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About This Activity

The following lesson is designed to pair with South Carolina Sea Grant’s Freshwater and Saltwater Fish
Printing Kits, which are free to borrow to any S.C. K-12, nonformal, and homeschool educator.

Topic: Fish Adaptations
Grades: 1st - 5th
Lesson Length: 50 - 60 mins

Theme: Animals have observable adaptations that aid in their survival.

Objectives

Participants will be able to:

+ ldentify the nine major features of a bony fish.

+ Explain the function of the nine major features of a bony fish.
* Create a gyotaku-inspired fish print.

Standards
1st Grade

1-LS1-1. Use materials to design a solution to a human problem by mimicking how plants and/or
animals use their external parts to help them survive, grow, and meet their needs.

Learn more at: 8/2024
www.scseagrant.org/education-program



2nd Grade

2-LS4-1. Make observations of plants and animals to compare patterns of diversity within
different habitats.

3rd Grade

3-LS3-1. Analyze and interpret data to provide evidence that plants and animals have inherited
traits that vary within a group of similar organisms.

4th Grade

4-LS1-1. Construct an argument that plants and animals have internal and external structures
that function together in a system to support survival, growth, behavior, and reproduction.

5th Grade

5-ESS3-1. Evaluate potential solutions to problems that individual communities face in protecting
the Earth’s resources and environment.

Materials

Lesson

« Drawing surface at front of the room (whiteboard, Promethean/SMART board, etc.)
« Drawing utensils for board
* Internet access and projector/screen for: Guide to the Salt Marshes and Tidal Creeks of the

Southeastern United States

Fish Printing (inspired by gyotaku)

« Paint brushes* (2-3 per table)
* Acrylic paint (2-3 colors)
« Paint trays*

+ Surface to print on (paper grocery bag, cotton fabric, cloth bag, etc.)



https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
https://ocean.si.edu/conservation/get-involved/educational-uses-gyotaku-or-fish-printing
https://www.michaels.com/product/cotton-fabric-bundle-by-loops-threads--10671036

« If painting on fabric that you plan to wash, consider adding a fabric medium to paint to

prevent washing away in the wash
* Fish molds*

*provided by the S.C. Sea Grant Consortium

Engage
Fishy Observations (10 mins)

« Ask students to share their favorite fish (to eat/fish for/etc.)
+ Project the bony fishes section of the South Carolina Department of Natural Resources
(SCDNR) Guide to the Salt Marshes and Tidal Creeks of the Southeastern United States.
* Link to the Bony Fishes Section of the guide: Guide to the Salt Marshes and Tidal Creeks
of the Southeastern United States, Bony Fishes
+ Reference as students share their favorite fish. As students mention fish that can be
found locally, pull up the photos/sections of that fish and engage them in looking at

the fish more.

« Engage students in looking at how the fish they mention all look slightly different, but also
the same. For example, point out how the flounder has two eyes on one side. (Their eyes
start with one on each side and move as they get older!)

+ Some Suggested Guiding Questions:

+ How do the fish we've mentioned compare to each other?

* How are they the same?

« What differences do you notice?

+ What do we notice about the body shape of the fish shown? (This question is a great
bridge into the next activity.)

Explore/Explain
Fish Adaptations & Build a Fish (15 - 20 mins)

+ After students have spent some time looking at the examples of fish on the Guide to the Salt



https://www.michaels.com/product/americana-fabric-painting-textile-medium-10640813
https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/

Marshes and Tidal Creeks of the Southeastern United States, explain that we are now going to

learn about some of the adaptations that fish have to help them survive by drawing a fish
together, based on the observations we've just made.
* For this activity we will be looking at the physical adaptations that most bony fish have
that allow them to survive.

+ Begin the drawing activity by stating, “So, for example, | noticed that most of the fish we just
looked at had a body shape that looked like this,” draw the shape of a fish’s body (shaped
like a football/torpedo), “would you all agree that is what you saw as well?” Once students
agree, explain that a fish is shaped like this to help them move smoothly through the water,
or aquadynamic.

