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Welcome to the Marine Life Beaty Box!
This outreach kit is intended to provide you and your students with the opportunity to
connect with the Beaty Biodiversity Museum’s (BBM) unique biological collections. The
Beaty Box contains touchable specimens to stimulate inquiry and discussion within the
classroom, enhancing the student learning experience.

Theme
The theme for this Beaty Box is the
interconnectedness of marine organisms and the
impact of climate change. Under this theme,
students can learn more about:
•
•
•

The relationships between the littlest and
largest creatures in the ocean
The impact of extinction and climate change
on marine food webs
The role of sustainable practices in shaping the future of the ocean

By the end of the lesson, your group should feel more comfortable describing the
relationships between organisms and the way they are impacted by climate change.

How can I integrate the Beaty Box into my curriculum?
•
•
•

•
•

We encourage you to adapt the contents of the Beaty Box and its lesson plan to
best fit your curriculum.
Before you begin your lesson, please take the time to familiarize yourself with the
contents of the Beaty Box.
Both sections of this manual contain useful background information on the
contents of this Beaty Box.
o It is highly encouraged that you convey material about these organisms (such
as their habitat, behaviours, characteristics) to your group before or during the
ocean life activity. Use the online resources that are referenced throughout the
manual to help compliment your lessons.
For additional worksheets and activities, please visit the BBM website and view our
Educator Resources.
Show some videos of the Beaty Box organisms during the activity to help bring the
specimens to life.
o If possible, consider taking your group to the BBM before or after using the
Beaty Box to add to their biodiversity experience.
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The lesson plan (pages 83-93) focuses on the interconnectedness of marine organisms
and the impact of climate change. Under this theme, students can learn more about:
•
•
•

The relationships between the littlest and largest creatures in the ocean
The impact of extinction and climate change on marine food webs
The role of sustainable practices in shaping the future of the ocean

Curriculum Connections (Grades 2-12)

Some of the “big ideas” and core curriculum concepts included in this Beaty Box are:
•
•
•

•
•

•
•
•

•

•

•
•
•

Grade 2: Water is essential to all living things, and it cycles through the
environment.
Grade 3: Living things are diverse, can be grouped, and interact in their ecosystems.
Grade 5: First Peoples concepts of interconnectedness in the environment; the
nature of sustainable practices around BC’s resources; First Peoples knowledge of
sustainable practices.
Grade 7: Earth and its climate have changed over geological time.
Grade 9: The biosphere, geosphere, hydrosphere, and atmosphere are
interconnected, as matter cycles and energy flows through them; sustainability of
systems; First Peoples knowledge of interconnectedness and sustainability
Grade 10: Acid-base chemistry.
Chemistry 11: Organic chemistry and its applications have significant implications
for human health, society, and the environment.
Earth Sciences 11: The transfer of energy through the atmosphere creates weather,
and this transfer is affected by climate change; the distribution of water has a
major influence on weather and climate.
Environmental Science 11: The distribution of water has a major influence on weather
and climate; Complex roles and relationships contribute to diversity of ecosystems;
Humans can play a role in stewardship and restoration of ecosystems.
Science for Citizens 11: Scientific understanding enables humans to respond and
adapt to changes locally and globally; scientific processes and knowledge inform
our decisions and impact our daily lives; evidence-based decision making through
science.
Geology 12: The plate tectonic theory explains the changes that occur within Earth
and to Earth’s crust throughout geological time.
Chemistry 12: Acid or base strength depends on the degree of ion dissociation.
Environmental Science 12: Human activities cause changes in the global climate
system; living sustainably supports the well-being of self, community, and Earth;
Human actions affect the quality of water and its ability to sustain life; sustainable
land use is essential to meet the needs of a growing population.

Marine Life Box 009

29

Photos: Unpacking Your Beaty Box
When unpacking your Beaty Box, plan to have lots of table space available. Please follow
the instructions below to ensure the safety of the specimens. To help you see how this
works, please watch the Marine Life Box video: http://bit.ly/BeatyBox
Tray 1:
1. Lift entire tray out of Beaty Box, including the specimens. Use both hands and lift by
the edge of the tray. Set it on the table.
2. Carefully remove specimens individually.

Tray 2:
1. Lift entire tray out of Beaty Box, including the specimens. Use both hands and lift by
the edge of the tray. Set it on the table.
2. Carefully remove specimens individually.
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Tray 3:
1. Lift entire tray out of Beaty Box, including the specimens. Use both hands and lift by
the edge of the tray. Set it on the table.
2. Carefully remove specimens individually.

Tray 4:
1. This tray is very heavy and there is no need to remove it from the box. Carefully
remove specimens individually.
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Special Handling Instructions
Jarred Specimens

The Marine Life Beaty Box showcases a variety of marine invertebrate species and
contains a number of jarred specimens. In the case of a broken jar, spill, or slow leak of a
jarred specimen, special care must be taken to insure the safety of your group as well as
the safe return of the specimens. Similar to many household products, the alcohol
solutions found in jarred specimens are not safe to drink, can cause eye irritation and the
possibility of mild skin irritation if touched. See the appendix for Material Safety Data
Sheets (MSDS) on alcohol.

To clean up a spill:

1. Clear the area immediately and ensure that students are not stepping on broken
glass.
2. Find another jar or closed container to place the specimen in. Regardless of the
condition of the specimen, it is important to return it and all its pieces with the
Beaty Box. Wear gloves or use a paper towel to protect your hand, then place the
labels, specimen, and any liquid you can salvage into the container. Keep the
container with the salvaged specimen away from public space and return it inside
the Beaty Box. A plastic screw-top jar works well. A zip-top bag can work, too.
3. Pick up any large pieces of broken glass carefully and dispose of them as glass
waste.
4. Use paper towels to mop up some of the alcohol and dispose of them in the regular
garbage outside of public space (the odour will be very strong).
5. Mop up the area and rinse thoroughly with water to remove any remaining residue.
6. It’s important for us to know how the specimen was broken in order to improve the
safety standards of future Beaty Boxes. Please fill out the Condition Report form
(found at the end of this manual).

If you notice any dampness in the Beaty Box, do let us know!
A slow leak can be detrimental to the specimens in the box.

Food Specimens
The Marine Life Box includes specimens that were sourced from a local grocery store.
Examples of ocean foods we eat show our connection to and impact on marine life.
Although these specimens look like the ones in your pantry, do not open or consume
them. Treat them with as much care as you would any other jarred specimen in this box.

Image 1: Flickr user David Mulder used under a creative commons license.
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What’s that smell?

It smells a little bit like old fish, right? Marine
mammals eat fish, and as a result, their bodies
accumulate aromatic compounds that give them that
fishy smell. They also have lots of oil in their bones,
which breaks down and can give off an unpleasant
odor. The smell gives students and educators the
authentic experience of working with real specimens.
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What’s in the Beaty Box?
Below, you will find background information for each specimen included in the Marine Life
Beaty Box, as well as links to external resources. This information can be found on the
flash cards included with this Beaty Box.
Specimen
Image and
source

Habitat

Marine
Invertebrates Diet
Predators
Description

Trophic
Level
Safety &
Handling
References

Krill, Euphausid, MI(c)10-10f

Photo: Flickr user PAL LTER used under a creative commons license

Native; varies depending on species, but are found
worldwide in open seas including the Pacific Ocean. They
are typically found at deeper depths during the day and
migrate toward the surface for feeding at night. This
pattern of movement is called diurnal, or diel vertical,
migration.
Herbivore; filter feed mainly on phytoplankton; some are
omnivores
Vary depending on location; include whales, penguins, fish,
and humans
Roughly the size of a paperclip (6 cm in length), krill have
large black eyes, a mostly transparent body, and a tough,
reddish exoskeleton. Their many pairs of legs are used for
swimming and eating.
Primary consumer
Do not open vial. Do not shake the vial. Hold by the sides of
the box (the vial is attached to black box for safe viewing).
This vial contains ethanol.
Krill Facts Center | Krill Facts
http://www.krillfacts.org/1-krill-facts-center.html
Krill Marine Biology | Marine Bio
http://marinebio.org/species.asp?id=518
Andy Lamb and Bernard P. Hanby. 2005. Marine Life of the Pacific Northwest:
A Photographic Encyclopedia. Harbour Publishing.398pp.
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Specimen
Image and
source

Habitat
Diet
Marine
Invertebrates Predators
Description

Trophic
Level

Ochre or purple sea star, Pisaster ochraceus,
MI(e)00-263a,b

Photo: Flickr user Jerry Kirkhart used under a creative commons
license.

Native; found on the Pacific coast from Alaska to Baja
California, often in clusters under shady ledges of rocks or
in crevices in intertidal areas, and deeper.
Carnivore; mainly eats mussels (such as the California
mussel and Pacific blue mussel) and smaller marine
animals including barnacles, snails, limpets, and chitons
Include sea otters, sea gulls
Ochre sea stars are a common, relatively large species,
measuring up to 50 cm across. They usually have five arms,
with purple or yellow/orange colouring. The surface of the
body is covered in small spines forming wavy patterns.
They move throughout their habitat using tube feet located
on their underside and feed by everting their stomach out
through the mouth cavity and inserting it inside the shell(s)
of prey to digest the soft body.
Secondary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Ochre Sea Star | Slater Museum of Natural History
https://www.pugetsound.edu/academics/academic-resources/slatermuseum/exhibits/marine-panel/ochre-sea-star/

Pisaster ochraceus, Ochre Sea Star | Encyclopedia of Life
http://eol.org/pages/598469/details
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Specimen
Image and
source

Habitat
Marine
Invertebrates

Diet
Predators
Description

Trophic
Level

California mussel, Mytilus californianus, MI(m)60-264a

Photo: Wikimedia user Sharon Mollerus used under a creative commons
license.

Native; inhabits high energy rocky shores of the Pacific
Ocean from Alaska to Baja California
Omnivore; filter feeds on fine organic detritus and living
plankton from the sea water.
Ochre sea stars, crabs, lobsters, shore birds, humans

Up to 25 cm in length, the California mussel is blue-black
with smooth irregular growth lines. The interior of the shells
(valves) are lighter in colour, iridescent, and with darker
edges.
Primary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box.

References

California mussel | Monterey Bay Aquarium
https://www.montereybayaquarium.org/animal-guide/invertebrates/californiamussel

Mytilus californianus | Lester B. Pearson College

http://www.racerocks.com/racerock/eco/taxalab/ensy02/simonm.html
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Specimen
Image and
source

Habitat
Diet
Marine
Invertebrates

Predators
Description

Trophic
Level

Spiny pink scallop, Chlamys hastata, MI(m)60-265a

Photo: Wikimedia commons user Daniel Hershman used under a
creative commons license.

Native; found from Alaska to California on subtidal, sandy or
shell debris bottoms to 150 m in depth.
Omnivore; filter feeds on fine organic detritus and living
plankton from the sea water
Sea stars, humans
Up to 9.3 cm across, this species has less than 30 prominent
ribs covered in tiny sharp spines on each of its rounded
shells (valves). This species is variable in colour, but the
upper valve typically has a brighter colour than the lower
valve. This scallop species owes its colour to the orange or
brown-purple species of sponges that live on its valves.
Small bright green eyes (ocelli) line the edge of both valves.
Primary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box.

References

Chlamys hastata (Sowerby, 1843) | Walla Walla University

https://inverts.wallawalla.edu/Mollusca/Bivalvia/Ostreoida/PectinidaePropeamussidae/Chlamys_hastata.html
Spiny pink scallop, spiny scallop, swimming scallop | Biodiversity of the
Central Coast
https://www.centralcoastbiodiversity.org/spiny-pink-scallop-bull-chlamyshastata.html

Chlamys hastata: Swimming scallop | Race Rocks Ecological Reserve
http://www.racerocks.ca/chlamys-hastata-swimming-scallop/
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Specimen
Image and
source

Habitat
Diet
Marine
Invertebrates

Predators
Description

Trophic
Level

Smooth pink scallop, Chlamys rubida, MI(m)60-266a

Photo: Flickr user Francesco Bonaccorsi used under a creative
commons license.

