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Abstract
The following lessons connect Art class with Science class. After an introduction
to the BioAction Lab and the ancient Japanese printmaking technique of Gyotaku,
where ancient fishermen printed fish to record the size and type of their catches,
students will be asked to use Art and Science to benefit their environment and
their own health. They will be given the task of researching information about
what kinds of fish they eat, where they’re from and what guidelines there are for
the fishing and consumption of these fish. These lessons should take
approximately 3-4 classes over a three-week period and are designed for the
middle-school level, targeting 6th grade.

Introduction
As students of Worthington Hooker Middle School in New Haven, CT, we live near
Lighthouse Point situated in Long Island Sound, which empties into the ocean.
Many animals and, in particular, many species of fish live in this great body of
water. Pollution, over-fishing, and mercury poisoning are threatening the fishing
industry. Our environment, its inhabitants, and human health are at stake.

Celebrating Earth Day is an important part of Community Service at our school. To
spread the word about the problems and possible solutions to a cleaner Long Island
Sound and for better health, students will research information and explore the
BioAction Lab to generate solutions that they can execute on a local level to help
the Sound.

The following science content standards will be addressed during this extension
lesson: National Content Standard A: Inquiry, B: Physical Science, C: Life Science,
F: Science in Personal and Cultural Perspectives, G: History and the Nature of
Science, H: Biodiversity and Human Health, as well as State of Connecticut Visual
Art Standards 1: Understand, select and apply media, techniques and processes, 2:
Understand and apply elements and organizational principles of art, 3: Consider,
select and apply a range of subject matter, symbols and ideas, 5: Reflect upon,
interpret and evaluate their own and others’ work, and 6: Make connections
between visual arts, other disciplines and daily life.

It is with the help of these standards that students will be asked to combine their
knowledge of science and art in order to help their community and themselves.
They will literally “make connections between the visual arts, other disciplines and
daily life” (State of Connecticut State Board of Education, 2002). One of the goals
in connecting their art lesson with the visit of the BioAction Lab to our school is to
show students the relationships between not only their school subjects but also
what they learn in school and how that knowledge can affect their health and the
health of the outside community.

Students will be able to use the BioAction Lab to research information about
pollution, over-fishing, and mercury poisoning as well as utilizing websites about
these subjects. They will then be able to make decisions in their own life and the
life of their community based on this information.

Assessment of these lessons will come in the form of a class critique. Group
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discussions and a game of “Go Fish!” generated for the extension lesson will also be
part of the assessment process. This game will consist of playing pieces in the
shape of fish with information written on one side as to what kind of fish it is. A
player must “Go Fish” and then decide if they should keep their “catch” and
consume it or throw it back in order to benefit themselves, that species and the
environment.

A field trip to the local fish market just down the street from the Middle School
will be arranged either at the beginning or end of the series of lessons. Students
can then draw, compare and contrast the different types of fish sold or make
conclusions about whether they or their parents should buy or consume the fish
seen there.
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Objectives
Students will:
• Identify problems in the fishing industry.
• Determine through the “Go Fish!” game whether or not a species of fish is

endangered, threatened or compromised in some way.
• Make connections to their own lives and human health as well as those around

them.

Materials
BioAction Lab
Books
Markers
Pencils
Gyotaku prints
Paint
Brushes
Rulers
Newspaper

Set up
At least two classes will be held with the BioAction Lab in the Library. Gyotaku
prints will be created in the Art Room.

Staffing
needs

During the previous lessons with the BioAction Lab and especially the field trip to
the fish market, additional teachers or a paraprofessional will be helpful.
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Judie Alderman Grade 6
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Background
The Monterey Bay Aquarium website that includes The Seafood Watch
information was the impetus for the Science aspect of this project. It has a
chart (included) that shows which fish are recommended for eating, which fish
are on the cautionary list for various reasons, and which fish, because of various
reasons, should be avoided. These reasons range from pollution of an environment
and over-fishing of a species to the way certain fish are raised and caught.
Mercury poisoning is a concern for people who consume certain types of fish.

Vocabulary
Gyotaku An ancient form of printmaking used by Japanese fishermen to record
their catches.
Long Island Sound A narrow body of brackish water between Connecticut, Rhode
Island, and Long Island, New York.
Community One unit of life studied by scientists.
Biodiversity Biological diversity in an environment as indicated by the numbers of
different species of plants and animals.
Earth Day A day set aside in April to remind everyone to take care of the Earth.
Pollution A harmful chemical or waste material discharged into the water.
Over-fish When a species is fished to excess, to the extent of the depletion of a
certain species or stock of fish.
Mercury Poisoning The release of mercury into waterways, which is hazardous to
the environment and humans.
By-catch Fish and other animals that are caught “by mistake” when fishing for
another type of stock (i.e. dolphins caught in tuna nets).

Set induction
Students should be prepared for the arrival of the BioAction Lab. The connection
between the BioAction Lab and their Art class will be discussed at length before
the Lab arrives. Gyotaku, the ancient Japanese method of fish printing, will be
discussed and demonstrated. The Gyotaku lesson should generate excitement and
extend through the Science aspects of the Unit. Information about Gyotaku will
be passed out and discussed as well.