+ If needed, have the Guide to the Salt Marshes and Tidal Creeks of the Southeastern United
States pulled up to reference as you continue to build the fish.

* Now, have students take turns to come up to the board to add one part of the fish they've
observed or know. Highlight the following fish adaptations (see supplemental materials) or
reference SCDNR's Fish Anatomy page.

* Eyes: Help a fish see, where their eyes are positioned can tell us what their prey is or
where they live.

+ For example, fish who hunt tend to have eyes in the middle and front of their
faces to help them catch their prey while fish who are prey tend to have their
eyes on the side of their bodies to watch for predators. Fish who live in areas of
low light may have bigger eyes or no eyes at all!

« Some fish, like flounder, are born with one eye on each side. As they grow, their
eyes will slowly move to one side!

* Mouth: Helps a fish eat! You can tell where a fish eats by the position of its mouth.
Florida Museum has an in-depth guide to the mouth types mentioned below.

* Superior: Angled upwards and along the top of a fish’s face. They are likely to be
looking for food along the surface of the water.
« Common Examples: Beta and Goldfish
+ Local Example: Atlantic Silverside
* Terminal: In the middle, likely a predator looking for food in the water column.
« Example: Yellowfin Tuna
* Inferior: Located towards the bottom of a fish's face. They are likely looking for

food along the bottom of the water column.
« Example: Red Drum



https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
https://www.dnr.sc.gov/fish/anatomy.html
https://www.floridamuseum.ufl.edu/discover-fish/fish/anatomy/mouth-types/

Dorsal Fin: The fin on top of a fish, helps provide balance.

+ Optional: Have students stand on one foot and try to balance with a dorsal fin!
Pectoral Fins: The fins on either side of the fish’s body, in the middle. These fins help
the fish steer.

+ Optional: Have students put their arms out like an airplane, and tilt to steer.
Briefly highlight how airplanes mimic bird wings and the pectoral fins of a fish to
steer! If in an area where you can be loud, you can also have students bang on
their chest and explain that the muscles they just hit are your pectoral muscles,
which is what these fins are named after!

Pelvic Fins: Two fins along the bottom of the fish, primarily assist the fish to stop as
well as to move up and down while swimming.

+ Optional: Have students put their hands on their hips and ask them if anyone
knows what that bone is also called. Explain that we call this part of the human
body a pelvis, and these fins are called pelvic fins!

Anal Fin: A single fin along the bottom of the fish, after the pelvic fins and before the
caudal fin. Assists with stabilizing the fish as it swims.
Caudal Fin (tail): The “engine” that powers the fish forwards! Three main categories:

* Truncate: Looks like a triangle, good for quick pivots.

* Lunate: Resembles a C shape or moon. The fastest tail type because it allows the
fish to move its tail quickly back and forth with little resistance.

+ Optional: Have students imagine running their hand in the water with
their fingers closed, and then open. Which one would be easier to move
your hand back and forth? The wide-spread fingers represent the lunate
taill

* Forked: Looks like a peace sign! Good for short sprints, but not continuous
speed while swimming.

Lateral Line: A fish's 6th sense that allows them to feel changes, such as vibrations, in
the water. Helps fish successfully school and not run into aquarium glass.

+ Optional: Before explaining the purpose of the lateral line, review the five senses
with students (sight, smell, touch, hear, taste).

Operculum: A bony plate that covers and protects the gills. Most students will draw
three to four lines on the fish for gills. Pull up a photo from the guide and observe if

you can see those slits on the bony fish.




+ Optional: Have students feel their ribs and take a deep breath. Explain that
like how our ribs protect our lungs, the operculum protects the fish’s ability to
breathe.

» Scales: Protect the fish along with a slimy mucus, the light-colored belly and dark-
colored top that we see on most fish is called countershading and helps the fish
camouflage with the sky (white belly) if looking up, and the water/substrate (dark top)
when looking down.