Native; present from Alaska to California, Siberia to Japan
from the intertidal zone to 300 m in depth subtidally.
Omnivore; filter feeds on fine organic detritus and living
plankton from the sea water
Sea stars, humans
Up to 8 cm across, this species has about 30 prominent
radial ribs on its rounded shells, which are smooth and
without spines. This species is typically pink, red-purple, or
yellow. This species is often covered in a number of sea
sponge species. Small bright green eyes (ocelli) line the
edge of both valves.
Primary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Chlamys rubida (Hinds, 1845) | Walla Walla University

https://inverts.wallawalla.edu/Mollusca/Bivalvia/Ostreoida/Pectinida
e-Propeamussidae/Chlamys_rubida.html
Smoot pink scallop, pink scallop, Hind’s scallop, swimming scallopChlamys rubida | Biodiversity of the Central Coast
https://www.centralcoastbiodiversity.org/smooth-pink-scallop-bullchlamys-rubida.html
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Specimen
Image and
source

Skeleton shrimp, Caprellidae sp., MI(c)10-267a

Photo: Flickr user Rickard Zerpe used under a creative commons
license.

Habitat
Diet
Predators
Marine
Invertebrates Description

Trophic
Level

Non-Native; inhabit coastal waters, low intertidal zone and
subtidal waters in California, attached to piers, rocks,
grasses, and pilings.
Omnivore; phytoplankton, detritus, filtered food particles,
amphipods
Predatory invertebrates and fish
This species has long cylindrical body 4 cm in length with
three pairs of legs at the back end, and two pairs on the
front end of their body. Antennae are used for filter feeding
and swimming while the front legs are used for defense,
grooming and the capture of food. The back legs are used
to grasp onto surfaces such as algae to hold on to their
habitat and prevent drifting away. They are usually
transparent but may vary in colour from beige to brown to
reddish.
Primary consumer

Safety &
Handling

Do not open vial. Do not shake the vial. Hold by the
sides of the box (the vial is attached to black box for
safe viewing). This vial contains ethanol.

References

Indian River Lagoon Species Inventory| Smithsonian Marine Station at Fort
Pierce
https://www.sms.si.edu/irlspec/Caprella_penantis.htm
Skeleton shrimp| Monterey Bay Aquarium
https://www.montereybayaquarium.org/animalguide/invertebrates/skeleton-shrimp
Skeleton Shrimp| Chesapeake Bay Program
https://www.chesapeakebay.net/S=0/fieldguide/critter/skeleton_shrimp
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Specimen
Image and
source

Habitat
Diet
Predators
Marine
Invertebrates
Description

Trophic
Level

Northern or pinto abalone, Haliotis kamtschatkana,
MI(m)60-75a

Photo: Flickr user James St. John used under a creative commons
license.

Native; known to live in kelp and rocks from intertidal to 35
m deep from southern Alaska to northern Mexico
Herbivore; uses its file-like mouth-part called a “radula” to
rasp seaweed and kelp off of rocks
Humans, sea stars, sea otters, octopuses
Northern abalone is a type of marine snail 18 cm across. It
has a flattened ear-shaped, wavy shell with a rough, lumpy
texture. The outside of the shell is mottled green and
reddish brown while the inside is iridescent with three to
six open holes along the perimeter of the shell. The fleshy
muscular foot of the body makes abalone widely sought
after for human consumption, resulting in overharvesting
of this now endangered species.
Primary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Abalone | Monterey Bay Aquarium
https://www.montereybayaquarium.org/animal-guide/invertebrates/abalone
Abalone | Department of Primary Industries and Regional DevelopmentGovernment of Australia
http://www.fish.wa.gov.au/Species/Abalone/Pages/default.aspx
Learn About Abalones & Relatives | A Snail’s Odyssey
http://www.asnailsodyssey.com/LEARNABOUT/ABALONE/abalPhyDef.php
Abalone | Fisheries and Oceans Canada
http://www.pac.dfo-mpo.gc.ca/fm-gp/commercial/shellfishmollusques/abalone-ormeau/index-eng.html
Rick M. Harbo. 2011. Whelks to Whales. Coastal Marine Life of the Pacific
Northwest. Second Edition. Harbour Publishing 328pp.
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Specimen
Image and
source

Wrinkled dogwinkle, Nucella lamellosa, MI(m)60-248a

Photo: Flickr user alisonleighlilly under a creative commons license.

Habitat
Diet
Marine
Invertebrates

Predators
Description

Trophic
Level

Native; from the Bering Strait to California frequently found
on rocky bottom of the low to mid intertidal zones; subtidal
to at least 10 m.
Carnivore; barnacles and mussels
Red rock crab, crows, other carnivorous snails such as the
California hornsnail
Up to 12.5 cm in length and 5 cm in height, the wrinkled
dogwinkle has a spiraled horn shape, and varies in shell
thickness, texture and colour (grey to white, to pale brown,
to purple). This species gets its name from the big frilly
layers or lamellae (up to 12 in sheltered areas) but shell can
be smooth in exposed areas. The outer lip is flared with
three rounded teeth. Its distinctive, stalked yellow egg
cases are called ‘sea oats’.
Secondary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Frilled dogwinkle, wrinkled dogwinkle : Nucella lamellosa | Biodiversity of the
Central Coast
http://www.centralcoastbiodiversity.org/frilled-dogwinkle-bull-nucellalamellosa.html
Nucella lamellosa (Gmelin 1791) | Walla Walla University
https://inverts.wallawalla.edu/Mollusca/Gastropoda/Prosobranchia/Order_
Neogastropoda/Suborder_Rachiglossa/Family_Nucellidae/Nucella_lamellosa.
html
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Specimen
Image and
source

Habitat
Diet
Predators
Marine
Invertebrates
Description

Trophic
Level

Eccentric sand dollar, Dendraster eccentricus, MI(e)60-226a

Photo: Flickr user J. Maughn used under a creative commons license.

Native; found on sandy bottoms along the Pacific Coast
from Alaska to California down to 90 m in depth.
Omnivore; use tube feet and short spines to suspension
feed on small copepods, detritus, diatoms, and sometimes
larvae of their own species
Glaucous-winged gull, starry flounder, and various species
of sea stars
Up to 10 cm in diameter, the eccentric sand dollar has a
rounded and flat light-coloured skeleton called a “test”
coated with grey-purple spines. The flat sand dollar is
easily recognized by its eccentric or off-centre ”floral” fivepoint pattern on the test; on the opposite side of the oral
cavity or mouth. It is the spines, not the tube feet that
burrow and move the sand dollar around.
Secondary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Dendraster excentricus: Eccentric Sand Dollar | Encyclopedia of Life
http://eol.org/pages/598169/details#habitat

Eccentric sand dollar… Dendraster excentricus | Biodiversity of the Central
Coast
http://www.centralcoastbiodiversity.org/eccentric-sand-dollar-bulldendraster-excentricus.html
O’Clair, R.M. and C.E. O’Clair. 1998. Southeast Alaska’s Rocky Shores. Animals.
Plant Press Publications.
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Specimen
Image and
source

Habitat

Marine
Invertebrates

Red urchin, Mesocentrotus franciscanus, MI(e)60-268a

Photo: Sagehen Creek Field Station used under a creative commons
license

Diet

Native; rocky habitats from just below the low tide line to 125
m in depth from Alaska to Mexico.
Herbivore; grazes on kelp and other seaweeds

Predators

Sea otters, sea stars, octopuses

Description

From red to dark burgundy, this species has a domed
skeleton with a flat bottom and is covered in long, sharp
spines. Red urchins also have tube feet which nearly cover
the whole surface of their body. These long, thin “feet” end in
tiny suction cups and are used along with its spines for
movement. How do sea urchins eat? The complex feeding
structure, called “Aristotle’s lantern” is located on the flatter
underside of the urchin.
Primary consumer

Trophic
Level
Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box.

References

Red Sea Urchin | Aquarium of the Pacific
http://www.aquariumofpacific.org/onlinelearningcenter/species/red_sea_urchi
n
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Specimen
Image and
source

Habitat
Diet
Marine
Predators
Invertebrates
Description

Trophic
Level

Green urchin, Strongylocentrotus droebachiensis,
MI(e)60-269a

Photo: Flickr user Peter Swaine used under a creative commons license.

Native; found in the rocky intertidal up to 1150 m in depth
from Alaska to northern Washington.
Herbivore; graze on kelp, other seaweeds and organic
matter
Sea otters, sea stars, octopuses

Up to 9 cm across, this species gets its name from its
green-coloured skeleton. Green urchins have a domed
skeleton with a flat bottom and is covered in long, sharp
spines. This species also has tube feet which nearly cover
the whole surface of their body. These long, thin “feet” end
in tiny suction cups and are used along with its spines for
movement.
Primary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Green Sea Urchin | Slater Museum of Natural History
https://www.pugetsound.edu/academics/academic-resources/slatermuseum/exhibits/marine-panel/green-sea-urchin/
Green Sea Urchin | Alaska Sea Life Center
http://www.alaskasealife.org/aslc_resident_species/51
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Specimen
Image and
source

Habitat
Diet
Marine
Predators
Invertebrates
Description

Trophic
Level

Glass sponge or Cloud sponge, Aphrocallistes vastus,
MI(o)60-270a

Photo courtesy of Diane Reid

Native; attached to hard surfaces on the ocean floor, mostly
found in deep waters 200 m to 1000 m in depth.
Omnivore; filter feed on small bacteria and plankton
Sea stars, nudibranchs
Glass sponges are animals that use the dissolved silica in
the ocean to produce their own glass-like skeleton. Their
glass skeleton has thousands of holes used for filter feeding
and getting rid of waste. When adult sponges die, their
skeleton collapses and fills with sediment to form a firm
base on which baby sponges can settle and grow. Many
generations of sponge build reefs that reach up to 25 m in
height!
Primary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

What is a glass sponge? | NOAA
https://oceanservice.noaa.gov/facts/glass-sponge.html
The Biology | Canadian Parks and Wildlife Society
http://glassspongereefs.com/what-is-a-glass-sponge/
The Deep Sea Cities of Glass | Discovery
https://mlssbc.files.wordpress.com/2018/11/discovery-v46-scb-pages-3046-final-15nov18.pdf
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Specimen
Image and
source

Habitat

Diet
Marine
Invertebrates

Predators
Description

Trophic
Level

Feathery shipworm, Bankia setacea , MI(m)70-271a

Photo: UBC Forestry and Unknown author [Public domain], via Wikimedia
Commons

Native; the feathery shipworm is found burrowing in wood
exposed to saltwater such as wooden ship hulls and wharves,
from intertidal to 180 m in depth, from north Alaska to north
Mexico, and Japan.
Omnivore; filter feed on plankton or fine cellulose particles from
the rotten wood that is generated by digging the burrow; may
rely on symbiotic bacteria or microbes in the gut to digest the
cellulose
Larval shipworms can be consumed by filter feeding organisms
such as bivalves
Shipworms are boring bivalve mollusks, not worms, contrary to
what the name suggests. The shipworm protects its soft
worm-like body from predators by lining its burrow with a
shell-like secretion. At the head end, two toothed white shells
with cutting edges act like nail files, helping the animal burrow
into the wood. The total length of the feathery shipworm body
is up to 1 m with a 2.5 cm diameter.
Secondary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box.

References

Shipworm | Encyclopedia Britannica
https://www.britannica.com/animal/shipworm
Bankia setacea | UBC Forestry

http://web.forestry.ubc.ca/fetch21/FRST308/lab8/bankia_setacea/shipworm.html

Rick M. Harbo. 2011. Whelks to Whales. Coastal Marine Life of the Pacific Northwest.
Second Edition. Harbour Publishing 328pp.
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Marine
Invertebrates Description

Trophic
Level
Safety &
Handling
References

Squid, MI(m)70-274a

Photo: Flickr user Klaus Stiefel used under a creative commons license.

