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1. Introduction & Manual overview

Aquatic habitats, both freshwater and marine, are an essential part of British Columbia’s defining
character. Yet many people living here rarely appreciate the true value of the natural wealth at
their doorsteps, do not know how to contribute to its well-being, and are unaware of how their
activities affect their surrounding lands, streams, rivers, and ocean. The current substantial
population growth is increasing impacts on our waterways. Improved public awareness and action
are essential in ensuring that BC’s aquatic ecosystems will be maintained for future generations.
Education through the school system and integrating environmental concern and stewardship into
people’s everyday lives are some of the prime routes to achieving this goal.

The Seaquaria in Schools go a step beyond the written materials, preserved specimens, and books
referring to distant things by working hands-on and interactively with local things, in the classroom
and on a long-term basis. They have proven themselves to be particularly powerful tools for
teaching about the environment, science, nature, and environmental stewardship, as well as being
exceptionally flexible tools for multi-disciplinary teaching, bridging school-based and field
programs, potentiating the effectiveness of other resources and programs, and enhancing learning
and responsible behaviour of all kinds - particularly for people with learning disabilities.

By participating in Seaquaria in Schools you are joining a growing group of teachers and educators
on Vancouver Island and beyond who want to enrich the educational experience of our young
people in a particularly engaging fashion. This program is unique because it is a permanent fixture
in your school. It is a window into the natural world around us that is only limited by our
imaginations in how we can connect it to the school curriculum, community initiatives and our
students’ day to day lives. We hope you and your students enjoy bringing a little piece of the
fascinating and diverse ocean into your school!

Seaquarium Manual overview

This manual is intended as a guide to the basic function of the aquarium and a primer on its
inhabitants. We’ve included some fun and educational ideas that have been developed by B.C.
teachers currently using Seaquaria as a teaching tool in their classrooms.

The application you, as a teacher, community leader, or school will make of the Seaquarium is up
to you. The manual is only a guide, with contents continually changing as we all have new
experiences and insights. We hope you will find the examples useful, but will also innovate and
mess about a bit to create new experiences that enhance your particular situation. Please
contribute to the growing manual by sharing these experiences!! !

The manual consists of several sections:

1 Introduction and Manual overview — this section

! A particular component that we have found crucial to the programs is the creation of student-led
maintenance and monitoring teams. This creates the essential interactive ownership elements of the
aquarium. Some suggestions on how to form these are shown in Lesson Plan 1 for the “Marine Team”. A
datasheet for students to use in the monitoring is in this lesson plan.

9



2 Historical overview — evolution and philosophy of Seaquaria in Schools

3 Sample Lesson Plans

A collection of lesson plans offered by teachers using the Seaquaria. These do not have to be
followed in any order, though we have presented them in a possible logical sequence. Feel free to
come up with your own ideas to integrate the Seaquaria into your curriculum.

The first few lesson plans are presented in a standardized format, with free-form supplementary
information. This template, developed by some “veteran” Seaquaria teachers, is available online at:

http://www.worldfish.org/Seaquaria.htm

This site also makes existing lesson plans available electronically. You are invited to use this
template to share the lesson plans you develop, so we can build an easily accessible “library” of
resource material. Information for all grade levels and a variety of learning outcomes are welcome;
we are particularly interested in integrated approaches.

4 Evaluation and research on the effectiveness of the Seaquarium

In this section, we have presented a number of questionnaires to address teachers and students.
This monitoring is important for us to know how to adapt and grow the Seaquarium programs, and
we encourage you to use them. Completed information can be sent to wwsealab@shaw.ca. In
addition, a variety of people (including teachers) are pursuing graduate research with the program,
and may have some more specific research questions.

We list the current projects in this section. If there are others interested in pursuing research with
the Seaquaria, we would be glad to collaborate and/or discuss ideas.

5 Technical overview and instructions

This final section describes the technical elements of the Seaquaria and technical instructions on
its use. Each user is encouraged to create, together with their students, a specific plan of their
model of Seaquarium and a photo gallery of its use. This facilitates troubleshooting and
maintenance, as each aquarium, over the years, develops its own character.

6 Network and contacts

This section lists resource contacts and a user list, as well as current partners and funders —
including a list of possible sources of funds for your particular program.
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2. Historical Background

In the year 2000, a group of environmental educators within the Capital Regional District of lower
Vancouver Island combined their programs into an integrated approach to watershed education, as
represented by the “Opening Minds with Water’ (now known as “Living Watersheds”) program.
These professional educators, each with teaching experience of ten to twenty-five years, began
producing an integrated package of environmental field experiences and classroom presentations
for teachers and students in the Victoria and Saanich municipalities. Extensive networks of
community partners have developed since that time and have provided both expertise in the field,
and resources that inspire innovative and exciting classroom presentations and field studies.
According to verbal feedback from both teachers and students, these programs have been very
well received.

In parallel, a local biological supply company, WestWind SealLab Supplies (“WestWind”) sponsored
the development and placement of chilled seawater aquaria in a number of local schools. This
Seaquaria in Schools program was triggered by the Department of Fisheries and Oceans’
“Salmonids in the Classroom” incubation program - extending the use of chilled aquaria to house
local marine ecosystems all year long. These aquarium ecosystems are extremely diverse and
continually draw and hold the students’ interest, thus providing a very effective focal tool for
interactive and integrated learning. As the aquaria are continually available to the students, they
can be used to weave environmental awareness into the students’ everyday lives. Trial programs
that have been initiated with participating teachers at elementary, middle, and high schools have
shown considerable promise. In particular, they have made environmental classroom and field
activities much more relevant, and allowed both students and teachers to get more out of these
experiences.

