


SAFETY
GUIDELINES

SUMMARY OF
SUPPLIES

Around the Americas

Safety Concerns for Visitors

Be aware of how visitors operate binder clips. Small fingers can get pinched.

The following supplies are needed for any version (polar, temperate, sub-tropical)

of this activity:

ITEM DESCRIPTION QUANTITY
Carpet Small, blue 3 carpets, 1 carpet/Zone
Picture of phytoplankton Laminated 3, 1 picture/Zone
Picture of zooplankton Laminated 3, 1 picture/Zone

Sand in a small jar with
binder clip glued to lid

Represents nutrients on the
ocean floor

3, 1 picture/Zone

Thick fabric ribbon

Two or three different
lengths, depending on size
of stuffed animals

60, 20/Zone

Binder clips

Large

3 boxes, 1 box/Zone

Felt circles

‘ Arctic Zone:

Stuffed animals, with binder
clips sewn on them

2" diameter, to symbolize
pollution

Phytoplankton, zooplankton
(krill), Arctic cod, seal/walrus,
Polar bear, narwhal

60, 20/Zone

1 of each creature

Arctic Zone marine food
web diagram

Temperate Zone:

Stuffed animals, with binder
clips sewn on them

Laminated

Phytoplankton, zooplankton
(krill), salmon, herring, orca,
gray whale, harbor seal.

1 of each creature

Temperate
Zone (Pacific Northwest)
marine food web diagram

Sub-Tropic Zone:

Stuffed animals, with binder
clips sewn on them

Laminated

Phytoplankton, zooplankton
(krill), herring, mackerel or
squid, dolphin, orca, shark

i

1 of each creature

Temperate Zone (Pacific
Northwest) marine food web
diagram

Laminated
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PROCESS AND
PROCEDURE

A food web shows the feeding
relationships among populations.

Setup:
1. Lay out a carpet, and place the
stuffed animals and pictures on it.

Procedure:

1. Ask visitors: What do all of these
animals have in common?

2. Invite the visitors to pick up one of
the stuffed animals or plants.

¢ What is another organism that
depends on this animal or plant
for food? Make a connection with

ribbon between these two animals.

3. Continue to make the food web. Ask
the visitors:

¢ Are there any other organisms
that depend on this animal?
What does this animal eat? Make
a connection with ribbon for each
relationship.

Ecosystem: A community of organisms
that interacts with its environment.

Ecosystem = Community + Environment

Community: A group of plant and animal
populations that live in the same area and
depend on each other for food.

Community = Population + Population

)

5

L

Population: A group of the same kind of organism.

Population = Organism + Organism

5

L

Organism: Any living plant or animal.
All organisms have a life cycle.
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Around the Americas

4. Explain that what they have made is
a food web, which shows all of the
connections between plants and ani-
mals in an ecosystem. Biodiversity
is the variety of life in an ecosystem.
The more species and the more con-
nections there are, the healthier the
ecosystem.

5. Have the visitors pick up the stuffed
animal that they started with, lifting it up
off of the ground or surface of the table.

e What happened to the other
animals? (They were affected.)

¢ |f this animal were to disappear
from the ecosystem, [Disconnect
the ribbon(s) that are connected
to it.] what would happen to the
other animals? Can new connec-
tions be made?

¢ What other things could the
organisms in the food web eat?
In a healthy ecosystem with a lot
of connections, if one species is
lost, the ecosystem as a whole can
survive because there is so much
biodiversity.

6. Repeat this process with the other
two ecosystem food webs.
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EXTENSIONS Discuss Bioaccumulation
and Biomagnification

1. “What kinds of things can disrupt
a marine ecosystem? Guide the

Right: Bioaccumulation of discussion to pollution. What kinds
contaminants can occur when of pollution might be in a marine
species higher on the food chain ecosystem?

eat contaminated species. This can

occur within and between land- and 2. Let’s imagine that some pollution

got into the water and parts of the
ocean floor became contaminated
with heavy metals. Place some red
dots on the ocean floor. Is this dan-
gerous for creatures living in the
sea? Does it affect us at all?

marine-based food chains.

3. What do you think would happen if
of the pollution was eaten by some
zooplankton... and that zooplank-
ton was eaten by some herring
(and those heavy metals became
trapped in the fat of the herring)...
what else might be affected?
Guide the visitors through the food
web, talking about how the heavy
metal pollutants will move through
the web and accumulate in the
largest organism.