Native; differs depending on species. Squid are found in
both coastal and open ocean environments.
Carnivore; includes fish and crustaceans like crabs, shrimp
and krill
Include whales and other marine mammals, fish, other
squid, sea birds, and humans
Size and appearance differ between species. Generally
squids have an elongated, tube-like body, short compact
head and large eyes with two long feeding tentacles as well
as eight thick arms with toothed suckers. A siphon provides
jet-propulsion for rapid movement through the ocean.
Squids also generally have an ink sac to produce ink for
protection and camouflage.
Tertiary consumer
Do not remove from black box. Hold by the sides and base
of the box. Do not open container.
Squid | Australian Government
http://www.antarctica.gov.au/about-antarctica/wildlife/animals/squid
Squid | Smithsonian Museum of Natural History
https://ocean.si.edu/ocean-life/invertebrates/giant-squid
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Habitat
Predators
Herbarium

Description

Trophic
Level

Bull kelp, Nereocystis leutkeana, H(a)00-431a

Photo: courtesy of Bridgette Clarkston.

Native; attached subtidally from Alaska to California; found
in fully wave exposed areas to sheltered areas.
Sea urchins, limpets and other invertebrate grazers
Olive brown to yellow-brown in colour. This species has a
strong holdfast used to grip sediment, a long cylindrical
stipe up to 36 m in length, and a large pneumatocyst also
known as a gas “float” that contains carbon monoxide. The
blades are narrow and can grow up to 4 m in length.
Primary producer

Safety &
Handling

Do not remove from plastic cover.

References

Druehl, L.D., Clarkston, B. (2016). Pacific Seaweeds: A Guide to Common
Seaweeds of the West Coast. Madeira Park, BC: Harbour Publishing.
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Handling
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E hux, Emiliania huxleyi

Photo: Wikimedia Commons user By Alison R. Taylor (University of
North Carolina Wilmington Microscopy Facility) used under a creative
commons license.

Native; this species is found in most temperate oceans
around the world.
Zooplankton and other filter-feeders
This species is a single-celled microscopic phytoplankton
only 5 to 10 microns in size. E hux has outer shell-like
coverings called “coccoliths” which are made of calcium
carbonate, a chalk-like substance. This species needs
particular ocean conditions in order to make coccoliths,
and is especially threatened by ocean acidification. Find out
why E hux struggles to maintain its chalky coccoliths in
acidic conditions by adding a piece of chalk to a cup of
vinegar!
Primary producer
Do not remove from plastic cover.
Dr Michael Lipsen, UBC Earth, Ocean and Atmospheric Science
Canadian Waters Teem with Phytoplankton | NASA Earth Observatory
https://earthobservatory.nasa.gov/images/88687/canadian- waters-teemwith-phytoplankton

Emiliania huxleyi Home Page | Emiliania huxleyi Site
http://www.soes.soton.ac.uk/staff/tt/
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Pseudo-nitzschia australis

Photo: Phyto'pedia used under a creative commons license.

Native; normally found on the Pacific coast from California to
Alaska.
Zooplankton and other filter-feeders
This is a microscopic phytoplankton, 25 to 160 microns in
size. This species is known to produce a toxin called domoic
acid, which causes amnestic shellfish poisoning (ASP). When
produced in large concentrations, like when a bloom occurs,
ASP causes an increase of death and health issues for marine
organisms, and can sometimes cause death in humans.
Primary producer
Do not remove from plastic cover.
Dr Michael Lipsen, UBC Earth, Ocean and Atmospheric Science
Ocean conditions contributed to unprecedented 2015 toxic algal bloom | UC
Santa Cruz
https://news.ucsc.edu/2016/09/algal-bloom.html

Pseudo-nitzschia pungens/australis | Phyto'pedia
https://www.eoas.ubc.ca/research/phytoplankton/diatoms/pennate/pseud
onitzschia/p_pungens_australis.html
‘The Blob’ in Pacific Ocean Linked to Spike in Ozone | Live Science
https://www.livescience.com/57912-warm-blob-boosts-ozone-levels.html
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Handling
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Noctiluca scintillans

Photo: Phyto'pedia

Native; this heterotrophic dinoflagellate can be found in
oceans around the world.
Zooplankton and other filter feeders
This is a microscopic plankton, 200 to 2000 microns in size.
This species is capable of bioluminescence but not normally
near our coast. They are often the plankton responsible for
“red tides” in this region. This species of dinoflagellate does
not produce a toxin but can be toxic to fish when it blooms in
large numbers and clogs the gills of fish in the area
(specifically farmed fish in nets).
Primary producer
Do not remove from plastic cover.
Dr. Michael Lipsen, UBC Earth, Ocean and Atmospheric Science
'Red tide' algal blooms appearing around B.C. coastal waters | CBC News
https://www.cbc.ca/news/canada/british-columbia/red-tide-algal-bloomsalgae-bc-coastal-waters-1.4749546

Noctiluca scintillans | Phyto'pedia
https://www.eoas.ubc.ca/research/phytoplankton/
dinoflagellates/noctiluca/n_scintillans.html
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Eelgrass, Zostera marina H(v)00-432a

Photo: Flickr user Colleen Proppe used under a creative commons
license.

Native; found in soft bottom, wave-protected areas of the
north Pacific ocean, from Alaska to Mexico; Russia, Japan,
and Korea.
Isopods, snails, birds
Eelgrass is a flowering plant that lives in the ocean, not a
seaweed. Bright green with flat blades 4 mm or more in
width, this plant can reach up to 3 m in length and provides
habitat for many species. Easily distinguishable from
surfgrass (Phyllospadix sp.) since eelgrass is usually found
subtidally in soft sediment, while surfgrass is found attached
to rocky bottoms.
Primary producer

Safety &
Handling

Do not remove from plastic cover.

References

Druehl, L.D., Clarkston, B. (2016). Pacific Seaweeds: A Guide to Common
Seaweeds of the West Coast. Madeira Park, BC: Harbour Publishing.
Zostera marina | Encyclopedia of Life
http://eol.org/pages/1089042/details
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Fossilized shark teeth, FO30-47a

Description

The first sharks evolved more than 400 million years ago,
before dinosaurs roamed the Earth. Sharks have
cartilaginous skeletons, so they do not leave bones to be
preserved in the fossil record, however they shed many
teeth throughout their lifetime. Teeth can be well
preserved, and since sharks have many rows of replaceable
teeth, fossilized shark teeth are a common find in today’s
ocean.
Magnifying cases may be individually removed from box;
however, do not open, flip, or shake them when viewing.

Fossils

Safety &
Handling
References
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Sharks- Euselachii | Ocean, Find Your Blue (Smithsonian Institute)
https://ocean.si.edu/ocean-life/sharks-rays/sharks
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Fossilized shell deposits, FO60-57

Photo: Flickr user Jen Dubin used under a creative commons license.

Description
Fossils

Safety &
Handling
References
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The first evidence of bivalves (two-shelled marine
invertebrates) in the fossil record can be found in the Lower
Cambrian deposits dating back to more than 400 million
years ago, long before dinosaurs roamed the Earth. Many
marine invertebrates have shells which have been preserved
in the fossil record and allow scientists to learn more about
their early history and what Earth was like long ago. How
many fossilized shell deposits do you see in this specimen?
Do not remove from black box. Hold by the sides and base
of the box.
The Bivalvia; Scallops, clams, mussels, and more | University of California
Museum of Paleontology
http://www.ucmp.berkeley.edu/taxa/inverts/mollusca/bivalvia.php
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Image and
source

Fossilized shell, FO60-63

Description

Although we are not sure of the age of this fossil, the first
evidence of bivalves (two-shelled marine invertebrates) in
the fossil record can be found in the Lower Cambrian
deposits dating back to more than 400 million years ago,
long before dinosaurs roamed the Earth. What modern
bivalve does this fossil remind you of?
Do not remove from black box. Hold by the sides and base
of the box.

Fossils

Safety &
Handling
References
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The Bivalvia; Scallops, clams, mussels, and more | University of California
Museum of Paleontology
http://www.ucmp.berkeley.edu/taxa/inverts/mollusca/bivalvia.php
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Habitat

Tetrapods

Common murre, Uria aalge, T(b)30-82a

Photo: Flickr user Jacob McGuiniss used under a creative commons
license.

Native; mainly found on the east coast of Canada, but also
widespread on the Pacific coast from Alaska to California in
the ocean, large bays, and sea cliffs to breed.
Diet
Carnivore; mainly fish including herring and cod, also
crustaceans, marine worms, and squid
Predators
Adults preyed upon by birds of prey including bald eagles
and mammals such as the red and arctic foxes, while crows,
ravens and large gulls prey on eggs and chicks. Gray seal and
California sea lion infrequently prey on chicks.
Description Vulnerable to pollution and a frequent victim to oil spills, the
common murre is a water bird that swims and dives expertly.
This species can be distinguished from other murres by its
long slender bill and white sides, as well as the narrow streak
back from the eye in the winter plumage.
Trophic
Tertiary consumer
Level
Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box.

References

Common Murre- Uria aalge | Adubon Guide to North American Birds
https://www.audubon.org/field-guide/bird/common-murre
Common Murre- Uria aalge | Birds of North America
https://birdsna.org/SpeciesAccount/bna/species/commur/behavior
Robbins, C. S., Bruun. B., Zim, H. S. (2001). Birds of North America: A guide to
field identification revised and updated. New York, NY: St. Martin’s Press.
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Sperm whale tooth, Physeter macrocephalus, T(m)30-117a

Photo: Flickr user Tim Melling used under a creative commons license.

Habitat

Tetrapods

Diet

Native; widely distributed in the world, this species can be
found in most deep water regions, all the way from the
tropics to the edges of the pack ice at the poles.
Carnivore; squid, fish, and other invertebrates

Predators

Humans

Description

Sperm whales are the largest toothed predators in the
world. They have a single blowhole at the front of the head,
large square upper jaw, and a charcoal grey coloured body.
Females of this species measure up to 12 m in length while
males measure up to 18.3 m and can weigh nearly three
times as much as females, making them the most sexually
dimorphic of all cetaceans!
Tertiary consumer

Trophic
Level
Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Fast Facts: Whale Station (Sperm Whale) | Beaty Biodiversity Museum
Physeter microcephalus- Sperm Whale | Encyclopedia of Life
http://eol.org/pages/328547/details
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Sea otter, Enhydra lutris, T(m)20-87

Photo: Steve Hinshaw used under a creative commons license.

Habitat

Diet
Tetrapods

Predators
Description

Trophic
Level
Safety &
Handling
References
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Native; coastal waters 15 m to 23 m deep, usually staying
within one kilometer of the shore in patchy populations from
Alaska to California, also found in the Kuril Islands off Japan
north to Commander Islands off of the Kamchatka Peninsula
of Russia in the West Pacific.
Carnivore; sea urchins, mollusks, crustaceans, some fish
Orcas, sea lions, with bald eagles occasionally preying on
pups
Usually deep brown with silver-gray speckles, sea otters are
among the smallest marine mammals and use thick fur
instead of blubber to keep warm. This species has 32 adult
teeth. Their cheek teeth are used for crushing food ideal for
a crunchy diet like theirs, and their pointed sharp canines
and incisors help to grasp, tear, and puncture prey.
Secondary consumer
Do not remove from black box. Hold by the sides and base
of the box. The bones (especially around the ear cartilage)
are fragile, so touch them gently with one or two fingers
during interaction.
Enhydra lutris (Sea otter) | The Society for Marine Mammalogy
https://www.marinemammalscience.org/facts/enhydra-lutris/

58

Specimen
Image and
source

Habitat
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Tetrapods

Predators

Northern fur seal, Callorhinus ursinus, T(m)20-118a

Photo: Flickr user Selbe used under a creative commons license.