SeaChange Marine Conservation Society (“SeaChange”) and WestWind have been collaborating
over the last seven years in order to build on these synergies of integrated classroom and field
programs with the marine aquaria and other selected field activities. This combination appears to
be producing exceptional returns: enthusiastic appreciation of terrestrial, freshwater and marine
organisms and ecosystems; improved interest in learning; better utilization of existing educational
resources; improved academic performance; and nurturing an ethic of respect and conservation.

The integrated program has lent itself well to a graded approach: schools are able to gradually
build up their use of various components according to their unique circumstances (both in terms of
teachers’ goals and funding). It has also been very good at preparing students for other field
activities not specifically in the program (e.g. the Vancouver Aquarium Aquavan and Marine
Ecology Station).

An important component of the integrated approach is that the class is well prepared for the field
activity, and uses the knowledge gained in a more meaningful way once it is over. The field activity
is no longer an isolated event. “Living Watersheds” helps integrate the Seaquaria concepts with
local outreach programs. lIts goal is to build capacity through development of a teachers’ network
that documents, evaluates and optimizes activities that meet curricular outcomes in an engaging
manner, and are easily transferable to new teachers and schools.

This manual is one step in implementing that process. It is an evolving educational resource
produced by and for educators, to help guide new teachers in their journey of discovery and
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delivery of Seaquaria and related programs. It is meant to allow any teacher,to meet a large
number of their learning outcomes with an engaging experiential approach, while nurturing
students’ awareness and respect for their local environment and profiting from the extra personal
learning benefits environmental education can bring. We encourage you to consider this manual a
work in progress, and to provide feedback to help our network. Below are ways you can help:

¢ refine and document the approaches that best build the synergies between field &
classroom learning

e prepare and test resource material to make “Living Watersheds” a transferable and
accessible teaching tool

e optimize and document aquarium operation and maintenance (possibly including
adaptation to freshwater ecosystems)

e plan and provide appropriate participative training workshops

e develop and apply evaluation tools that will help expand and enrich the Seaquaria
initiative
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3. Lesson Plans
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Lesson Plan 1: Creating a “Marine Team”

Notes:
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Lesson Plan 1: Creating a “Marine Team”

Seaquaria in Schools

Lesson Title: Creating a “Marine Team” Grade Level: 6 Date: 2007-2008
Teachers: Janice Matthews, Kristy Kilpatrick School: Lansdowne Middle School
Contact Phone: jmatthews@sd61.bc.ca;

’ 598-3336 Contact e-mail: kkilpatrick@sd61.bc.ca
Subject Areas: B Language [ Fine Arts [l Math [l Science [ PE/Health [l Personal Planning [ French [} Social Studies
*Previous Lesson: 1o, building & intro to Seaquarium Next Lesson:  Mentoring

* Refers to lessons or excercises used by contributing teacher, not specifically to ones present yet in this manual

Theme: Environmental Stewardship

Goal (objective): To experience a hands-on opportunity to interact with and feel a sense of responsibility for the well-being of
animals in students’ local environment.

Activity: Organize student teams and determine roles needed to maintain a healthy seaquarium that can be used as a

teaching tool for the school community.
This activity might not be completed in one session.

Connecting to Connects to their general knowledge and builds deeper awareness of their local environment.
Experience:
Initial Question: How can we create experiences that lead youth to ask deeper questions?

Materials Required:
e  Seaquarium system filled with local creatures and plants
e Data entry log sheets
e  Sampling kit (thermometer, hydrometer etc.)
e Technical chapter of Seaquaria Teacher support manual.

Procedure:

introduction: What do you know about teams? (e.g. How do they function best, why is it better to work with a team than
alone, why can it sometimes be difficult to work on a team, what do we learn from working with a team, how can
a team make an impact, what makes good leaders, why do we need different roles...)
Why would we have a team to look after the seaquarium instead of one person? (e.g. different roles, different
points of view, variety of levels of observational skills, etc.)

e Put a copy of the daily data collection log (temperature, salinity, feeding, water flow, etc.) on the
overhead projector and engage the class in discussion about the importance of quality observations (be
body: careful not to limit the space for them to record observations!!) and possible roles of team members

e Lead a discussion about how the teams can share their learning with others (e.g. weekly in class sharing,
school announcements, buddies, assemblies, visual displays near the seaquarium, newsletter etc.)

e Formation of the teams

close: Set up the data log book and a schedule for teams.
Challenge them to always be thinking about how their learning can spread beyond their classroom.
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Student: (Discussion) related to goal, metacognitive or thinking about your thinking, new ideas.

How have they changed their thinking about local ecosystems?
How does this impact their thinking about global issues?

Sense of responsibility for accurate record keeping, tracking, identifying issues, reporting concerns to the right person

What do you think now?

Teacher: Where do we want to go from here? Future Directions and Strategies to get there. Variations, lead up.

Individual and team research projects.

Peer and buddy teaching.

