
1. Intro Slide—Energy of Estuaries 

a. We will learn 

i. What an estuary is and why they are important to plants, animals, 

and humans 

ii. How energy enters an ecosystem (sunlight) and how that energy 

(food) moves through plants and animals in in an estuary 

iii. Why protecting the smallest plants and animals is key to protect 

our salmon and orcas 

2. Salish Sea Estuary  

a. The Salish Sea is a HUGE estuary in Washington State and British 

Columbia   

i. Puget Sound is part of the larger Salish Sea 

b. An estuary is a transition ecosystem between freshwater and saltwater 

environments 

c. Estuaries are where rivers/streams (freshwater) meet the ocean (salt water) 

d. Freshwater rivers come from the Cascade Mountains and flow into the salt 

water of the Pacific Ocean  

e. What kind of water is in an estuary? 

i. If you mix freshwater and saltwater, what do you get? 

1. Salty-ish water! Kinda salty water! Or scientifically, 

BRACKISH water.  

f. Estuaries are partially closed off to the open ocean 

g. Estuaries are nurseries for many baby plants and animals (fish, birds, and 

even mammals) 

i. 75% of fish we eat in the US spend time in an estuary 

h. Humans love recreating near/in an estuary  

1. Boating, fishing, playing at beach, camping, etc. 

3. Estuaries in the Salish Sea 

a. Estuaries can be big and small 

b. Estuaries can be like Russian Nesting Dolls (small dolls fit inside larger 

doll) 

c. Let’s take a look at a small estuary within the larger Salish Sea, Port Susan 

4. Port Susan Estuary 

a. Estuary closest to the Stillaguamish Tribe 

b. The Stillaguamish River Mouth can be seen in the north end of Port Susan, 

next to the town of Stanwood 

c. Notice the channels, made with sediment (like sand/mud) carried by the 

river downstream 

d. The freshwater from the Stillaguamish River mixes with the saltier water 

of Puget Sound, either from the south or a small northern channel which 

connects Port Susan to Skagit Bay. 

5. Puget Sound Estuaries 

a. Now we can see where and how the Port Susan/Stillaguamish River 

Estuary fits into the larger Puget Sound Estuary. 

b. Many rivers and creeks flow into the Puget Sound from the Cascade 

Mountains 



6. Salish Sea Estuary 

a. Now we can see how small the Port Susan/Stillaguamish fits inside the 

HUGE Salish Sea Estuary 

b. Most of the salt water that enters the Salish Sea comes from the Strait of 

Juan de Fuca which connects the Salish Sea to the Pacific Ocean 

c. The Pacific Ocean water also brings in vital nutrients into the Salish Sea, 

which we will talk about in the next slide 

7. Plant Vitamins 

a. Plants and animals require vitamins to grow healthy and strong, just like 

humans 

b. Ask students if they eat vitamins, like the Flintstone vitamins on the slide? 

Is that the only way they get their vitamins? 

i. humans get most of our vitamins from the food we eat, just like 

animals 

ii. plants get their vitamins from surrounding soil and water 

c. The periodic table of elements 

i. these elements make up all the vitamins plant, animals, and 

humans require to live and grow healthy 

1. example: Ca, or Calcium, is an element required for our 

bones to grow strong and healthy 

ii. plants require two main elements, like humans and Calcium, to 

grow strong and healthy: P or Phosphorous, and N or Nitrogen 

1. These elements, or vitamins, are the main parts in fertilizer 

we use to make our plants grow healthy, strong, and fast! 

iii. Like stated earlier, plants get these Vitamins, P and N, from the 

surround water and soil 

1. some environments and water have different amounts of P 

and N, which we will talk about next 

8. Estuaries: Where Rivers Meet the Sea 

a. Rivers (freshwater) have high amounts of Nitrogen (N) but lower amounts 

of Phosphorus (P) 

b. Oceans (salt water) have high amounts of Phosphorus (P) but lower 

amounts of Nitrogen (N) 

c. If you mix River and Ocean water, how much vitamins will there be? 

i. ALOT!  

ii. This is why estuaries are said to be ‘PRODUCTIVE’ 

environments, because they provide lots of vitamins for plants to 

grow strong, healthy, and fast! Which is exactly what happens in 

the Salish Sea Estuary! 

d. Why are plants the most important kingdom in any ecosystem, why is 

this? 

i. Because they are the ‘bottom’ of the food chain! They take energy 

from the sun and convert it into usable energy for other organisms. 