Native; spend most of their time offshore throughout the
northern Pacific Ocean from Alaska to California, Bering Sea,
Sea of Okhotsk, and Sea of Japan.
Carnivores; mainly fish such as anchovy and herring, as well
as cephalopods
Orcas, large sharks, sea lions

Description Named for its thick fur, the fur seal’s species name, ursinus,
means “bear-like”, while its genus name, Callorhinus, means
“beautiful hide”. Adults have dark brown pelt with a lighter
colouration on the chest and belly areas. Males can be
distinguished from females by the gray hair on the backs of
their necks, bushy manes, and larger body size.
Trophic
Tertiary consumer
Level
Safety &
Handling
References

Do not remove from black box. Hold by the sides and base of
the box. The bones (especially around the ear cartilage)
are fragile, so touch them gently with one or two fingers
during interaction.
Callorhinus ursinus (northern fur seal) | Animal Diversity Web

https://animaldiversity.org/accounts/Callorhinus_ursinus/#habitat
Northern Fur Seal | The Marine Mammal Center
http://www.marinemammalcenter.org/education/marine-mammalinformation/pinnipeds/northern-fur-seal/
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Harbour porpoise, Phocoena phocoena, T(m)20-119a

Photo: Wikimedia commons user Ecomare/Salko de Wolf Den Hoorn
Texel – Ecomare used under a creative commons license.

Diet

Native; inhabit coastal waters from the Beaufort Sea to
California, also found in the northwestern Pacific and north
Atlantic, usually within 10 km of land.
Carnivore; various small fishes and copepods

Predators

Humans

Description

Up to two meters in length and weighing up to 70 kg, this
species is easily identifiable due to its small round head,
dark back, white to grey zone on its lower sides with a
white/speckled belly. Harbour porpoises also have a low
triangular dorsal fin, and one to three dark stripes running
from the jawline to the flippers.
Tertiary consumer

Trophic
Level
Safety &
Handling
References
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Do not remove from black box. Hold by the sides and base
of the box. The bones (especially around the ear cartilage)
are fragile, so touch them gently with one or two fingers
during interaction.

Fast Facts: Whale Station (Harbour Porpoise) | Beaty Biodiversity Museum
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Tetrapods

Rhinoceros auklet, Cerorhinca momonerata, T(b)30-82a

Photo: Flickr user Trish Gussler used under a creative commons license

Diet

Native; burrow in nests or rock slides on offshore islands in
the temperate waters of the North Pacific.
Carnivore; mainly fish, also crustaceans, and squid

Predators

Birds of prey such as bald eagles

Description

Small, short-billed, and dark backed this species has a
prominent rhinoceros-like “horn” (actually a part of its beak)
projecting above the upper mandible in breeding plumage.
Tertiary consumer

Trophic
Level
Safety &
Handling

Do not remove from black box. Hold by the sides and base
of the box.

References

Rhinocerous auklet- Cerorhinca momonerata | Birds of North America
https://birdsna.org/Species-Account/bna/species/rhiauk/behavior
Robbins, C. S., Bruun. B., Zim, H. S. (2001). Birds of North America: A guide to
field identification revised and updated. New York, NY: St. Martin’s Press.
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Sockeye salmon, Oncorhynchus nerka, F(b)90-72a

Photo: Flickr user U.S. Department of Agriculture, used under a creative
commons license.

Native; found throughout the North Pacific Ocean. Like other
salmon species, sockeye spawn in fresh water and spend a
large portion of their life in the ocean.
Carnivores; shrimp and other crustaceans, which accounts for
the red colour of their skin during spawning season.
Birds, other fishes, humans
Salmon are born in fresh water and migrate to the ocean
after one year or more, at which time young sockeye have a
silver colour and small black speckles along the body. When
returning to their natal stream as mature adults, sockeye,
especially the males, are a striking red colour with a green
head.
Secondary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box. Do not open the container. No not pull the tab.

References

Salmon facts- Pacific Salmon | Fisheries and Oceans Canada
http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmon-saumon/factsinfos-eng.html
Sockeye (Red) Salmon | Washington Department of Fish and Wildlife
https://wdfw.wa.gov/fishing/salmon/sockeye/ecosystems.html
Sockeye Salmon | Canadian Marine Life Encyclopedia
https://www.oceana.ca/en/marine-life/canadian-marine-lifeencyclopedia/sockeye-salmon

Marine Life Box 009

62

Specimen
Image and
source

Habitat

Fish

Diet

Predators
Description
Trophic
Level

Atlantic herring. Clupea harengus F(b)90-73a

Photo: Flickr user adelemackeral used under a creative commons license.

Non-native; found on in the western North Atlantic from
Labrador to Cape Hatteras, and present on the eastern side
of the North Atlantic as well. Adults spend their day deeper
in the water column, rising to shallower depths at night to
feed. Although this is an Atlantic species, a related Pacific
species (Clupea pallasii) occurs locally as well.
Omnivores; Filter feed plankton using their many, fine gill
rakers to help the plankton flow into their gut, juveniles
mostly eat phytoplankton while adults mainly feed on
zooplankton such as copepods and krill.
Harbour porpoises, whales, humans

Silver in colour, with a greenish blue back, this species is
slender with a saw-like keel along their belly, and individuals
are typically 45 cm in length at maturity.
Secondary consumer

Safety &
Handling

Do not remove from black box. Hold by the sides and base of
the box. Do not open container.

References

Atlantic Herring | Fisheries and Oceans Canada
http://www.dfo-mpo.gc.ca/fm-gp/sustainable-durable/fisheriespeches/herring-hareng-eng.htm
Clupea harengus Linnaeus, 1758 | FishBase
https://www.fishbase.de/summary/Clupea-harengus.html
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Introduction: Ecosystem Interactions
An ecosystem is a community of living and non-living things. Organisms eat, are eaten,
and provide ecosystem services such as providing shelter and filtering water, all of which
affect other organisms in the ecosystems. Traditionally, simple food chains were used to
explain interactions in an ecosystem – however, what happens in reality is much more
complex than can be shown by a simple chain. Food webs are a better way to capture all
the interactions.

Food chains vs. food webs
A food chain shows the predator-prey interactions in an
ecosystem and can help us understand the trophic level of
organisms. This interpretation, however, often leaves us
thinking about ecosystems as a straight line.
What is a trophic level? We can think of individual
organisms in a food web as a link in a chain. Trophic level
can be determined by assessing the number of energy
transfers, or links, between each organism and the sun,
which provides energy to primary producers. Every time an
organism is eaten, approximately 10% of its energy is
Image 2: Food chain. Illustrations by
transferred to its predator, and 10% of that energy is
Derek Tan and Camille Belanger.
transferred to the organism that consumes that predator.
This amount of energy transferred compared to the total energy of the organism being
consumed is called trophic efficiency. There is less and less energy transferred after each
additional trophic level, and this limits the number of organisms in a food chain.
See the Marine Beaty Box Specimen List by Trophic Level (pg. 95) for more specific
information about the trophic level for each specimens found in the Martine Life Beaty
Box.
In reality, ecosystem interactions are more complex
than they seem, and individual food chains are a
part of a larger food web, which is a network of
feeding interactions. Food webs connect an
ecosystem’s littlest to largest organisms. It can be
difficult to imagine the impact of microscopic
primary producers on marine mammals. Instances
such as toxic algal blooms demonstrate the
relationship very well; the toxins produced by
algae bioaccumulate and are found at high levels
in organisms occupying higher trophic levels.

Marine Life Box 009

Image 3: Food web. Illustrations by Derek Tan, Alirod Ameri,
Suhail Nahhas, Xueyang Fang, and Camille Belanger.
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For more information on the link between harmful algal blooms and marine mammals,
check out https://www.cdc.gov/onehealth/in-action/poisoned-sea-otters.html.
Although organisms in a food web may not all have direct predator-prey interactions with
one another, they can still affect organisms several trophic levels away from them. Sea
otters indirectly impact the abundance of kelp, and rhinoceros auklet may impact crab
densities (see pg. 66 for more information about this interaction).
Impact of climate change on food webs
Climate change has an impact on food webs and can cause shifts in distribution,
behaviour, feeding preferences, and can contribute to factors which lead to extinction (for
more information about climate change, see pg. 78). Sustainable commercial harvesting
practices can help limit human impact on marine food webs. Factors such as whether the
species is being overharvested or is endangered, whether the fishing method limits the
amount of bycatch, or whether the harvesting method is physically damaging to marine
ecosystems could be considered in order to make an informed decision about the
sustainability of seafood. To learn more about sustainable seafood choices consult
organisations such as Ocean Wise (http://seafood.ocean.org/seafood/) and Sea Choice
(http://www.seachoice.org/).
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Ocean Ecosystems
The vast, smooth surface of the ocean may
suggest a uniform environment below but is
actually home to many distinct regions and
ecosystems. Some organisms provide shelter
for others, and sustain amazing ecosystems in
the ocean. Kelp forests, sea grasses, and glass
sponges are some of those habitat-providing
organisms which promote diversity in our
oceans today. Although these are distinct
ecosystems, notice there is an overlap between
species and ranges. Effects to one ecosystem
can affect the others, too- just like in terrestrial
systems.

Kelp Forests
A forest underwater? Although kelp forests may
not look like your typical terrestrial forest
ecosystems, they provide both food and shelter
for many organisms, similar to trees. Kelp grows on the ocean floor, attaching to rocks or
other substrate and uses air-filled gas bladders called floats for its long stem and blades to
reach the surface, where it is exposed to light. Kelp is a seaweed and needs light for
photosynthesis. It often grows in dense patches in wavy areas, cutting down the wave
intensity.
Many organisms take advantage of this forest, which offers less intense waves. Grazers
such as limpets and sea urchins frequently live on kelp, which they use as a main food
source. As a result, kelp provides a habitat for many complex ecosystem interactions.

Kelp, sea urchin, sea otter trophic cascade
The sea otter fur trade was a booming business in B.C.
in the 1800s. As a result of overexploitation the sea
otter population was depleted. One of the sea otters’
main food sources is sea urchins, which in turn eat kelp.
As a result of reduced sea otter populations, BC fishers
saw a decrease in fish yield. How can these two things be
related? Kelp forests provide nursery habitats for many
species. When sea otters were no longer able to prey
on sea urchins, these over-grazed kelp forest, resulting
in destroyed kelp forests into “urchin barrens” and lack
of habitats for many other species. This is a good example of a trophic cascade, a powerful
indirect interaction which affects an ecosystem through multiple trophic levels.
Marine Life Box 009

66

After the successful re-introduction of sea otters using individuals from Alaska, kelp
forests slowly came back, however the populations of invertebrates which sea otters also
snack on have significantly been reduced. Ecosystems are fragile, and a single change in
their composition can have a massive impact. This impact can be unexpected, complex,
and this is why ecologists spend so much time trying to understand how organisms
interact in the landscape. The Marine Life box includes many organisms typically found in
kelp forests such as green and red sea urchins, herring and salmon, sea otter, squid,
abalone, krill, and phytoplankton.

Eelgrass Beds
Similar to kelp forests, eelgrass is a primary producer,
which provides habitat for many organisms in the ocean.
Eelgrass is a flowering plant which lives in the ocean, not a
seaweed. It is found growing in wave-protected areas on
soft bottom in coastal areas here in B.C. These ecosystems
are threatened by pollution, invasive species, and human
disturbances and are declining at an alarming rate. Some
of the organisms feature in the Marine Life box include
sand dollar, sea stars, salmon, and spiny scallops.

Glass Sponge Reefs
What is a glass sponge? Although they are made of glass,
they are animals, not minerals. They live in deep, cold
water, and form reefs by growing close to one another,
reinforcing each other’s structures, and are home to a
number of organisms such as sea stars, squid, crabs, and
marine worms. Thought to have gone extinct 40 million
years ago, new glass sponge reefs were discovered in 1987
by a group of Canadian scientists. Glass sponge reefs are
delicate and endangered by harmful fishing practices such
as bottom trawling.
Illustrations by Alirod Ameri, 2019

Additional Resources
Seagrass- Seagrass Beds | Smithsonian Ocean Find Your Blue
https://ocean.si.edu/ocean-life/plants-algae/seagrass-and-seagrass-beds
What Lives in a Kelp Forest | National Oceanic Service
https://oceanservice.noaa.gov/facts/kelplives.html
Sea Otters: A Conservation Success Story, or Rats of the Ocean? | Beaty Biodiversity Museum
http://beatymuseum.ubc.ca/2013/11/20/sea-otters-a- conservation-success-story-or-rats-of-the-ocean/
Eyes on the Deep (p.16) | Oceana Magazine
https://oceana.org/sites/default/files/winter_magazine_2018_digital_small.pdf
The Deep Sea Cities of Glass | Discovery https://mlssbc.files.wordpress.com/2018/11/discovery-v46scb-pages-30-46-final-15nov18.pdf
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Seaweeds Fact Sheet
What’s the difference between seaweeds and land plants?