Presentations for peers, parents, and community (e.g. PAC meetings, Special Community Events (Oceans Day), School Board
meetings).
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Supplementary info - Creating a “Marine Team”

A basic activity to get students familiar with the Seaquaria and its inhabitants is to have them take
responsibility for the care and monitoring of the tank. This introduces the concept of data recording
and establishes a routine of checking on the function of the tank and interaction of its inhabitants.
The simple task of feeding the creatures and making observations instigates students to ask
questions, form hypotheses and look for answers.

Additional teaching notes:

Talk about habitat/environment in which these creatures live and introduce it by talking about:

The students’ needs as human beings:

home & clothing for protection & shelter

clean air to breathe

clean water to drink and bathe

healthy & appropriate food

someone to be responsible for us, until we can take care of ourselves
sunlight to provide heat and energy

The needs of sea creatures are similar, but not the same:

a)

b)

home: usually rocks, sand or mud in their environment; clothing might be plants,
animals, sand or pebbles they cover themselves with

Air (Oxygen): most marine creatures don’t have lungs. They get their oxygen from the
water around them. Many of them just use their skin to take in oxygen from the water
around them, while others have special organs to help them out (e.g. gills in fish, the
“respiratory tree” in the Sea Cucumber’s butt!). So we have to make sure their water is
clean, cold and full of oxygen.

Clean water: sea creatures live in the water, and get their oxygen directly from it, so it's
very important that that water be clean.

Clean & healthy food: These creatures don't all eat the same kind of food, and many of
them get most of their food from the tiny creatures in the water that we can’t even see.
Some eat plants (herbivores), other live animals (predators), anything around, even if its
dead (scavengers), plants &/or animals (omnivores), small living creatures in the water
(suspension and filter-feeders).

Food for thought: Would you want to put in a big red rock crab that tears apart and eats

almost anything it finds, into your tank?

e)

Someone to take care of us: that’s our job as the marine team. We need to put the right
mixture of animals and plants into the tank, and make sure that they have everything
they need: clean water, oxygen, food, shelter and a school full of kids who are learning
about them and learning to respect them, so they can teach the rest of the community
how important this job is.
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f) Sunlight to provide heat & energy: In our tank we use light bulbs that produce light like
the sun. It's important not to leave it on all day and night, since many of these
creatures are sensitive to light, which gives them a lot of information about where they
should be and what they should be doing. (Some creatures are active during the day,
like most of us (“diurnal” rhythm) while others are active at night, when it's dark
(“nocturnal”). Many of them like to be in the shade, and that’s why they hide under the
rocks, cobble, sand and other creatures. This also provides shelter from their enemies
and the weather!

Marine Team responsibilities

By looking after the aquarium, the “Marine Team” is modeling a tremendous amount of
responsibility and leadership for the rest of the students in the school. At the same time, you will
be having fun and learning a great deal. Let’s all do a great job!!

1) Each team will have one (or two) leader(s) who is responsible for making sure that the team’s
jobs have been done, including reporting any concerns to your teacher &/or the Seaquarium
team at WestWind.

2) At a set time on your group’s day, your team will check the aquarium and fill in each column in
the log book. You need to find a safe spot to keep your log book. Everyone needs to know
where it is.

3) If there seem to be any problems with the tank, let your teacher and, if needed, the
Seaquarium leaders at WestWind, know immediately. (Call 386-8036 & leave a message if no
one answers.)

4) Your team will decide which observations should be recorded, and whether there is something
going on which should be announced to the rest of the school.

5) Each team will be responsible for sharing what you are learning with the rest of the school.
You can decide how you want to do that (newsletters article, bulletin board display, tours,
teaching a younger buddy class etc.)

* For example, if your team has a younger “buddy” class, they could teach them about the
seaquarium and do a quiet colouring activity with them afterwards (see Lesson Plan 8). A few
sample templates of underwater scenes that were drawn by a local high school student are
included at the end of this lesson plan, and can be used in many other applications. We always
have them on hand as a quiet, “wind down” activity after a frenzied time exploring the seashore or
touch tanks in the classroom. At any level, students can create their own colouring templates to
use in mentoring activities with younger students.

Marine Lab Log Book

Discuss the importance and responsibilities of the marine team, and why each piece of
information in the log book is important. The electronic version of the data sheet template for the
log book is included in this manual and is posted online (http://www.worldfish.org/Seaquaria.htm)
so that it can be adjusted to suit your students’ level.

Recording Daily Observations

The following information (data) has to be recorded every day. You are recording scientific data,
just like scientists doing research do, in order to help them keep track of their ideas and prove
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them. In our case, this will help us all to learn a lot about the plants and animals that live in our
neighbourhood oceans. We might even observe things that no one has ever noticed before,
because there is still so much about all of these creatures that hasn’t been discovered. Finally, it
will also help us to notice any problems that are developing in the Seaquarium before they get too
serious, so that we are taking the best possible care of our “neighbours” in the Seaquarium. You
can make copies of the Data Sheet in this manual for recording your findings.

Date

Include the day, month and year. Note: data should be entered every school day. If you won’t be
there, you should arrange for someone else to do it, but you have to teach them how.

Time
Always fill this in and try to do the check at around the same time every day, so that it becomes
more of a routine and you don’t forget!

Group number

This could also be a name (like Monday, if your whole class is divided into groups and each one takes care of
the tank on a certain day) or initials of one person who takes care of the tank. That way, if we notice
interesting things about the tank when we look over the data sheet, we’ll know who to talk to.