This is called photosynthesis  

e. What is the most important plant in an estuary?! 



i. Phytoplankton. Microscopic algae! We will talk more about these 

phytoplankton on the next slide 

9. Trophic (Food) Levels of Puget Sound 

a. Trophic is a scientific word for food!  

b. So Trophic Levels are the food levels of an ecosystem, think of predators 

and prey, or of a food chain! 

c. This is simple diagram of the Puget Sound food chain. And look, there are 

our friends, the phytoplankton, which form the base for ALL marine 

ecosystems! 

i. one glass of Puget Sound water can contains millions of individual 

phytoplankton 

ii. The largest creature on earth feeds on the small of the smallest 

things on earth, blue whales and phytoplankton! 

d. Let’s look more closely at food chains 

10. Food Chains in an Estuary 

a. We are going to discuss food chains, hopefully all the students have some 

understanding of this idea. We will build off the concept of food chains 

into a more complex and realistic food web 

b. all the energy on Earth comes from the sun 

i. light, heat, and energy 

ii. Let’s talk about how we organize plants and animals based on how 

they get their energy, or food! 

c. Trophic Level 1--Plants 

i. Plants are the base of the food chains around the world 

ii. Take light energy and turn it into ‘food’, through what process? 

1. photosynthesis 

a. creates food for the plants 

b. creates oxygen for the environment 

iii. plants feed themselves and make the sun's energy available to all 

other species on Earth 

iv. phytoplankton 

1. They are the base of the marine and estuary food webs 

2. Responsible for producing 70% of the Earth’s oxygen (not 

forests like we were all taught!) 

3. they are microscopic plants, with fascinating designs and 

thousands of different species 

v. many other plants can be found in estuaries as well, we will talk 

about those later 

d. Trophic Level 2 

i. these are consumers (animals), they have to eat to get their energy 

ii. they are also called herbivores, plant eaters, they only eat plants 

e. Trophic Level 3 

i. again, these are consumers 

ii. they eat trophic level 1 and 2 

iii. What type of animals eat both plants and animals? 

1. Omnivores! 



f. Trophic Level 4 

i. again, these are consumers 

ii. They eat primarily Trophic Level 3 

g. Trophic Level 5 

i. again, these are consumers 

ii. they ONLY eat trophic level 4 

iii. we call these Apex Predators 

1. What do you call animals that only eat meat? 

a. carnivores 

h. Now, you may be wondering how a trophic level 4 animal can also eat a 

trophic level 2 animal. 

i. this is because at different life stages an animal has to eat 

differently 

ii. think about a baby eating baby food vs a an adult eating a 

cheeseburger 

i. Also, humans present an interesting scenario, because we can choose to be 

an herbivore, omnivore, or carnivore. We are still apex predators because 

at the end of the day, humans have the option to eat apex predators, even 

though most chose not to! 

11. Who eats dead plants and animals not eaten by others? 

a. Decomposers 

b. They eat dead plants and animals and recycle the vitamins in these 

organisms, like phosphorus and nitrogen.  

i. Otherwise, these vitamins would get trapped in the earth's 

sediment never recycled for other plants and animals to use. 

c. Also, fun fact, amphipods are close relatives to rolly-pollies, or pill bugs 

we find around our houses! 

12. What do we call dead plants and animals? 

a. Detritus! 

b. you can find detritus along every part of our estuaries 

c. the picture on the right is called marine snow 

i. It’s basically the crumbs from animals eating at the surface of our 

oceans and estuaries. When its sinks to the bottom of the sea floor, 

it kind of looks like snow falling from the sky 

13-17. Examples of Trophic Levels 

d. these slides are giving more examples of the variety of organism of each 

trophic we can find in the Salish Sea 

e. familiarity with these organisms is important because they will be used for 

the following activity 

f. briefly go over and talk about these organisms 

18. Sample of a Pacific Ocean Food Web 