Lesson
procedure

Students will participate in a large group discussion to begin with. Ask students
what kinds of fish they eat and what they know about them. Make KWL (what I
Know, what I’d Want to know, and what I Learned) lists on the board of all of the
information shared. The last column will be empty until the end of the unit.
Explain to students that they will be playing “Go Fish” in a different way. Each
student will pick a fish-shaped game card. They will then fill out their “Go Fish!”
worksheet. Afterwards they will use the BioAction Lab and the information sheets
from the Monterey Bay Aquarium to answer the worksheet, again filling in any
information that they did not previously know.
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Discussion
Each student will share one fact that they knew and one that they learned with the
group.

Assessment
Assessment will be based on the “Go Fish!” worksheet filled out with information.
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Gyotaku—Paint Your Catch
(Lesson 2)

Judie Alderman Grade 6
Worthington Hooker Middle School

Objectives
Students will:
• Read and discuss information and history about Gyotaku.
• Watch a demonstration on painting molded and real fish.
• Paint fish and print their impressions.
• Critique the painted fish prints when dry.

Materials
Molded fish
Real fish (frozen)
Speedball printing ink
Paintbrushes
Newspaper
Printing paper
Sponges

Set up
Classroom should be set up to paint and print as soon as the students arrive, with
newspaper, ink and brushes on the table. A demonstration table with historical
information about the art of Gyotaku should also be set up.

Staffing
needs

This lesson can be done by just the teacher, but it’s always helpful to have
someone else help with fish washing.

Background
Gyotaku is the ancient Japanese art of printmaking primarily with the use of fish.
Fishermen used to print each fish from their catches in order to record not only
the entire number of fish caught but also each individual species as well. They
would ink up fish and print them onto rice paper. These types of prints using a
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distinctly shaped object, usually a fish, were made by Classical Japanese
printmakers but are an inspiration to printmakers who transform their art with
flattened and simplified shapes such as seen in Japanese block prints.

Vocabulary
Gyotaku The ancient Japanese art of printing fish.
Printing ink A thick paint used in printmaking.
Dorsal fin Single fin along the centerline of the fish that helps with balance.
Anal fin Fin at the back of fish.
Caudal fin Tail fin that aids in propulsion.
Pectoral fin Chest fin, along with the pelvic fin assists with steering, stopping and
hovering.
Pelvic fin Hip fin.

Set induction
Students are always excited about fish printing. Once they see the materials laid
out they are very motivated to learn the procedure and print their own fish. Make
sure that everyone is respectful of the real fish and that they paint the fish
carefully, taking special care of the eye. Each fish should be washed in between
printings to assure its safety and preservation.

Lesson
procedure

Each table of five to six students will have a fish to share. Students should put
their names on their papers and leave them off to the side away from the painting
section of the table. Teachers can offer many colors of printing ink or just one per
table depending upon time constraints. Fish can be pinned in order to show the fins
clearly. Printing ink should be applied lightly in two directions from the head of
the fish to the tail and then reversed. Leave the eye blank to be painted later but
don’t forget the fins. Lay rice or printing paper over the fish and press gently,
carefully rubbing over the entire fish. Pull print and lay to dry. More details can be
added when the fish is dry.

Discussion
Usually discussion happens while this project is in full bloom! Students painting the
fish have many observations as do the students waiting to print. They roam from
table to table looking at what others are doing and stop to admire the drying rack.
A large group discussion can take place after clean up to share experiences.
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Assessment
When fish prints are dry, they are pinned up for a formal art critique. Use prints
from the other class to make it as objective as possible. Ask students to look for
details, neat application of paint/ink, unusual creativity.
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Annotated
Bibliography

For Teachers

Books

American Museum of Natural History. 1998. Scientists on Biodiversity. Created
with support from The Garden Club of America, Edited by Linda Loebner and
Sharon Simpson with Theron Cole, Jr.
Invaluable essays on biodiversity making connections between biodiversity and
human health very clear.

Wright, Russell G. 1995. Oil Spill. Dale Seymour Publications, Menlo Park, CA.
This is a great example to use for event-based Science and provides many ideas on
how to proceed with the lesson.

Publications

School Arts Magazine. Editor: Eldon Katter. Davis Publications, Inc., Worcester,
MA.
This publication is “The Bible” for art educators and features many cross-
curricular lessons.

Websites

www.mbayaq.org
This website, useful for both teachers and students, is the source from which
The Seafood Watch charts were generated.

www.sciencedaily.com

For Students

Books
Arnosky, Jim. 1993. Crinkleroot’s 25 Fish Every Child Should Know. Bradbury,
Maxwell Macmillan, International, New York.
Arnosky’s illustrations are beautiful and realistic enough to help during the first
lesson using the BioAction Lab and fish worksheets.

National Audubon Society. May 2002. National Audubon Society Field Guide to
North American Fishes. Revision Editors: James D. Williams and Carter R. Gilbert.
Knopf, New York.