Temperature

The water always needs to be cold enough (around 10°C). You can read the temperature from
the thermometer in the front of the tank. The temperature in the tank shouldn’t be any higher than
13 or lower than 9°C. If there is a change of more than 1°C from one day to the next, you need to
tell your teacher or Cathy so we can figure out what the problem is. Also, if the tank is “sweating”
too much, let us know so we can adjust the temperature on the thermostat (and maybe also ask
all of the students and staff to stop breathing!). (The thermostat is like the one you use in your
house so that the furnace will keep the house at a comfortable temperature all the time.
Depending on what you set it at, the furnace will turn itself on and off so that the air temperature is
always at a comfortable level).

Salinity

Use the “hydrometer”. The salinity should always be the same (and within the range of around 27-
29 ppt). PPT stands for parts per thousand. It's sort of like percentage, but out of 1000 instead of
100. For example, at 28ppt, there are 28 parts of salts for every 1000 parts of water or 28/1000.
Do you know what percentage that would be out of 100? Please note that this instrument has to
be rinsed out with freshwater from the sink every time you use it. Otherwise, salt will dry on the
needle and it won’t be accurate. (Why do you think that is the case?)

Water Colour

The water should be clear, with maybe a tinge of yellow to it. Itis O.K. to be a bit yellow, since
this means there is food dissolved in the water that the filter-feeders can use. But if it gets really
cloudy (or “opaque”, so you can’t see through the water from one end of the tank to the other),
that’s not good. (Remember measuring “turbidity” during the EcoRowing program. It’s kind of like
turbidity, and tells us how easy (or not easy) it is to see through the water column). When turbidity
changes, it’s important to try to determine why. It probably means that the water isn’t being
filtered well enough. This could be caused by lots of different things, like one of the animals
“spawning” (releasing eggs or sperm into the water), having too many plants and animals in the
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tank or over-feeding the tank (etc.) You need to make sure that your teacher has a looks at the
tank if you think it's getting cloudy or too green.

Water flow

The water comes into the tank through the tube in one of the back corners (the one that is
angled). The water should come out with a lot of force and should fill the whole pipe. If you put
your hand near the opening of the tube, you should feel a strong current. If it starts to look or feel
weaker, you need to let your teacher and/or Cathy know right away. This could mean that
something is stuck in one of the pipes or in the pump. When that happens, not enough water
goes through the “chiller” that keeps the water cold, and the water temperature will start to go up
(not good!).

Air Flow

There should always be bubbles coming out of the other pipe in your Seaquarium. This air flow is
important because it helps the under-gravel filter (which filters and cleans the water, naturally)
work properly. The air bubbles help set up water currents that go down through the shell gravel at
the bottom of the tank. That gravel is full of tiny bacteria that use the waste material (e.g. poop)
from all of the animals, so that it doesn’t build up in the tank and cause poor water quality.

Skimmer
Very few Seaquaria in Schools tanks have this feature.

Glass cleaned

Every day you should wipe the outside of the glass with a towel has been dampened with
freshwater from your sink. Then dry it off so that you can see clearly into the tank. You might also
have to wipe off the inside of the lid once a week because the water sometimes splashes on the
lid and some of the salt from the water crystallizes out and starts to form a crust on the inside of
the lid. Caution: don'’t use anything except freshwater from the tap, to clean the outside of the
tank or the lid (e.g. no soap or other cleaners). Also, see if a few people can bring in old towels
from home, so you don’t have to use paper towels and throw them away. The towels should be
washed at least once a week, and you should leave them out to dry so they don’t stay damp and
get musty. You can use them to dry your hands off when you're working on the tank, too. Maybe
your teacher can put a hook up somewhere near the tank or in your classroom, to hang the towel
when it isn’t being used.

Light on/off

Make sure the light is turned on in the morning, and ask your teacher to turn it off before he or she
leaves in the afternoon or evening. The animals in your tank are very sensitive to light and the
light/dark cycle tells them when to be active and when to be resting, just like us. Many animals
rest during the daylight hours and become active at night (“nocturnal”, like people who work the
night shift), while others are active at the day and rest at night (“diurnal”, like most people who
work or go to school, do). If the light is left on all the time it can confuse them.

Feeding

The tank should only be fed twice a week, at the most. If you feed it too much, or too often, the
tank will start to turn green and cloudy very quickly. We will show you how to feed the tank, so that
you can see just how much is the right amount. Your teacher will set up a feeding schedule for the
first month, then you can follow the same pattern to set up the schedule for the months after that.
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Remember, sometimes the pattern is disrupted when there are Pro-D days or holidays. You and
your teacher can plan a strategy to make sure that the Seaquarium is taken care of on those days.

Observations/Questions/Important Information and Ideas to Share

This is probably one of the most important parts of your data sheet. You can write anything
interesting that you see about the animals and plants living in the tank (like something laying eggs,
hermit crabs fighting over a shell, how animals move around that maybe you didn’t expect would
move, etc.) or things that you’re concerned about (like a particular animal that is being a bully or
the fact that the water is suddenly cloudy etc.). Write as much as you want — your observations
could be absolutely new. If needed, a separate notebook for observations can be kept alongside
the data collection sheets to keep the sheets manageable.
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Seaquarium Data Sheet

Water Air Glass Light Fed
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Important Information & Ideas to share

No
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Feuille de données pour le Seaquarium

Date Heure Groupe Temp.
©)

Salinité
(PPT)

Eau Eau Air Verre Lumiére Nourri?
Couleur Flux Ecoul. Nett. All./Et.