FACILITATION e Be aware of visitors’ attention and
NOTES body language. Be willing to tailor
the length/content of presentation

to your audience. (Rule of thumb for

attention length: 1 min/year of age).

e Use a mix of concrete language and
analogies in explanations.
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ACTIVITY MISSION Learners will discriminate differences in the sounds caused by sound waves traveling
through different mediums: air and water. A quart plastic bag, with zip-able closure, is filled
with air or water. The bag is held to one ear, while the other ear is plugged. A friend strikes
the tuning fork and places it against the plastic bag.

Time: 5-10 min. (with Extension and Adaptation)

CONCEPTS ¢ Sound travelsin waves.
e Sound waves are affected by the medium through which they travel (e.g. air, water).

LEARNING e | earners will be able to demonstrate their comprehension of underwater sound
OBJECTIVES transmission by explaining the properties of water.

e |earners will be able to apply their understanding of underwater sound
transmission to ocean waters.

STANDARDS AND U.S.:83,97,98 -
PRINCIPLES Canada: 307-3, 307-9, 307-10
Ocean Literacy Principles: 7d

PRE-DELIVERY PREP Supplies Needing a Day or More to Prepare
e Check supplies, especially plastic freezer bags
Hard-to-Obtain Materials

e Tuning fork, Concert A — check Music Department
of local high school/college or a local physician

SAFETY  Safety Procedures
GUIDELINES None
Hazardous Materials
e None 2
Safety Concerns for Visitors ‘

e Visitors should not put any materials from this activity inside the ear canal.

e |nstruct visitors in techniques for using the tuning fork appropriately — striking it
gently on a hard surface.

e Examine the bags for leaks or moisture, especially with extensive use. Visitors with
hearing aids or cochlear implants may not want to risk getting their devices moist
by holding the fluid-filled bags up to their ears. They may choose to operate the
tuning fork, instead.
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SUMMARY OF
SUPPLIES

PROCESS AND
PROCEDURE

Around the Americas

Consumable Supplies

ITEM DESCRIPTION QUANTITY
Plastic bag with zip closure Freezer strength, As needed
1 quart capacity
Water Room temperature As needed
Durable Supplies
ITEM DESCRIPTION QUANTITY
Tuning fork Metal, Concert A 1
Plastic container Baking pan, 8"x 8” 1
(20 cm x 20 cm) — to hold
water-filled plastic bags
Towel(s) Absorbent cloth As needed
Slinky™ Metal or plastic (Note: Size 2 (one for back-up)

that can be managed. Fre-
quency of tangles tends to
increase with Slinky™ length.)

(Note: Steps 1-3 can be done either prior 6.
to demonstration or with visitors.)

1. Fill one bag with air — put the straw
into the bag and zip the bag closed
around it. Gently blow air into the 7.
bag until it is full, remove the straw

and quickly seal the bag.

N

Fill one bag with water — Water

should fill the bag completely,

without any air bubbles.

w

of your institution.

&

Engage the visitors.

e How does sound travel

. Begin with “Welcome” phrase typical

underwater? What does it 9.

sound like?

o1

(Air or water)

. ldentify the substance filling the bag.

Show the tuning fork. Demonstrate
and explain how to use the tuning
fork appropriately — Gently strike the
tuning fork on a hard surface (table).

Person 1: Choose one of the bags
(filled with air or water). Hold this bag
against one ear, while holding the
opposite ear closed. (Do not cover
the bag with your hand.)

Person 2: Strike the tuning fork on

a table or hard surface. While it is

vibrating, touch the contact end of
the tuning fork to the bag.

e What does the tuning fork sound like?
Repeat Steps #7-8 with the other bag.

e How are the sounds different from
each other?

e How would you explain this?
e How would you apply this to seawater?
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EXTENSIONS

FACILITATION
NOTES

Around the Americas

Have your audience listen to Sea Sounds: Download audio files of whales, snap-
ping shrimp, natural phenomena and human-generated sounds from the Discovery
of Sound in the Sea (DOSITS) sites (see Recommended Resources). Play them and
have the audience identify the sounds.

Show Longitudinal Waves with a Slinky™:
(Note: Store Slinky™ in original packing box when not in use to prevent tangles.)

1. Recruit 1 (or 2) volunteer(s) from the audience to hold the end(s) of the Slinky™.
2. Hold the Slinky™ so it is stretched horizontally, but does not sag or uncoil rigidly.

3. While holding the ends of the Slinky™ still, start a longitudinal wave (side-to-side,
not up-and-down).

4. Observe the compression and expansion of the coil. This illustrates the movement
of molecules as a sound wave is transferred.