Although they may just look like plants of the sea, seaweeds differ from land plants in a lot
of ways.*
• They do not get their nutrients from a root system
• They do not use seeds, flowers, or cones for reproduction
• They are (almost always) aquatic
*keep in mind that these are generalizations and exceptions do exist
Seaweeds often also have things in common with land plants, like photosynthesis and can
look like land plants.

What is seaweed?

Mainly aquatic organisms that can photosynthesize but do not have flowers, roots, or
seeds, flowers, or cones for reproduction.

Image 4: Seaweed morphology. Illustration by Camille Belanger, inspired by Pacific Seaweeds: A Guide to
Common Seaweeds of the West Coast (2016).

How do we classify seaweeds?

The three big taxonomic groups in which we classify seaweeds are “red” (Rhodophyta),
“brown” and “green” (Chlorophyta). You can generally tell them apart using the following
guidelines:
• If the alga is green-grass green, it is probably a green
• If it’s almond-brown, it is probably a grown
• If it is neither, then it is probably a red
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Marine Mammals at UBC
You may be lucky enough to catch a glimpse of marine mammals while at the beach or
riding on the ferry, but if you want to take some time to study and observe the skeletons
and structures of some of the largest marine mammals in more detail, you can see a
number of them on display at UBC at the Beaty Biodiversity Museum (BBM) and next door
at the Aquatic Ecosystems Research Laboratory (AERL).

AERL

BBM

Beaty Biodiversity Museum

Explore the university’s spectacular biological collections, with 20,000 square feet of
exhibits, from insects to birds! Among our two million treasured specimens are a 26metre-long blue whale skeleton suspended in the atrium, dinosaur trackways from B.C.’s
early Cretaceous period, and a myriad of fossils, mammals, reptiles, and plants from
around our region and across the planet. For more whale facts, visit
http://beatymuseum.ubc.ca/whats-on/exhibitions/permanent-exhibitions/blue-whaledisplay/. For activities related to the blue whale display, check out our Educator Resources
page at http://beatymuseum.ubc.ca/learn/educator-resources/whale-related-activities/.
Blue whale, Balaenoptera musculus
Blue whales are the largest animals ever to have lived on
earth. They inhabit every ocean on the planet, and travel
from frigid polar waters, where they feed, to warm tropical
waters, where they give birth to their calves. In spite of
their great size and range, there is still much we don’t know
about these gentle giants.
Image 5: Photo: Flickr user Amila
Tennakoon used under a creative commons

Blue whales rarely strand on beaches, and very few skeletons
have been recovered for research or display. Worldwide, only
21 are available to the public for viewing. The Beaty
Biodiversity Museum is home to Canada’s largest blue whale
skeleton, a magnificent specimen that illustrates the
interconnectedness of all living things.
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AERL Marine Mammals

The atrium in UBC’s Aquatic Ecosystems Research Laboratory (AERL) is currently home to
seven marine mammal skeletons visible through large windows from outside the building.
Located steps away from the Beaty, AERL is home to scientists researching many areas of
study, including fisheries and sustainability.
Minke whale, Balaenoptera acustorostrata

scammonii

The minke whale is the second smallest baleen whale,
meaning they do not haven conventional teeth and filter
feed food (in their case fish, krill, and copepods) through
230-260 short baleen plates that hang from their upper
jaw. Minke whales are found in all oceans of the world,
usually in water less than 200 meters deep. They are
mainly preyed on by killer whales, and are not currently
considered to be at risk in Canada.

Image 6: Flickr user Tom Benson used under a creative
commons license.

Echo the minke whale

Image 7: Photo by Camille Belanger
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Echo was a sexually mature ten to fifteen year old female
minke whale when she died fleeing from two transient
killer whales and beaching herself in Echo Bay, off the
northeast coast of Vancouver Island in 2004. Evidence
from Echo’s 160 kg skeleton shows that she was not yet
fully grown. Fully-grown female minke whales are 9 m in
length and have fused cervical (neck) vertebrae, which is
not the case on Echo’s skeleton.
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Orca or Killer whale, Orcinus orca

Image 8: Flickr user Christopher Michel used under a
creative commons license.

Killer whale A57

Killer whales are the largest members of the dolphin
family and are easily recognized by their tall triangular
dorsal fin and distinctive black and white colouration,
with males having larger body sizes than females. Killer
whales are found in all oceans of the world and are top
marine predators and are not preyed on by other species.
There are three distinct types of killer whales in British
Columbia, characterized by different genetic make-up,
diet, social behaviour, and morphology.

A57 was a 5-year-old juvenile, fish-eating, resident
female killer whale. She died due to a bacterial infection
in 1996 near Powell River, B.C. As you can tell from her
skeleton, her lower is deformed, which likely lead to her
death because she could not close her mouth properly
without rubbing her teeth together and causing the wear
shown on her teeth. The skeleton of A57’s possible
great-grandmother, A9, is on display at the Institute of
Ocean Sciences in Sydney, B.C.

Image 9: Photo by Camille Belanger

Pacific white sided dolphin, Lagenorhychus

obliquidens

Pacific white sided dolphins got their name from the thin,
white stripes that extend from above their eyes along
their sides, widening towards the tail. They have black
backs and white bellies, and have dark rings around their
eyes. Adult males are larger than adult females. They are
found in the North Pacific from Japan, to Baja, Mexico.
This species eat squid and small fish, and are preyed on
by transient killer whales, and are not considered to be
an endangered species.

Image 10: Flickr user Robin Agarwal used under a creative
commons license.
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The Lags

Pacific white sided dolphins are often referred to as “Lags”
because of their long scientific name. This small pod of
lags drowned together after becoming entangled in fishing
net off the coast of Vancouver Island in April 2005.
Although we do not know how old these individuals were
when they died, we know that females can live up to 46
years, and males up to 42 years. By looking at their
skeletons, scientists were able to determine that the
largest animal diving toward you is an older male, behind
him is a relatively young female, and jumping above is an
older female.

Image 11: Photo by Camille Belanger

Stellar sea lion, Eumetopias jubatus

The Steller sea lion is the largest member of the sea lion
family, with males being significantly larger than females.
This species is found in cool-temperate coastal waters of
the North Pacific Ocean from southern California, north to
the Bering Strait, and south along the Asian coast to Japan.
Adults eat a variety of fishes, octopus, and squid, and are
preyed on by killer whales sharks and humans. Stellar sea
lions are considered to be of special concern in Canada.

Image 12: Flickr user ajburkar used under a creative
commons license.

Cluxewe the sea lion

Cluxewe (pronounced Cluks-eee-wee) was found near the
mouth of the Cluxewe River near Port McNeil on
Vancouver Island in 2005 at approximately 20 years of
age. Scientists were able to tell from his skeleton that he
was a mature bull and had experienced a number of health
challenges throughout his life.

Image 13: Photo by Camille Belanger
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Bivalve Fact Sheet
What is a bivalve?

Bivalves are soft bodied invertebrate animals that have a two hinged shell. They breathe
through gills and filter feed. Some have a muscular “foot” which extends outside of the
shell and can dig into substrate, allowing them to move or burrow. An easy way to
remember this is that each half of a clam’s shell is called a valve, and that since there are
two of them, it is considered a bivalve!

What/how does a bivalve eat?

Bivalves are filter feeders, which means that they strain small food particles out of the
water such as plankton and detritus.

Image 14: Morphology of a bivalve. Illustrations by Christine Shan.

How to tell them apart?

The shape, thickness, size, and colour of valves vary depending on species and location.

Resources:
What is a bivalve mollusk?| National Ocean Service
https://oceanservice.noaa.gov/facts/bivalve.html

Marine Life Box 009

73

Salmon Cycle
Five salmon species (Chinook, coho, sockeye, pink, chum) call British Columbia their
home. Altogether, they are considered Pacific salmon, and are the official fishes of BC.
Salmon are anadromous, which means that they are born in fresh water, migrate to the sea
where they spend most of their lives, then return to fresh water to spawn.
All Pacific salmon go through the same basic stages:
Egg

Salmon embryos develop over
the winter, getting nutrients
from egg yolk.

Alevin

Salmon hatch to become alevins.
They can swim around at this
stage, but they do not yet have
to look for food because some
yolk is left over and feeds them
for a few more months.

Fry

When the yolk runs out, salmon
fry must find their own food.
They are very small (less than
five centimeters long), so they
have spots and dark stripes on
their bodies to help with
camouflage. They spend much of
their time hiding from predators
in the shadows behind logs and
large rocks.

Smolt

Salmon smolts are ready to head
out to sea. They swim
downstream to estuaries, which
are the boundaries between
fresh water and salt water.
Before entering salt water, they
undergo smoltification: their
kidneys and gills change in a
process that allows salmon to go
from living in fresh water to
living in sea water, something
most animals could never do!
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Adult

Salmon spend several years in
the ocean, where they feed and
grow. When they begin to
sexually mature, they make the
long migration back to their birth
streams. Once again, their
bodies need to change, this time
to allow them to go from salt
water to fresh water. The
remaining part of the migration
is very exhausting. Salmon have
to swim upstream the whole
way, often fighting rapids and
jumping over small waterfalls.
Pacific salmon have been seen to
jump up to four meters in height!

Spawner Salmon arriving at their birth
streams change colour (some to
red and green) to become more
visible to mates. Males also
develop hooked noses to fight
for territories. Finally, the fish
spawn: females lay thousands of
unfertilized eggs, and males
release milt that fertilizes the
eggs. Soon after, the adult
salmon die. In all, only around
0.05% (two in 4,000) of salmon
survive to adulthood to spawn.
Illustrations by Derek Tan

Resources:

Pacific Salmon and Wildlife | Cedarholm et al. 2000
http://wdfw.wa.gov/publications/00063/wdfw00063.pdf
Species at Risk Public Registry | Government of Canada
http://www.registrelep-sararegistry.gc.ca/sar/index/default_e.cfm
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Global Climate Change: What You Need to Know
Climate change is a relevant topic in today’s world and BC’s new curriculum. This fact
sheet is designed to empower students and educators on the basics of climate change
science by explaining some key terms and concepts, and how they relate to the classroom.
What is weather?
Weather refers to conditions of the atmosphere are over a short period of time. Weather
consists of the short-term (minutes to months) changes in the atmosphere. Most people
think of weather in terms of temperature, humidity, precipitation, cloudiness, brightness,
visibility, wind, and atmospheric pressure; as in high and low pressure.
What is climate?
Climate is how the atmosphere "behaves" over
relatively long periods of time, or the average of
weather over time and space. You can think of climate
as a description of weather over long periods of time,
for example a trend observed over several years.
What is climate change?
Changes in climate conditions that persist over
multiple decades or longer.

Image 15: Snow and ice in BC. Photo by Camille
Belanger

Indigenous Knowledge and Climate Change

How do we know climate change is happening?
Humans have also been keeping a record of climate and
ecosystem health through a number of mediums for a long
time. Elders and other community members have unique
knowledge of climate change. To guide your group through a
conversation about Indigenous knowledge and climate
change, refer to the teaching science section created by
First Nations Education Steering Committee
http://www.fnesc.ca/science-first-peoples/.