Websites

www.noaa.gov
Explains about different types of water pollution.

www.nrdc.org/water/oceans/default.asp
The Natural Resources Defense Council.
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GO FISH!

Name________________________________ Date_______________________

1) What is the name of your fish?

_____________________________________________________________________________________

2) What do you know about your fish?

_____________________________________________________________________________________

_____________________________________________________________________________________

3) Can you infer any data or information about your fish from a picture of this fish?

_____________________________________________________________________________________

_____________________________________________________________________________________

4) Using the “Fish List” and the chart from the Monterey Bay Aquarium, should you eat this fish? Why or why
not? Is it safe for you? The environment?

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Draw a sketch of your fish using any of the books from the BioAction Lab or books from your teacher.
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BEST CHOICES

Catfish (farmed)

Caviar (farmed)

Clams (farmed)

Crab: Dungeness
Crab: Snow
Crab: Stone
Halibut: Pacific
Lobster: Spiny/Rock (U.S.)

Mussels (farmed)

Oyster (farmed)

Salmon (Alaska, wild caught)

Salmon (canned)

Sardines
Shrimp (trap-caught)

Striped bass (farmed)

Sturgeon (farmed)

Tuna: Albacore
(troll/pole caught)
Tuna: Bigeye
(troll/pole caught)
Tuna: Yellowfin
(troll/pole caught)

PROCEED WITH
CAUTION

Clams (wild caught)

Cod: Pacific
Crab: Blue
Crab: Imitation/Surimi
Crab: King (Alaska)

Crab: Snow (U.S.)

Flounder: Summer/Fluke
Lobster: American/Maine
Mahimahi
Oysters (wild caught)

Pollock
Scallops: Bay
Scallops: Sea
Shrimp
(U.S. farmed or wild caught)
Sole (Pacific)

Squid
Tuna: Albacore
(longline caught)

Tuna: Bigeye
(longline caught)

Tuna (canned)

AVOID

Caviar (wild caught)

Chilean Sea
Bass/Toothfish
Cod: Atlantic
Crab: King (imported)
Flounders (Atlantic)
Grouper
Halibut: Atlantic
Monkfish
Orange Roughy
Rockfish/Rock Cod
Salmon (farmed/Atlantic)

Sharks
Shrimp (imported)
Snapper: Red
Sole (Atlantic)

Sturgeon (wild caught)

Swordfish
Tuna: Bluefish

CHOICES FOR
HEALTHY OCEANS

You Have the Power
Your consumer choices
make a difference.
Choose seafood from the
Best Choices or Proceed
with Caution lists to
support these fisheries
and fish farms that are
healthier for ocean
wildlife and the
environment.

How to Use This Guide
It’s OK to ask questions
when shopping or eating
out. Ask staff where
their seafood is from. Is
it farmed or wild-caught?
How is it caught? If
they’re not sure, choose
something else.

This is a National Pocket
Guide.
Please be sure to visit
www.montereybayaquarium.org
to view regional guides
that identify sustainable
alternatives in your area,
or in places you plan to
visit, and to learn more
about seafood choices.

Monterey Bay Aquarium Seafood Watch



Peabody Fellows Program 2004/Fish.Judie Alderman 13

Fish List
OF = Over fishing
BC = By catch
HD = Habitat damage
PO = Polluted waters/pollution

Abalone Green
Catfish (farmed) Green
Chilean Sea Bass Red-OF, BC
(also called Patagonian toothfish)
Cod Atlantic Red-OF, HD

Pacific Yellow
Crab Blue Yellow-BC, PO

Dungeness Green
King Red
Snow Yellow

Crawfish (farmed) Green
Flounder Summer/Fluke Yellow-HD

Atlantic Red-OF, HD
Grouper Red-OF
Halibut Atlantic Red-OF, HD

Pacific Green
Imitation Crab Yellow-BC
Lobster American/Maine Yellow-OF

Spiny Red
Spiny Rock (U.S./Australia) Green

Mackeral King Yellow-OF
Atlantic Green

Mahimahi (Dolphin fish) Yellow-BC
Monkfish Red-OF, HD
Orange Roughy Red-OF, HD
Pollock Yellow
Salmon Wild Yellow-HD

Wild (CA, AK) Green
Farmed Red-PO, HD

Sardines Green
Scallops-Bay & Sea Yellow-HD
Shark Thresher Yellow-BC

All others Red-OF, BC
Shellfish

Clams Wild Yellow-HD
Farmed Green

Mussels Wild Green
Farmed Green

Shrimp Imported Red-BC, HD
Farmed (U.S.) Yellow-BC, HD
Trap-caught Green

Snapper Red
Grey Yellow-OF, BC
Lane
Mutton
Yellowtail Yellow-OF, BC
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Sole Atlantic Red-OF, HD
Pacific Yellow-HD

Squid Yellow
Striped Bass Farmed Green
Swordfish Atlantic Red-OF

Pacific Yellow-BC
Tilapia Farmed Green
Trout Farmed Green
Tuna Long line Yellow-BC

Troll/pole caught Green
Bluefin Red-OF

White Sea Bass (Croaker) (CA & Mexico) Green