5. Return Slinky™ to box immediately after use.

Be sure to include adults and children as you extend invitations for participation. Be alert
to body language cues of the group and tailor presentation accordingly. Young learners
may be either very eager or reluctant to manipulate items in this demonstration. Be patient
when giving instructions. Several of these items can be used simultaneously with small
groups of visitors. Demonstrate proper usage and enlist the help of accompanying adults
to assist young visitors.
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Around the Americas

Acidification: The process of becoming
more acidic from the original condition.
Acidification does not require the final
solution to be an acid (pH < 7).

Arctic: The polar region near the North
Pole. This region is comprised of ocean
surrounded by land. Here, sea ice forms
in the ocean.

Antarctica: The polar region near the
South Pole. Comprised of continental
land surrounded by water. Here, glacial
ice forms on land.

Anadromous: Andromous fishes are
those that spend all or part of their adult
life in salt water and return to freshwater
streams and rivers to spawn.

Bioaccumulation: The increase in
concentration of a substance in living
organisms as they take in contaminated
air, water, or food.

Biomagnification: The increase in con-
centration of a contaminant that occurs
in the species of each higher level of a
food chain.

Community: A group of different popula-
tions that live in the same environment.
An example of a community can include
an orca whale, sea lion, fish, zooplank-
ton, and phytoplankton.

Environment: All of the factors and cir-
cumstances that surround an organism
or group of organisms and have an im-
pact on their development and survival.

Frequency: The number of wave cycles
per unit of time.

Longitudinal wave: The movement of the
particles is parallel to the direction of the
wave motion. This is a characteristic of a
sound wave.

Organism: A single plant or animal.
Example: An orca whale or a crab.

Photosynthesis: The process in which
plants combine water and carbon
dioxide to make sugar (energy) and
oxygen. Phytoplankton and marine
plants produce half of the oxygen in the
atmosphere, and process much of the
world’s carbon dioxide.

Phytoplankton: Single-celled plant plank-
ton, which are the base of the marine
food chain. Phytoplankton need sunlight,
water, and nutrients to produce energy.

Plankton: Small plant or animal organisms
that float passively in water systems.

Population: A group of the same type
of organism in an area. Example: a
group of crabs.

Sea Surface Temperature (SST):
The temperature at 1 m below the sea
surface (NOAA 2009).

Transverse wave: The movement of the
particles is perpendicular to the direction
of the wave motion. This is a characteris-
tic of a water wave.

Upwelling: When winds blow away from
the shore and push surface waters out
to seaq, it may lead to the upwelling of
deeper, colder, nutrient-rich water. This
water transports nutrients, sediments,
pollutants, and organisms to the surface.

Wavelength: The length of one wave cycle;
the distance from one point to the cor-
responding point in the next wave cycle,
e.g. from the top (or bottom) of a wave
to the next top (or bottom) of a wave
(Discovery of Sound in the Sea, 2009).

Zooplankton: Tiny animal plankton,
which eat phytoplankton. Some larger
zooplankton eat other smaller zoo-
plankton. Together with phytoplankton,
zooplankton form the foundation of the
marine food chain.
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LESSON 1: OCEAN ACIDIFICATION

Web sites

Pictures of the effects of ocean acidification on marine organisms:
http://www.ocean-acidification.net

NOAA Research Council’'s report on Ocean Acidification:
http://www.nrc.noaa.gov/plans_docs/2008/Ocean_AcidificationFINAL.pdf
Journal Articles

The Royal Society’s Report on Ocean Acidification:
This is a very accessible journal article detailing the science behind ocean acidification.
http://www.jncc.gov.uk/page-4003

LESSON 2: MARINE ECOSYSTEMS

Web sites

Ocean Info website contains pages dedicated to marine biology careers, an-
swers to common ocean/animal questions, and a great page called Ocean Info
with a link to the Pacific Northwest food web:
http://oceanlink.island.net/index.html

The EcoKids website has an interactive game kids can play to understand the
food chain, and the great diagram showing bioaccumulation used in the back-
ground science section of this activity:
http://www.ecokids.ca/pub/eco_info/topics/frogs/chain_reaction/index.cfm

OceanLink Food Web site:
http://oceanlink.island.net/biodiversity/foodweb/foodweb.html

Books
Rose, Deborah Lee. Into the A, B, sea an ocean alphabet. New York: Scholastic P, 2000.

Fleisher, Paul._ Ocean food webs. Minneapolis: Lerner, 2008.

LESSON 3: UNDERWATER SOUND

Web sites

The Discovery of Sound in the Sea website from the University of Rhode Island
features a “sound gallery” of marine sounds:
http://www.dosits.org/gallery/intro.htm
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LESSON 1:

LESSON 2:

Around the Americas

OCEAN ACIDIFICATION

Journal Articles

“Ocean acidification due to increasing atmospheric carbon dioxide.”
The Royal Society — the UK’s national academy of science. June 2005. 06 Mar. 2009
<http://royalsociety.org/document.asp?id=3249>.