Observations / Questions /
Renseignements importants / Idées a partager
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Quiet time scenes for colouring

If your team has a younger “buddy” class, they could teach them about the Seaquarium and do a quiet colouring activity with
them afterwards. These are a few sample local underwater scenes that were drawn by a local high school student which can
be used in many other applications. We always have them on hand as a quiet, “wind down” activity after a frenzied time
exploring the seashore or touch tanks in the classroom. At any level, students can create their own colouring templates to use

in mentoring activities with younger students.
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Lesson Plan 2: Charter of Rights and Freedoms

Notes:
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Lesson Plan 2: Charter of Rights and Freedoms

Seaquaria in Schools

Lesson Title: Charter of Rights & Freedoms Grade Level: 5 Date: 2005/2006
Teachers: Mary Holmes School:  Pacific Heights Elementary (KPE)
Contact Phone:  604-531-2828 Contact e-mail: mary_holmes@rocketmail.com
Subject Areas: B Language [ Fine Arts [ Math [} Science |l Socials [ PE/Health []1PP [ French
*Previous Lesson: *Next Lesson:

* Refers to lessons or excercises used by contributing teacher, not specifically to ones present yet in this manual

Theme:

Governance: levels & responsibilities of government

Goal (objective):  To understand individual rights and freedoms of Canadians in terms of equality and fairness, by
considering how to address the corresponding needs of individual inhabitants of the seaquarium.

Activity: Read & discuss Charter of Rights & Freedoms (whole class); translate these to Seaquarian
Worksheet (individual work); use these to construct Seaquarian Charter Document including
national symbols (group work); create bulletin board display (whole class).

Connecting to Observations of animal behaviour in the seaquarium through daily data collection by marine teams.
Experience: Could also equate to needs of an organism compared to human needs (to draw link to health and
science curriculum such as Human Body Studies).

Initial Question:  What do we do about an aggressive Pandalus danae (Dock Shrimp)?

Materials Required:
e Canadian Charter of Rights & Freedoms (CCRF) Documents
e “Seaquarian Charter of Rights & Freedoms” worksheet (attached, teacher made)
e Display Material: poster paper, scissors, markers, drawing paper, glue sticks, etc.

Procedure:

introduction: Review discussions of the school’s behaviour expectations in terms of Rights and Responsibilities;
revisit the previous days discussion of the Responsibility Report regarding the behaviour of the prawn.

body: Each student provided with a document of the CCRF and Seaquarian worksheet; read and discuss the
CCRF together; ask students for examples of how we can state a similar rule for creatures in our
seaquarium (Think, Pair & Share; their examples will indicate if they understand the particular
subsection);

close: For guided practice, fill out one subsection of the worksheet together. Students will then work

independently for the remaining sections. Worksheet should be completed for homework, which also
provides the opportunity for discussion at home (to further the student’s comprehension and allow the
parents/guardians to consider our charter in a new way).
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Student: (Discussion) related to goal, metacognitive or thinking about your thinking, new ideas.

All very proud of their projects (everyone kept them); students all appreciated the very different approaches taken by
each group, and the different strengths contributed by different group members; as a class, they came to realize that
the prawn was behaving in an appropriate way to fulfill its own needs, but that this was adversely affecting the needs
of others in the seaquarium community.

What do you think now?
The prawn is too big and aggressive for our seaquarium and needs to have its needs met in the open ocean.

Teacher: Where do we want to go from here? Future Directions and Strategies to get there. Variations, lead up.
Consideration for how well the following PLOs were met:

Applications of Social Studies
e gathers and records information from a variety of primary and secondary sources
e develops alternative interpretations from varied sources

Politics and Law

e demonstrates understanding of equality and fairness in Canada with respect to the Charter of Rights and
Freedoms, the B.C. Human Rights Code, and the Ombudsman Act

Earth and Space Science
e describes potential environmental impacts of using BC’s living and non-living resources

Visual Arts (Context-Creating/Communicating)
e demonstrates ability to collaborate to develop a display for the school or community

Future Directions:

Look at responsibilities of other levels of government (e.g. Compare CCRF to the B.C. Human Rights Code (provincial).
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Supplementary Notes - Charter of Rights and Freedoms
This lesson was inspired by marine team observations.

Getting students set to learn

Review -- Review discussions on Rights and Responsibilities within the class and school. Discuss the
Responsibility Report filled out for the large shrimp (prawn) and its behavior in the Seaquarium.

Anticipatory Set -- We will look at the rights and freedoms that are guaranteed to Canadians and create
a charter of rights and freedoms for the creatures in our marine tank.

Objective -- Specific objectives from the PLO’s.

Instruction

Input and Modeling -- Each student has a document, Canadian Charter of Rights and Responsibilities
and a worksheet, Seaquarian Charter of Rights and Responsibilities. The worksheet includes the
subheading from the Canadian Charter and Blanks for the descriptor that comes after each
heading. Read through the charter together.

Checking for understanding

Checking Understanding -- Ask the students for examples of how we can state a similar rule for the
creatures in our seaquarium. Their examples will indicate if they have the gist of the particular
subsection. For some subsections students will turn to their partner and tell them their idea and
then share their ideas with the class.

Guided Practice -- After reading the whole charter and discussing examples for many of the
subsections, the students will have time to write their own ideas on the worksheet provided. This
will provide a way to assess individual comprehension of the ideas discussed and read.