Image 16: Coastal BC sunny weather.
Photo by Camille Belanger

We can also find out what the environmental conditions were like a long time ago by
looking at data stored in ice cores, glaciers, and ocean sediments. Humans have also been
keeping track of weather patterns for a long time. This is how we are able to compare
historical climatic trends with today’s conditions and know that climate is changing at an
alarming rate.
How does climate change affect the ocean?
Since the industrial revolution, anthropogenic (human made) carbon dioxide (𝐶𝐶𝑂𝑂2) has
been pumped into the atmosphere in large quantities. What’s the problem with this
extra 𝐶𝐶𝑂𝑂2? Greenhouse gasses like 𝐶𝐶𝑂𝑂2 trap heat in the atmosphere, and this results in
increasing temperatures.
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There is a positive feedback loop which results from this increase in atmospheric
temperatures and 𝐶𝐶𝑂𝑂2. Glaciers melt, increasing flow of water to the ocean, leading to
increasing sea levels. The ocean acts as a buffer to help maintain global conditions by
absorbing 𝐶𝐶𝑂𝑂2 and heat. The ocean cannot absorb fast enough, and this is also decreasing
the PH of the ocean due to the amount of 𝐶𝐶𝑂𝑂2 absorbed. You can demonstrate this effect
in your classroom using this experiment https://www.exploratorium.edu/snacks/ocean-acidification-in-cup.
How does climate change affect humans?
That’s a tough question to answer since we rely on the Earth to
provide us with habitable conditions and food. The need for
food and a safe place to live is important to all people on the
planet, climate change could have a substantial impact on these
basic needs. For example, the Food and Agriculture
Organization estimates that one billion people rely on fish as
their main source of protein. There is evidence that fish
populations are being affected by increasing temperatures, and
this may cause food security issues.

Extreme weather events like floods, fires, and hurricanes are
Image 17: Storm from space.
also predicted to increase in frequency and intensity in coming Photo by Flickr user used under
a creative commons license.
years as a result of climate change, disrupting the lives of many.
Extreme weather events impact: food systems, from traditional food sources to
commercial agriculture; homes; cities; and our ability to find safe shelter.
Resources

What’s the Difference Between Weather and Climate? |
NASA
https://www.nasa.gov/mission_pages/noaan/climate/climate_weather.html
Indicators | U.S. Global Climate Change Research Program
https://www.globalchange.gov/browse/indicators
Climate Change | U.S. Global Climate Change Research
Program
https://www.globalchange.gov/climate-change
Oceans | U.S. Global Climate Change Research Program
https://www.globalchange.gov/explore/oceans
Ocean Acidification | Woods Hole Oceanographic
Institution
http://www.whoi.edu/main/topic/ocean-acidification
How do we determine past climate? | National Institute of
Water and Atmospheric Research
https://www.niwa.co.nz/climate/faq/how-do-wedetermine-past-climate
The Recipe for a Harmful Algal Bloom | Oceanus Magazine
http://www.whoi.edu/oceanus/feature/the-recipe-for-aharmful-algal-bloom
Get involved in a citizen science project through Citizen
Home Science Portal | Government of Canada
http://science.gc.ca/eic/site/063.nsf/eng/h_97169.html
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A Double Whammy for Corals | Woods Hole Oceanographic
Institution
https://www.whoi.edu/oceanus/feature/a-double-whammyfor-corals
A primer on PH | PMEL NOAA
https://www.pmel.noaa.gov/co2/story/A+primer+on+pH
Indigenous Knowledge & Climate Change | First Nations
Education Steering Committee http://www.fnesc.ca/sciencefirst-peoples/
Are all algal blooms harmful?| NOAA
https://oceanservice.noaa.gov/facts/habharm.html
What is ocean acidification? | PMEL NOAA
https://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidifi
cation%3F
Ocean acidification study offers warnings for marine life,
habitats | UBC News
https://news.ubc.ca/2016/11/21/ocean-acidification-studyoffers-warnings-for-marine-life-habitats/
Seabirds Face Risks from Climate Change | Oceanus Magazine
http://www.whoi.edu/oceanus/feature/seabirds-uncertainfuture
Humans are having huge influence on evolution of species |
CBC News
https://www.cbc.ca/news/technology/humans-evolution1.4906534
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Vocabulary List
Abiotic

Relating to non-living things.

Adaptation

Inherited trait or set of traits that increases an organism’s chances of
surviving and/or reproducing in an environment.

Anthropogenic

Caused by humans.

Algae

Algae are mainly aquatic organisms. They create their own food
through photosynthesis. Algae are food for almost all aquatic life.
They do not have true roots, stems, or leaves.

Aristotle’s Lantern

Complex feeding structure found in echinoderms such as sea stars
and sea urchins.

Bioaccumulation

The buildup of a harmful substance inside an organism.

Biodiversity

The distribution and variety of relationships, organisms, and
ecosystems on Earth. The biodiversity on Earth is constantly
changing. The range of organisms we see today are much different
from those 300 million years ago!

Biotic

Relating to something that is living.

Bioluminescence
(phytoplankton)

Some species of phytoplankton are able to produce and emit their
own light.

Bivalve

A shellfish having two shells hinged together by muscle.

Bycatch

The unintentional capture of organisms during the process of
commercial fishing. This can harm sensitive species under
protection.

Camouflage

A colour pattern enabling some animals to hide in, or blend in with
their surroundings.

Carapace

The hard upper shell of a crab, other crustaceans, and turtles.

Carnivore

Organism that eats animal material.

Cephalopods

A type of large predatory mollusk such as squid or octopus.
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Cetaceans

Marine mammals from the order Cetacea such as dolphins,
porpoises, and whales.

Crustacean

Group of arthropods including crabs, lobsters, shrimp, woodlice, and
barnacles.

Detritus

Waste produced by the decaying of organisms.

Estuary

The wide mouth of a river that flows into the sea and into which the
tide flows.

Evolution

Descent with modification; the process by which species change
over time.

Exoskeleton

A tough external covering which protects and supports the body of
some invertebrates.

Fish

Animals that live and swim in the water, breathe using gills (with the
exception of lungfish), have vertebrae, generally have scaly skin, and
generally have fins instead of limbs. Fish are an important food
source worldwide, which has resulted in many fish species being at
risk.

Filter-feeding

Feeding strategy that involves straining small food particles out of
the water; is used by many non-moving animals such as clams,
barnacles, and sponges.

Fossil

A remnant of an organism that has been preserved in the crust of
the Earth. The hard parts of organisms, such as a shell or bone, may
be preserved and fossilized over time. It is unlikely that a soft-bodied
organism will fossilize however there have been a few rare instances
where this happened.

Food chain

A linear sequence of organisms through which energy is transferred.

Food web

Multiple connected food chains through which energy flows in an
ecosystem.

Foot
(of bivalves)

Used by most clams to burrow in sediments.
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Foot (of
gastropods)

Gastropods which include snails and slugs, have a foot used for
locomotion located on their bellies.

Gill

An organ used for underwater breathing by fishes, gilled worms,
snails, limpets, and nudibranchs.

Herbivore/Primary Organism that eats plant material, or another photosynthesizing
Consumer
organism.
Heterotrophic

An organism which cannot produce its own food through
photosynthesis.

Hinge

A spring-like structure joining together the two shells of a bivalve.

Holdfast

A structure anchoring seaweeds to rocks and other hard surfaces.

Homogeneous

Something that is evenly mixed or proportioned.

Invertebrate

Animal without a backbone (e.g. arthropod, mollusk).

Larva

The free-swimming stage in the development of an animal after
birth: egg, larva, adult; or, egg, larva, pupa, adult.

Lamella

A thin, flat layer of a membrane.

Micron

Also known as a “micrometer” a micron is a unit of size
measurement one millionth of a millimeter in size. The average
human hair is approximately 75 microns in width.
Soft-bodied invertebrates usually partially enclosed by a calcium
carbonate shell, belonging to the Mollusca genus.

Mollusk
Native species

A species that lives in its natural range. For the purpose of this Beaty
Box, this refers to organisms found along the pacific northwest
coastline.

Non-native species A species that lives outside its natural range.
Invasive species

A species that lives outside its natural range and is having some sort
of impact on the ecosystem that it now inhabits.

Nutrient

Chemical element or molecule that living things need to survive and
grow.
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Organism

A single living plant, animal, or other living thing (bacteria, fungi,
algae, etc.).

Photosynthesis

Where an organism uses sunlight, carbon dioxide, and water to
make oxygen and food in the form of sugar.

Phytoplankton

Also known as microalgae, are microscopic organisms similar to
plants in that they typically use photosynthesis to convert CO2 and
sunlight into energy. There are freshwater and seawater species,
and these organisms drift in the current and acquire the nutrients
they need from water.

Plankton

The minute plants and animals drifting or swimming in the ocean;
the food of filter-feeders.

Pneumatocyst

A balloon-like structure filled with gas found in certain species of
brown seaweed which helps increase buoyancy.

Predator

An animal that eats other animals.

Prey

An animal eaten by another animal.

Radula

The structure of teeth of mollusks resembling a file-like tongue.

Red tide

Refers to the red colour of the water caused by the large number of
individuals of this species during a bloom.

Seaweed

Mainly aquatic organisms that can photosynthesize but do not have
flowers, roots, or seeds, flowers, or cones for reproduction.

Sexual dimorphism Males and females of the same species exhibit sex-specific physical
characteristics beyond that of sexual organs.
Siphon

Tubes in bivalve mollusks that draw water into the mouth and gills,
and gets rid of the wastewater.

Species

A particular kind of animal or plant able to breed with one another,
but not so likely to breed with those of other species.

Specimen

An animal or a part of an animal preserved for scientific or
educational use; an individual plant or animal.

Stipe

The stem-like part of many types of seaweed.
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Substrate

The base layer on which an organism lives.

Suspension feeder

Organisms which feed by trapping food particles brought to them by
water currents.

Trophic cascade

Indirect interactions between organisms in a food web which can
result in significant changes to the structure of an ecosystem.

Trophic efficiency

The efficiency of the transfer of energy between the trophic levels in
a food web.

Trophic level

We can think of individual organisms in a food web as a link in a
chain. Trophic level can be determined by assessing the number of
energy transfers, or links, between each organism and the sun,
which provides energy to primary producers.

Test

The hard shells of a sea urchin, sea star, or sand dollar through
which the spines project and the tube feet extend.

Valve

One of the two halves of a clam shell, or one of the plates covering a
barnacle when it is withdrawn into its shell.

Ventral

The lower side of the body; opposite dorsal.

Vertebrate

Animal with a backbone (e.g. fish, bird).

Whorl

A spiraling turn of a snail shell, the largest whorl being the body
whorl containing most of the snail’s body.

Zooplankton

Microscopic organisms which are unable to swim against current.
They differ from phytoplankton in that they do not produce their
own food and occupy a different trophic level as a result.
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Lesson Plan: Ocean Life, Little and Large
The time needed for this activity differs depending on the direction you choose. Allot one
to two hours for this activity.

Learning Objectives

After this lesson, students should be able to:
•
•
•

Understand the complexity of ecosystem dynamics.
Have a working understanding of climate change, its impacts on ecosystems and
consequences to humans.
Discuss sustainable practices mitigate the effects of climate change on the ocean.