Elaborate

Fish Printing (20 - 30 mins)
Part 1: Introduction to fish printing (inspired by gyotaku)

Now that we have learned the adaptations fish have to survive, we are going to learn about how
fish are appreciated and recorded in the Japanese art form of gyotaku.

+ Explain that historically, people who fished would use fish prints to measure and record
their fish (before we had cameras). This practice of fish printing is inspired by gyotaku, the
Japanese art of printing fish.

+ Show one of the following videos to show how this practice is used as art and its origin:

« TedED: Gyotaku (Ted Ed Website link, video length: 3 minutes 38 seconds)
« TedED: Gyotaku (Same video as above but the YouTube link, video length: 3 minutes
38 seconds) This video introduces the art of gyotaku and describes the historic

significance.
+ Additional videos to consider showing:
+ Gyotaku: Fish Printing (YouTube, video length: 2 minutes, 55 seconds)
+ The Fine Art of Fish Prints (YouTube, video length: 2 minutes, 52 seconds)

+ After the video, check for understanding with the following questions:

« Why did Japanese fishermen originally begin fish printing?
« What is done with the fish after it has been printed?
+ How many methods of gyotaku are there?



https://ocean.si.edu/conservation/get-involved/educational-uses-gyotaku-or-fish-printing
https://ed.ted.com/lessons/gyotaku-the-ancient-japanese-art-of-printing-fish-k-erica-dodge
https://www.youtube.com/watch?v=k_mG-Ka4mv8
https://www.youtube.com/watch?v=6MtT5dCCEg8
https://www.youtube.com/watch?v=yga-uaYEWHQ

Part 2: Instructions for fish printing

After students have watched the videos about gyotaku, introduce the instructions on how we will
be using rubber molds to make our own fish prints, inspired by gyotaku.

How to fish print:
1. Use a paintbrush to lightly cover the fish mold of your choice in paint.
a. Painting Tips:
i. Place scrap paper or cardboard on the table to help minimize paint on the table.
ii. If you have a large group, only allow students to use one color per fish mold.

iii. Remind students that a lighter coat of paint will show more of the features on
the mold.

2. Once the fish is covered, take the material you will be applying your fish print to, and lay
it on top of the fish. Gently rub with your hands on the back of the paper or fabric to ensure
the paint transfers to the medium.

a. Tip: Use paper grocery bags to make your prints if you don't have access to fabric.

3. After transferring the print to your paper or fabric, gently pull up on the paper to reveal
your print!

4. Rinse the mold under cool water until the water runs clear to remove any remaining paint

and dry it before using again. Repeat for the next student/print.




Example Fish Drawing:
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Drawing by: Morgan Treon, S.C. Sea Grant Consortium



Main Adaptations of a Fish:

Dorsal Fin

Lateral Line

Eyes

Mouth

Pectoral Fins (2) _
7 Anal Fin

Operculum (gills under)

Caudal Fin

Pelvic Fins (2) Sea Grant

S.C. SEA GRANT CONSORTIUM

Drawing by: Morgan Treon, S.C. Sea Grant Consortium



Drawing Examples of Main Tail Types: Drawing Examples of Main Types of Mouth Positions:

/ Truncate Terminal 0 q
(Y)
Lunate Inferior
< Forked Superior 0 Q
N/

Sea Grant

S.C. SEA GRANT CONSORTIUM Drawings by: Morgan Treon, S.C. Sea Grant Consortium



Main Types of Mouth Positions (Additional Examples):

OB

W Y

inferior protrusible

Source:; Florida Museum, Discover Fishes Mouth Types



https://www.floridamuseum.ufl.edu/discover-fish/fish/anatomy/mouth-types/
https://www.floridamuseum.ufl.edu/discover-fish/fish/anatomy/mouth-types/
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Source: Guide to the Salt Marshes and Tidal Creeks of the Southeastern United States



https://www.saltmarshguide.org/guide/identification-guide/chordates/bony-fishes/
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