Independent practice

The worksheet is completed for homework. There is opportunity for discussion at home that furthers
the student’s comprehension and allows the parents/guardians the opportunity to see our charter
in a new way. In class a follow up lesson is to provide time and materials for each group to
develop a document of the Seaquarian Charter of Rights and Freedoms for display in the hall by
the Seaquarium. Prior to this, however, a lesson on the Canadian Coat of Arms (present on our
Charter), the Canadian flag, and the Parliament Building, will help students think about the
symbols they will choose to be representative of the inhabitants of our Seaquarium.

GRADE 5 PLOs for this lesson

SOCIAL STUDIES
Applications of Social Studies

e gathers and records information from a variety of primary and secondary sources
e develops alternative interpretations from varied sources

Politics and Law

o demonstrates understanding of equality and fairness in Canada with respect to the Charter of
Rights and Freedoms, the B.C. Human Rights Code, and the Ombudsman Act

SCIENCE
Earth and Space Science
e describes potential environmental impacts of using BC’s living and non-living resources

FINE ARTS
Visual Arts (Context-Creating/Communicating)
e demonstrates ability to collaborate to develop a display for the school or community
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Seaquarian Charter of Rights and Responsibilities worksheet

Rewrite the following items from the Canadian Charter of Rights and Freedoms
in your own words regarding the rights of the creatures in our Seaquarium.

1. Guarantee of Rights and Freedoms:

2. Fundamental Freedoms:

3. Democratic Rights:

4. Mobility Rights:
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5. Legal Rights:

6. Equality Rights:

7. Official Language of Seaquaria:

8. Other observations:
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Seaquarian Charter of Rights and Responsibilities

Organizational chart:

Marine Team:

Share ideas with your group. Determine who will take what sections of the
charter to write up for your charter:

Name Section of Charter
Art Duties:
Coat of Arms: Flag:

Seat of Government: Banner Images:
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Lesson Plan 3: Being a Scientific Observer

Notes:
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Lesson Plan 3: Being a Scientific Observer

Seaquaria in Schools

Lesson Title: Being a Scientific Observer Grade Level: 3-5 Date: 2005/2006
Teachers: Ms. Laureen Brain School: Vic West Elementary
Contact Phone:  382-9131 Contact e-mail: Ibrain@sd61.bc.ca

Subject Areas: B Language I Fine Arts [l Math [l Science [ PE/Health [ Personal Planning [ French [ Socials

*Previous Preparation for mentoring about
Lesson: Learning to Observe *Next Lesson: observation skills.
* Refers to lessons or excercises used by contributing teacher, not specifically to ones present yet in this manual

Theme: Factual Observations

Goal (objective): To determine what are facts, to record factual observations and to introduce students to the animals in our
Seaquarium.

Activity: Observing and recording the locations of the animals and plants in the Seaquarium.

Connecting to

Experience: Drawing a connection to the daily care of the tank and the needs of the creatures.

Initial Question: Why is it important to record your observations in a factual way?

Materials Required:
e Seaquarium with animals & plants
e Laminated Intertidal ID charts
e data collection chart & seaquarium tank outline sketch — ( available online February 2008)
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Procedure:

introduction: A review of “Learning to Observe” Lesson. In the previous lesson the children were given a small
beanie baby to observe. They wrote facts about their creature and learned the difference between an
assumption and a fact. For example, if their beanie baby was a cat, they couldn’t say “It's a cat
because I know”. Rather, they were encouraged to describe it factually. They stated 10 facts, that
included measurements and colours and then they sketched their creature to reflect their
observations. They were only allowed to write what they knew or assumed about their creature on
the back of their paper.

body: Allow the students time to look at the ID chart. Then give the students the data collection sheet that
has some of the creatures that are in your tank. Have them identify each creature from their ID chart
and make an observation of it (e.g. Red Rock Crab has black-tipped pincers). This information is
found on the ID sheet.

In pairs or groups, children spend time making observations at the tank. They record their name,
date, time and the position of the creature they identified on their data collection sheet. Then they
sketch the creatures in the relative location in the seaquarium tank outline on the back of the sheet.

Repeat observations and data recording a second time to see if there has been movement.
Students can then research more facts about individual creatures to share with the class.

Student: (Discussion) related to goal, metacognitive or thinking about your thinking, new ideas.

close:

Discussion was geared towards talking about the observation skills they had practiced in order to mentor a younger group of
children from another school. A lot of the discussions revolved around areas of personal planning, such as learning to mentor and
work with younger children, learning to work in groups, cooperation, and asking for assistance, when needed.

What do you think now? It piqued their interest in learning more about the creatures in the seaquarium and taking responsibility for
taking care of the tank.

Teacher: Where do we want to go from here? Future Directions and Strategies to get there. Variations, lead up.

This was the springboard into classroom and field activities involving the Seaquarium:
continuing mentoring lessons (personal planning)

teaching the students to independently care for the tank

mentoring younger students in caring for the tank
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Lesson Plan 4: Diversity and Classification

Notes:
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Lesson Plan 4: Diversity and Classification

Seaquaria in Schools

Connections

Diversity & Classification: Around the Seashore in

Lesson Title: Six Stations Grade Level: 6 Date: Dec. 2007
Teacher: . . . .
a Kristy Kilpatrick School:  Lansdowne Middle School
Contact Phone: 598-3336 Contact e-mail:  kkilpatrick@sd61.bc.ca
Subject Areas: B Language [ Fine Arts [l Math [l Science [] PE/Health [l Personal Planning [] French
[] Socials
*Previous The Key to Classification *Next Lesson:

Creature Features (L.A), Passport ,
. Characteristics and Needs(Socials),
Lesson: Adaptations (Science)

* Refers to lessons or exercises used by contributing teacher, not specifically to ones present yet in this manual

Theme: Diversity & classification

Goal (objective): To use careful observations to understand the diversity of living organisms; to produce an accurate
scientific drawing based on the students’ own observations; to produce a classification key for the
animals they have observed.

