the impact of bioaccumulation on our demo great white.