MARINE ECOSYSTEMS

Resource Books

National Science Resources Center. Ecosystems: teacher’s guide / Science and
Technology for Children. Burlington, NC: Carolina Biological Supply Co.,1996.

National Science Resources Center. Organisms: teacher’s guide / Science and
Technology for Children. Burlington, NC: Carolina Biological Supply Co., 2002.

Niesen, Thomas M. Beachcomber’s Guide to Marine Life of the Pacific Northwest.
Houston, TX: Gulf Company, 1997.

Web sites

“WHOI: Oceanus: Life in the Arctic Ocean.” Home: Woods Hole Oceanographic
Institution. 06 Mar. 2009 <http://www.whoi.edu/oceanus/viewArticle.do?id=2467>.

Arctic

Nriiry
ouly,

C_20N2 “NMaonndon m
. Zuus. vicnhoao

information/Monodon_monoceros.html>.

“FAQ Fisheries & Aquaculture — Boreogadus saida fact sheet.” FAO: FAO Home.
Food and Agriculture Organization of the United Nations. 06 Mar. 2009
<http://www.fao.org/fishery/species/2233>.

“Ringed Seal (Phoca hispida) — Office of Protected Resources - NOAA Fisheries.”
NOAA Fisheries — National Marine Fisheries Service. 06 Mar. 2009
<http://www.nmfs.noaa.gov/pr/species/mammals/pinnipeds/ringedseal.htm>.

“Alaska Region — Marine Mammals Management.” Alaska Region, U.S. Fish and
Wildlife Service. 06 Mar. 2009 <http://alaska.fws.gov/fisheries/mmm/polarbear/
facts.htm>.

Temperate

Killer Whale (Orca) | Cetacean Fact Sheet | American Cetacean Society.”
ACS — American Cetacean Society. 06 Mar. 2009 <http://www.acsonline.org/
factpack/KillerWhale.htm>.
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Sub-Tropical

“CMS: Orcinus orca, Killer whale.” CMS — Convention on Migratory Species —
Convention sur les Esp. 06 Mar. 2009 <http://www.cms.int/reports/
small_cetaceans/data/o_orca/o_orca.htm>.

Great White Shark. 06 Mar. 2009. Wikipedia, the free encyclopedia. 06 Mar. 2009
<http://en.wikipedia.org/wiki/Great_white_shark.>.

“Ichthyology Department: Bull Shark.” Florida Museum of Natural History. 06 Mar.
2009 <http://www.fimnh.ufl.edu/fish/gallery/Descript/bullshark/bullshark.htm>.

“Ichthyology Department: King Mackerel.” Florida Museum of Natural History. 06
Mar. 2009 <http://www.fimnh.ufl.edu/fish/gallery/descript/kingmackerel/
kingmackerel.html>.

“Ichthyology Department: White Shark.” Florida Museum of Natural History. 06 Mar.
2009 <http://www.fimnh.ufl.edu/fish/Gallery/Descript/Whiteshark/whiteshark.html>.

“lllex illecebrosus, Short-finned squid — The Cephalopod Page.” Octopus, Squid,
Cuttlefish, and Nautilus - The Cephalopod Page. 06 Mar. 2009 <http://www.
thecephalopodpage.org/illex.php>.

“Tucuxi Dolphin — Dolphins And Whales Window.” Dolphins and Whales Window.
06 Mar. 2009 <http://dolphins.jump-gate.com/differnt_dolphins/%20tucuxi.shtml>.

LESSON 3: UNDERWATER SOUND

Resource Books

“High Frequency Underwater Sound.” Wiley Encyclopedia of Electrical and
Electronics Engineering. Ed. J.Webster. John Wiley & Sons, Inc., 2007.

Fleisher, Paul. Our Oceans. Brookfield, CT: Millorook Press, 1995.

Web sites

“How sound is used to study marine mammal distribution: People and Sound in
the Sea.” Discovery of Sound in the Sea. 07 Mar. 2009 <http://www.dosits.org/
people/resrchxp/5.htm>.

“Sea Surface Temperature.” NOAA Coastal Services Center. NOAA. 09 Mar. 2009
<http://www.csc.noaa.gov/crs/cohab/hurricane/sst.htm>.

(J.Webster (ed.), Wiley Encyclopedia of Electrical and Electronics Engineering.
Copyright © 2007 JohnWiley & Sons, Inc. High-Frequency Underwater Sound p.6)
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