Curriculum Connections (Grades 2-12)
Big Ideas and Concepts
•
•
•

•
•

•
•
•

•

•

•
•

Grade 2: Water is essential to all living things, and it cycles through the
environment.
Grade 3: Living things are diverse, can be grouped, and interact in their ecosystems.
Grade 5: First Peoples concepts of interconnectedness in the environment; the
nature of sustainable practices around BC’s resources; First Peoples knowledge of
sustainable practices.
Grade 7: Earth and its climate have changed over geological time.
Grade 9: The biosphere, geosphere, hydrosphere, and atmosphere are
interconnected, as matter cycles and energy flows through them; sustainability of
systems; First Peoples knowledge of interconnectedness and sustainability.
Grade 10: Acid-base chemistry.
Chemistry 11: Organic chemistry and its applications have significant implications
for human health, society, and the environment.
Earth Sciences 11: The transfer of energy through the atmosphere creates weather,
and this transfer is affected by climate change; the distribution of water has a
major influence on weather and climate.
Environmental Science 11: The distribution of water has a major influence on weather
and climate; Complex roles and relationships contribute to diversity of ecosystems;
Humans can play a role in stewardship and restoration of ecosystems.
Science for Citizens 11: Scientific understanding enables humans to respond and
adapt to changes locally and globally; scientific processes and knowledge inform
our decisions and impact our daily lives; evidence-based decision making through
science.
Geology 12: The plate tectonic theory explains the changes that occur within Earth
and to Earth’s crust throughout geological time.
Chemistry 12: Acid or base strength depends on the degree of ion dissociation.
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•

Environmental Science 12: Human activities cause changes in the global climate
system; Living sustainably supports the well-being of self, community, and Earth;
Human actions affect the quality of water and its ability to sustain life; sustainable
land use is essential to meet the needs of a growing population
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Lesson Plan: Part 1 — Ecosystem Interactions
This lesson plan is divided into three steps:
Step 1
•
•

Step 2
•
•

Explore ecosystem dynamic, understanding complexity
Put into action, using the specimens from the Beaty Box students build food webs
Threats challenging ecosystem complexity
Introducing climate change concepts and impacts

Step 3
• Exploring sustainability and other ways to take action on climate change

Materials required:
•
•

•
•
•
•
•

Beaty box specimens
Global Climate change summary (pg. 78)
Beaty box manual - ecosystem interactions fact sheet (pg. 64), ecosystems glass
sponge reefs, eelgrass beds, and kelp forests (pg. 66)
Appendix 1 - trophic levels of all the specimens in the Marine Life Beaty Box
String - optional
Arrows – optional
Worksheet - optional (see USB for sample)

Image 18: Food web diagram by Camille Belanger, Derek Tan, Alirod Ameri, Suhail Nahhas, Xueyang Fan
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Step One: Understanding complexity
This goal of this part of the lesson plan is to explore food webs and interactions that take
place in ocean ecosystems using specimens in from the Marine Life Beaty Box. While
introducing and exploring the concepts in this section, choose a method that works best
for your class – this could be a whole class brain storm session on the white board, or
dividing the class into small groups to discuss
first before sharing their thoughts with the
class. Using the ecosystem interactions fact
sheet (pg. 64) and the details from specific
ecosystems like glass sponge reefs, eelgrass
beds, and kelp forests (pg. 66), introduce the
lesson to your group.
1. Introducing ecosystem dynamics
a. What is a food chain?
b. How does a food chain differ from a food web?
2. What is a trophic level? See appendix 1 for trophic levels of all the specimens in the
Marine Life Beaty Box.
a. Introduce how trophic levels are determined (diet).
i. Give examples of each trophic level and their diets. For example:
1. Primary producers get their energy from the sun. This
includes plants, seaweeds, and microalgae.
2. Primary consumers consume primary producers. This
category is also known as “herbivores” and includes grazers,
or organisms that eat plants such as some species of marine
invertebrates.
ii. Emphasize that some organisms are difficult to classify into a single
trophic level. The real world is complicated!
b. How does a trophic level relate to energy storage?
i. What is meant by “trophic efficiency”?
ii. What is the impact of having a long food chain compared to a short
food chain with fewer organisms?
1. An exchange of energy takes place between each additional
trophic level, and that this exchange is not completely
efficient. Therefore, an individual organism in a food chain
receives less energy with each subsequent energy transfer.
3. How does a secondary or tertiary consumer interact with primary producers?
a. For example, show the kelp forest diagram to emphasize that sea otters eat
sea urchins, which consume kelp.
i. Although they do not consume kelp directly, they interact with sea
urchins.
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ii. Sea urchin populations can be controlled by their predators, which is
called top-down control, or by their food source, which is called
bottom-up control.
Put into practice: Assign students an organism in the box.
1. Consult appendix 1 for trophic levels of all the specimens in the Marine Life Beaty
Box
a. Hand out specimens from each trophic level.
b. Refer to the ecosystem interactions fact sheet (pg. 64) and the details from
specific ecosystems like glass sponge reefs, eelgrass beds, and kelp forests
(pg. 66) for examples of real life food webs to inspire you. The food webs
created by students can be as realistic as you would like it to be, choose
specimens accordingly.
2. Have your group study the organism closely as well as the accompanying flashcard.
a. Can they determine the trophic level occupied by their organism?
b. Creating food chains:
i. We recommend using handmade
arrows physically link the specimens to
create food chains.
c. How might that organism interact with those
of other students? Make sure they understand
that this would result in a food web.
d. We recommend using string to physically link the specimens and food
chains, it will get complicated!
e. If you do not have the space to make physical food chain and webs, you
could create a simple worksheet like the one on the USB key.
3. Have students discuss their food chain with the class.
a. How might different food chains interact with one another?
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Step Two: Threats challenging ecosystem complexity
The goal of this section is to give students a background about climate
change, and to encourage peer directed learning.
1. What is climate change?
a. What does your group already know?
i. Divide your class into groups. The groups will
Image 19: Coastal BC
research the concept of climate or weather.
sunny weather. Photo by
Camille Belanger
2. How do we measure weather and climate?
3. Who is involved with monitoring weather and climate?
a. Bring your group back together and ask the groups to share their findings.
How do weather and climate differ?
b. Consider showing a video such as https://youtu.be/EtW2rrLHs08.
c. Support this discussion with the Global Climate Change fact sheet (pg. 76).
4. How do we know climate change is happening?
a. Start a group discussion. We suggest creating a mind-map integrating
traditional and community-based ways of knowing into your thought
process.
b. Humans have also been keeping a record of climate and ecosystem health
through a number of mediums for a long time.
i. Elders and other community members have unique knowledge of
climate change. To guide your group through a conversation about
Indigenous knowledge and climate change, refer to the teaching
science section created by First Nations Education Steering
Committee http://www.fnesc.ca/science-first-peoples/.
ii. How can scientists tell climate change is happening?
1. We can also find out what the environmental conditions were
like a long time ago by looking at data stored in ice cores,
glaciers, and ocean sediments. This is how we are able to
compare historical climatic trends with today’s conditions
and know that climate is changing at an alarming rate.
iii. How can you tell climate change is happening?
1. How does it affect the lives of people around the world?
a. Remember the difference between weather and
climate when answering this question.
b. Consider extreme weather events and food security.
5. How might climate change affect organisms in the ocean?
6. Why is biodiversity important?
a. Refer to the ecosystem interactions fact sheet (pg. 64) to discuss the
trophic cascade from the sea otter and kelp story.
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b. Put into practice: How will the ecosystems they’ve built change in response
to climate change?
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Step Three: Sustainability
The goal of this section is to understand that people, communities, cities, businesses,
schools and other organizations can ask good research questions, make changes to their
behaviour and take action to help fight climate change. This section can be done in class
as a discussion, or as a long term action oriented project.
1. Think, pair and share about the concept of sustainability and today’s oceans.
2. How do we affect the oceans?
a. Encourage your group to consider their diet, consumption of plastics, and
carbon footprint. How can we reduce our negative impact on the oceans?
3. Looking back to the organisms and the webs they made in parts one and two, ask
your group to consider the impact of:
a. Attending or organizing a beach cleanup.
b. Reducing their consumption of plastics.
c. Understanding where their seafood comes from, and supporting more
sustainable fisheries.
d. Learning more from Elders and community members about local area
knowledge on traditional / sustainable harvesting practice.
e. Changing fishing regulations that allow the exploit of endangered species.
f. Designating more marine protected areas.
g. Sharing knowledge about ecosystem interactions and the importance of
sustainable practices.
4. As a group, consider taking part in a student study and action project or in a citizen
science project http://science.gc.ca/eic/site/063.nsf/eng/h_97169.html.
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Lesson Plan: Part 2 — Critical Thinking and Problem Solving
Step 1: Think Like a Scientist

Introduce your students to UBC scientists who think about marine ecosystems every day
(below):
•
•
•

Consider what questions each researcher might ask about marine ecosystems.
What tools or skills do they need to use?
In your opinion, how do you think marine research might help marine conservation
efforts? You too can participate in research by joining a citizen science project at
http://www.science.gc.ca/eic/site/063.nsf/eng/h_97169.html.

Meet a Researcher!
Some UBC scientists think about marine ecosystems every day!
Mei Sato
Dr. Mei Sato is a researcher focussing marine animal behaviour in the
Marine Mammal Research Unit here at UBC. She is particularly interested in
behaviour, distributions, and predator-prey interactions of fish and
zooplankton communities and how this drives population and ecosystem
dynamics. Learn more about Dr. Sato’s research at
http://mmru.ubc.ca/personnel/mei-sato/ and find out how she is learning
about BC’s Southern resident killer whales at http://beatymuseum.ubc.ca/whatson/exhibitions/online-exhibitions/researchers-revealed/.
Michael Lipsen
Primary productivity (photosynthesis) in the ocean has a big impact on the
global carbon cycle, and the amount of carbon dioxide in our atmosphere.
Dr. Micheal Lipsen is a biological oceanographer and professor here at UBC
in the department of Earth, Ocean, and Atmospheric Sciences. He teaches
courses including Biological Oceanography, Climate Measurement and
Analysis, as well as other environmental science courses. His area of
expertise includes phytoplankton dynamics in relation to El Nino events. To
learn more about Dr. Lipsen, visit
https://www.eoas.ubc.ca/people/michaellipsen.
Amanda Vincent
Dr. Amanda Vincent is a UBC professor and researcher at the Institute for
the Oceans and Fisheries. She is actively involved in conservation and uses
the quirky seahorses as her flagship animals. Dr. Vincent does both
biological and social research, as well as empowering local communities,
and establishing marine protected areas, among other projects. Learn more
at http://oceans.ubc.ca/amanda-vincent/.
Marine Life Box 009

91

Additional Resources:
Researchers Revealed: The Beaty Biodiversity Museum
The Researchers Revealed series introduces scientists from the Biodiversity Research Centre.
http://beatymuseum.ubc.ca/whats-on/exhibitions/online-exhibitions/researchers-revealed/.

Researchers Revealed: An Invisible World
Microbiologist Filip Husnik takes us inside the hidden world of termites, and the alliances they form in
order to break down wood.. https://youtu.be/uTB9VkB38Kg.

Researchers Revealed: Eyes in the Wild
Cole Burton deploys a large network of remote cameras called “camera traps” to study human-wildlife
co-existence. https://youtu.be/y5PM94SJyLU.

Researchers Revealed: In Search of Salmon
Mei Sato and Andrew Trites use cutting edge hydro-acoustic technology to explore the issue of food
availability for southern resident killer whales. https://youtu.be/69YenwL7-hw
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Step 2: Climate Change Conference

Many disciplines are involved in marine research and advocacy in the world today.
Scientific conferences are where people get together to learn more about new research
done in a particular field. It can be an opportunity for interdisciplinary research
partnerships to occur. Given the complexity of the ocean, such opportunities to exchange
knowledge and cooperate with experts in other disciplines are extremely important for
understanding climate change in the ocean today.
Below is a partial list of groups that could be involved marine research and advocacy
today:
•
•
•
•
•
•
•
•
•

Elders and members of Indigenous community
Marine biologists
Oceanographers
Physicists
Mathematicians
Chemists
Government officials
Fishers
The public

Section One: Discuss
Students can form small groups to investigate one or more roles described in the list
above, or other roles they might add to the list. As a class, discuss how these groups
combine their expertise to solve some problems relating to climate change in our oceans
today. What might Elders and other community members be able to tell us about climate
change? Refer to http://www.fnesc.ca/science-first-peoples/ to guide your group
through these conversations.
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Section Two: Research
Consult the Global Climate Change: What You Need to Know fact sheet
(pg. 76). Ask students to choose a topic from the concept list which
they will research and share their findings with the rest of the group in
the form of a poster presentation, booklet, or report, etc. You could
explore this further and ask students to find a current news article
that references climate change and investigate the terms & data used.
Consider using open access student-friendly peer-reviewed sources
such as those available through Frontiers for Young Minds
https://kids.frontiersin.org/ and Science Journals for Kids
https://www.sciencejournalforkids.org/search-articles/category/all.
Students should aim to learn about:
•
•
•

Image 20: Example of student
work. There are many ways for
students to share their
findings.