Activity: In small, rotating groups, students will observe six living marine organisms. Each group will record
as many characteristics as they observe (using a guide sheet brainstormed in an earlier lesson) and
take a photograph; each student will make a rough sketch of the organism. In following classes
the students will use their observations to create a classification key and detailed, accurate
diagrams of 4 of the organisms they saw, working from their rough sketches, photographs, and the

seaquarium.
Connecting to Connecting to our hands-on experiences at Esquimalt Lagoon in September, when students
Experience: observed and touched marine organisms as well as daily observations of the organisms in the

seaquarium. Both real life experiences will help students understand difficult concepts like
classification keys, similarities and differences, and characteristics and needs.
Initial Question:  Why and how do we classify our world?
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Materials Required:
e 2 of each of 6 marine organisms (Sea Lemon, Decorator Crab, Sea Star, Sea Cucumber, Sea Urchin, Clingfish —
organisms may vary)
e 6 tubs &/or glass finger bowls, 6 larger basins, ice, 6 research kits (with thermometers, & magnifying lenses),
extra seawater, hand towels (one of each item at each table)
e Observation template (1 per group, developed through brainstorming session with students)paper for sketches,
pencils, cameras, reference books

Procedure:

introduction: Behavioural expectations & etiquette/respect for marine organisms reviewed and students divided into
6 groups with designated recorder(s) prior to lesson. In library/lab, quick review of etiquette,
characteristics, observation skills and criteria of lesson.

body: One group of students at each station with a designated recorder; detailed group observations based

on observation template; individually, students draw rough sketch of organism (3min. — stress

sketches should be based on what they actually see, not what they think they should see); rotate &

repeat at minimum of four stations.

Large group recap the experience; follow up with observations (at the Seaquarium), research, keys

and formal drawings in the classroom.

close:

Student: (Discussion) related to goal, metacognitive or thinking about your thinking, new ideas.

Due to timing, this part was done orally. As it took longer for the students to complete their keys and diagrams than I
anticipated, discussion was ongoing, based on their success in creating a key. I was impressed with how on task
students stayed both in their work and conversation.

Teacher: Where do we want to go from here? Future Directions and Strategies to get there. Variations, lead up.

Follow up took two weeks of working on keys and scientific drawings — students were seeking to exceed expectations.
They found it challenging to create their own keys, but seemed to enjoy being able to control what characteristics they
used. Each student completed a rough key first, and students were encouraged to experiment with their information in
order to determine what the most useful observations were. Every student had three others read their key for
understanding. Time and care were spent on the drawings, and students used resource books to determine species
and genus names. Many students accessed the seaquarium for follow-up detail.

Reflection on the need for classification systems demonstrated that students had a much clearer idea on why it is
important to classify, and they were able to make connections to other aspects of day to day life where classification
systems are used.

From classification we moved into adaptations and were able to use all of the organisms that had been classified to
identify different adaptations and whether they were structural or behavioural.

NB. A math lesson was subsequently taught by the math teacher on drawing to scale. As well, we will be re-visiting

marine studies in the spring when we will do transect studies at Cattle Point. At this time, creative writing will be
incorporated.
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Lesson Plan 5: Planning an Intertidal Study

Notes:
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Lesson Plan 6: Learning Beach Etiquette

Notes:
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Lesson Plan 7: Emerging Scientist on the Shore

Notes:
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Lesson Plan 8: Brine Shrimp Rearing

Notes:
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Lesson Plan 8: Brine Shrimp Rearing

Having another classroom raising brine shrimp as food for the Seaquarium is an
ideal way to start to lure other teachers and students into the Seaquaria
experience. ltis simple and inexpensive to set up, and your mentoring volunteer
can help you if you are having difficulties. Not only will you be doing a valuable
service for your seaquarium residents, but your students can be learning about

life cycles and community service, for a start!

Details to come!!
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Lesson Plan 9: Seaquarium Passport

Notes:
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Lesson Plan 9: Seaquarium Passport

This lesson plan was developed as a way to encourage interactions between
different schools, providing opportunities for students in schools with a
Seaquarium to be mentors and showcase their learning for students from other
neighbourhoods. Students from Vic West Elementary School invited students
from Campus View to spend a morning in their classroom. During that time, the
groups observed, sketched and gathered as much information as possible so
that they would be able to issue a “passport” for their animal. The follow up work
was done in their own classrooms, after the big group session. This project can
have many offshoots, but at minimum it provides an engaging opportunity for
students to shine as leaders and to hone their observational and research skills,
as well as providing a beautiful finished product can be displayed near the
seaquarium so that everyone learns more about the animals and plants in their

seaquarium.

Seaquarium Passport Instructions

You will be working together in groups that include at least one Vic West and one
Campus View Student, but each one of you will have to complete their own two page
passport. You can each work on different parts of the written information, then share
your results, but each of you must do your own drawing. You won’t be able to finish all
of it today, so Vic West and Campus View students can e-mail each other with any
information that you need to share in order to finish your passports. Refer to the blank
passport that is handed out.