The concept itself
Those involved in researching the concept
How their concept relates to climate change in the world today

Section Three: Sharing their Findings
Ask students to create five minute presentations in the format of their choosing about
their topics followed by networking time where they can discuss with other experts on the
next steps of their research/action.
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Appendix 1: Marine Life Beaty Box Specimen List by Trophic Level
Trophic Level

Name

Diet

Primary producer

Eelgrass,
Zostera marina

Uses sunlight as an
energy source for
photosynthesis

Primary producer

E. hux.,
Emiliana huxelei

Primary producer

Pseudo-nitzschia australis

Primary producer

Noctiluca scintillans

Uses sunlight as an
energy source for
photosynthesis
Uses sunlight as an
energy source for
photosynthesis
Uses sunlight as an
energy source for
photosynthesis

Primary consumer

Krill,
Euphasid

Filter feed mainly on
phytoplankton

Primary consumer

Abalone,
Haliotis sp.

Uses its file-like tongue
called “radula” to eat
seaweed.

Primary consumer

Red urchin,
Mesocentrotus
franciscanus

Graze on kelp and other
seaweeds

Primary consumer

Green urchin,
Strongylocentrotus
droebachiensis

Graze on kelp and other
seaweeds

Secondary consumer

California mussel,
Mytilus californianus

Secondary consumer

Pink swimming scallops,
Chlamys hastata

Filter feeds on fine
organic detritus and
living plankton filtered
from sea water
Filter feeds on fine
organic detritus and
living plankton filtered
from sea water

Primary producer
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Bull kelp,
Nereocystis leutkeana

Uses sunlight as an
energy source for
photosynthesis

Habitat and Range

Attached subtidally from
Alaska to California;
found in fully wave
exposed areas to
sheltered areas.
Found in soft bottom,
wave-protected areas of
the north Pacific ocean,
from Alaska to Mexico;
Russia, Japan, and
Korea.
this species is found in
most temperate oceans
around the world
Normally found on the
Pacific coast from
California to Alaska.
This heterotrophic
dinoflagellate can be
found in oceans around
the world.
Found worldwide in
open seas including the
Pacific ocean.
Depends on the species;
ranges from intertidal
ledges down to 65m in
depth. Known to live on
kelp.
Rocky habitats from just
below the low tide line to
90m in depth from
Alaska to Mexico.
Found in the rocky
intertidal up to 1150m in
depth from Alaska to
northern Washington.
Inhabits rocky shores of
the Pacific ocean from
Alaska to Baja California
Found from Alaska to
California on subtidal,
sandy or shelly hash
bottoms up to 150m in
depth
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Trophic Level

Name

Diet

Secondary consumer

Skeleton shrimp,
Caprellidae sp.

phytoplankton, detritus,
filtered food particles,
amphipods

Secondary consumer

Eccentric sand dollar,
Dendraster eccentricus,

Secondary consumer

Cloud sponge,
Aphrocallistes vastus

Use tube-feet and spines
to suspension feed on
small copepods, detritus,
diatoms, and sometimes
larvae of their own
species.
Filter feed on small
bacteria and plankton

Secondary consumer

Feathery shipworm,
Bankia setacea

Filter feed on plankton or
fine cellulose particles
from the rotten wood;
may rely on symbiotic
bacteria or microbes in
the gut to digest the
cellulose

Tertiary consumer

Squid

Includes fish and
crustaceans like crabs,
shrimp and krill

Tertiary consumer

Rhinocerous auklet,
Cerorhinca momonerata

Mainly fish, also
crustaceans, and squid

Tertiary consumer

Harbour porpoise,
Phocoena phocoena

various small fishes and
copepods

Secondary consumer
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Smooth swimming
scallops, Chlamys rubida

Filter feeds on fine
organic detritus and
living plankton filtered
from sea water

Habitat and Range

Present from Alaska to
California, Siberia to
Japan. Mainly present in
gravel/mud, rocky or
soft bottoms. Found in
subtidal waters, also
seen in the low intertidal
up to 300m in depth
Inhabit coastal waters,
low intertidal zone and
subtidal waters in of
California, attached to
piers, rocks, grasses, and
pilings.
Found on the Pacific
coast from Alaska to
California down to 90m
in depth on sandy
substrate.
Attached to hard
surfaces on the ocean
floor, mostly found in
deep waters 200m to
1000m in depth.
Found burrowing in
wood exposed to
saltwater such as
wooden ship hulls and
wharves, from intertidal
to 180m in depth, from
north Alaska to north
Mexico, and Japan.
Differs depending on
species. Squid are found
in both coastal and open
ocean environments.
Burrow in nests or rock
slides on offshore
islands in the temperate
waters of the North
Pacific.
Coastal waters from the
Beaufort Sea to
California, also found in
the northwestern Pacific
and north Atlantic,
usually within 10km of
land.
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Trophic Level

Name

Diet

Secondary consumer

Sea otter, Enhydra lutris

Sea urchins, mollusks,
crustaceans, some fish.

Tertiary consumer

Sperm whale teeth,
Physeter macrocephalus

Squid, fish, and other
invertebrates.

Tertiary consumer

Common murre, Uria
aalge

Mainly fish including
herring and cod, also
crustaceans, marine
worms, and squid.

Secondary consumer

Sockeye salmon,
Oncorhynchus nerka

Shrimp and other
crustaceans, which
accounts for the red
colour of their skin
during spawning season.

Secondary consumer

Atlantic herring, Clupea
harengus

Filter feed plankton;
juveniles mostly eat
phytoplankton while
adults mainly feed on
zooplankton such as
copepods and krill

Tertiary consumer
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Fur seal, Callorhinus
ursinus

Mainly fish such as
anchovy and herring, as
well as cephalopods

Habitat and Range

Spend most of their time
at sea throughout the
northern Pacific Ocean
from Alaska to
California, Bering Sea,
Sea of Okhotsk, and Sea
of Japan.
Coastal waters
nearshore from Alaska
to California, also found
near Japan, off of Russia
in the West Pacific.
Often found near
barriers like thick kelp
forests, rocks, and
islands
Widely distributed in the
world, this species can
be found in most deep
water regions, all the
way from the tropics to
the edges of the pack ice
at the poles.
Mainly found on the east
coast of Canada, but
also widespread on the
Pacific coast from
Alaska to California in
the ocean, large bays,
and sea cliffs to breed.
Found throughout the
North Pacific Ocean. Like
other salmon species,
sockeye spawn in fresh
water and spend a large
portion of their life in the
ocean.
Found on in the western
North Atlantic, and
present on the eastern
side of the North
Atlantic. Although this is
an Atlantic species, a
related Pacific species
occurs locally as well.
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Appendix 2: Resources on the USB key
Ecosystem Interactions Worksheet A: Food Chains
Use the boxes below to create a food chain using the specimens
from the Marine Life Beaty Box. Check out the specimen flashcards
to learn about each organism. Note that the arrows represent energy
transfer and that the organisms placed in the top box occupy a
higher trophic level than those in lower boxes.

Ecosystem Interactions Worksheet B: Food Webs
Can you determine how the following organisms found in the Marine
Life Beaty Box interact to form a food web? Draw arrows between
the organisms to demonstrate the transfer of energy between
organisms.

Marine Life Box Colouring Sheets
Showcase the beauty of the Marine Life Beaty Box’s specimens with
these custom-made printable colouring sheets.

Beach Etiquette
Thinking about taking your group for a fieldtrip to the beach? Review
these key points for how to protect the beach habitat during your
visit.
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Appendix 3: Seaweed Sorter App

Image 2: UBC seaweed scientist, Patrick Martone, has developed a tool to help identify local seaweeds.
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Appendix 4: Repacking Your Beaty Box
For more details view: http://bit.ly/BeatyBox
Tray 4:
1. Carefully place specimens, following the dots, photos, and labels to help put boxes
away in the right places inside the tray inside the Beaty Box.

Tray 3:
1. Place the empty tray on a clean table.
2. Carefully place specimens, following the dots, photos, and labels to help put boxes
away in the right places inside the tray.
3. Return the full tray to the box.
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Tray 2:
1. Place the empty tray on a clean table.
2. Carefully place specimens, following the dots, photos, and labels to help put boxes
away in the right places inside the tray.
3. Return the full tray to the box.

Tray 1:
1. Place the empty tray on a clean table.
2. Carefully place specimens, following the dots, photos, and labels to help put boxes
away in the right places inside the tray inside the Beaty Box. Note the orientation of
the vials specified by the image at the bottom of the tray.
3. Return the full tray to the box.
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Appendix 5: Marine Life Box 009 Inventory
Please make sure all of the specimens are properly put away inside the Beaty Box. See the
‘Returning the Beaty Box Checklist’ page in Section 1 for more information on sending the
Beaty Box back to the museum.
Tray 1
Check
Item
(Yes/No)

Notes

Tray 2
Check
Item
(Yes/No)

Notes

Bull kelp, Nereocystis leutkeana
Eelgrass, Zostera marina
Emeliana huxelei
Pseudonitzshia australis
Noctiluca scintillans

Beaty Box Manual
Flashcards
Common murre, Uria aalge
Rhinoceros auklet, Cerorhinca
momonerata
Glass sponge, Aphrocallistes vastus
Feathery shipworm, Bankia setacea
California mussel, Mytilus
californianus
Eccentric sand dollar, Dendraster
eccentricus
Dogwinkle, Nucella lamellosa

Herbarium sheet
Herbarium sheet
Herbarium sheet with vial
Herbarium sheet with vial
Herbarium sheet with vial

Binder
30 + Title Card
Bird foot (talon)
Bird foot (talon)

Catalogue
Number

H(a)00-431a
H(v)00-432a
n/a
n/a
n/a

Catalogue
Number

n/a
n/a
T(b)30-82a
T(b)30-82a

Glass sponge with clear
plastic lid
Damaged piece of wood
One full shell (two
valves)
Two sand dollars

MI(o)60-270a

Three shells

MI(m)60-248a

MI(m)70-271a
MI(m)60-264a
MI(e)60-226a

Inventory list continued on next page 
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Tray 3
Check
Item
(Yes/No)

Harbour porpoise, Phocoena
phocoena
Sea otter, E. lutis
Northern fur seal, Callorhinus ursinus
Red urchin, Mesocentrotus
franciscanus

Tray 4
Check
Item
(Yes/No)

Squid
Sockeye salmon, Oncorhynchus nerka
Atlantic herring, Clupea harengus
harengus
Smooth swimming scallop, Chlamys
rubida
Green urchin, Strongylocentrotus
droebachiensis
Northern or pinto abalone, Haliotis
kamtschatkana
Fossilized shark teeth
Sperm whale tooth, Physeter
macrocephalus
Spiny pink scallop, Chlamys hastata
Purple sea star, Pisaster ochraceus
Fossilized shell deposits
Krill, Euphausid
Skeleton shrimp, Caprellidae
Fossilized shell
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Notes
Skull with jaw separate

Catalogue
Number

T(m)20-119a

Skull
Skull
Urchin with clear plastic
lid

T(m)20-87
T(m)20-118a
MI(e)60-268a

Notes

Catalogue
Number

Squid in ragout sauce
Canned salmon
Canned smoked herring
fillets
2 valves (shells)

MI(m)90-274a
F(b)90-72a
F(b)90-73a
MI(m)60-266a

Two green urchin
exoskeletons (testes)
Two shells (valves)

MI(e)60-269a

10 shark teeth, one
magnifying case
One tooth, one cross
section of a tooth
Three shells (valves)
One big sea star and one
small sea star

FO30-47a

Jar with isopropyl alcohol
Jar with isopropyl alcohol
Fossilized bivalve

MI(m)60-75a

T(m)30-117a
MI(m)60-265a
MI(e)00-263a,b
FO60-57
MI(c)10-10f
MI(c)10-267a
FO60-63
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Appendix 6: Marine Life Box 009 Dimensions





Length: 60.9 cm (24”)
Width: 50 cm (19.5”)
Height: 33 cm (13”)
Weight: 10.64 kg (23.46 lbs)

Appendix 7: MSDS Sheets
See next pages for alcohol MSDS information.
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