1) The blank rectangle on the left side of the passport: This is where you draw your
creature. You can use your original drawing and shrink or expand it to fit the space
(by using the grid system that Peggy showed you). Vic West students: here is a
chance for you to help your friends from Campus View by showing them what you
learned from Peggy.

2) Issuing School: Remember, this is a new home for the critters (hint, hint!!)
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3)

4)

5)

6)

7)

8)

Passport No.: This consists of two letters followed by six numbers. Use your
imagination! (e.g. it could be some kind of code that tells something about your
creature)

Surname: This is where you put the Scientific or Latin name. (This is like your own
full, legal name, as it is on your birth certificate or passport. It's not the one everyone
uses: it is unique to you and can be used to find out about you and your family’s
history.) The Latin name helps scientists be sure that there is no confusion about the
exact creature they are referring to. Even though these names seem long and
difficult, they actually give a lot of information about the creature. There is also a
very specific way to write this name: The first part of the name (“genus”) is written
with the first letter capitalized but the first letter of the second part isn’t capitalized.
Each part of the name also has to be either underlined or written in Italics. Together
these two names form the “species” or specific name. (Note: Sometimes we’re not
sure of exactly which species it is, in which case you can just put down the first part
of the name). Here’s an example of two correct ways to write the Latin name for the
Hooded Nudibranch: Melibe leonina or Melibe leonina

Given Names: This is where you will put the “common name” for your creature. This
is the name used by most of the general public. It's a bit like a nickname. Even
though it usually tells us something about the creature, it's definitely not as exact as
the Latin name. In fact, common names for the same creature can be different from
place to place, and even from person to person. That's why it's important to use the
scientific name when you need to be sure of just exactly who your creature is. Think
of it as the difference between using a student card to get on a bus and using your
passport to travel to a different country. To get into another country, that country
wants to be sure that they know exactly who you are (and can trace any important
information about you), while your exact identity is less important to a bus driver, who
only wants to know for sure that you deserve to get a reduced fare for being a
student.

Nationality: If you’re from Italy, your nationality is Italian. For your critter, this would
be the original habitat in the ocean or beach (e.g. a kelp bed, eelgrass bed, cobble
beach, etc.).

Date of Birth: Use information from the books or web sites to try to figure out
approximately how long your creature usually lives, so you can figure out how old it
might be. Then just make up a birth date that fits with it's age. (Note: Many of these
creatures only “reproduce” (make babies) at certain times of year. If you can find
that kind of information, you can make quite a good guess at a birth month.)

Sex/Gender: Many sea creatures are either male or female, but most of the time you
can't tell which is which by just looking at them. Many of them “spawn” (spread) their
eggs and sperm into the ocean, and the eggs are fertilized outside of their body.
They figure out each other’s sex in other ways than just looking. Believe it or not,
some of them can be both male and female, at the same time, which makes it easier
to find the other sex. However, they don’t usually fertilize their own sex - they can do
things like release their eggs and sperm at different times, to make sure that they
don’t end out fertilizing their own eggs! (Grosss!!) Try to find out if there is a way to
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tell males from females for your creature, or if they are both male & female. Write
“M” for male, “F” for male and “MF” for both or “U” for unknown.

9) Place of birth: Cathy will post this information on the board. We will assume that the
creature was born in the same area as it was collected from, even though this isn’t
always true.

10) Date of Issue: This will be the due date for the project. Leave it blank until your
teacher has set the due date.

11) Issuing authority: You should put Vic West or Campus View School and your Div. #

12) Date of expiry: This should be one year exactly from the date of issue. Why do you
think these passports expire in a shorter time than human passports (5 years)?

13) Signature: You sign here, on behalf of your creature, the way you think it could sign!

14) Distinguishing Characteristics: In point form, describe characteristics that are unique
to your creature, and would help someone else to find it (e.g. in case it went missing
overseas, or was thought to be in another country, illegally). You can use all of your
senses to describe any unique features that you feel makes your creature unique
(colour, smell, texture, way of moving, things it likes to eat, things it's afraid of, where
it likes to rest, other plants or animals you see with it, how it disguises itself, etc.)
Use your observational skills, your research results and your imagination!

15) Bearer’s permanent Residence (Street, City, Country): Make up a street address &
City that describes the habitat it lives in. (For example, The Lion’s Mane Nudibranch
often lives in eelgrass beds in protected muddy/sandy bays. Its address could be
#32-1734 Eelgrass Crescent, Mudflat Shallows, BC, Canada.)

16) In case of accident or death notify (Name, relationship, street, city, country): In this
section you should find an animal that is closely related to your creature (e.g. in the
same big group or phylum of animals. Look at the posters to see what other kinds of
animals are related to yours). You will need to fill in its:

a) name (common name);

b) relationship to your animal: Remember, this has to be another creature that
would be notified if something happened to your creature while it was overseas.
(It shouldn’t be an enemy!) You have to decide how they might be related (e.g.
parent, cousin, neighbour, friend);

c) address (street, city, country): Use your imagination, like you did for your own
creature. They don’t necessarily have to live in the same place, but they have to
have a connection and know each other well.
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Seaquarium Passport Supporting Materials:

1) Evaluation table:

Component Criteria Max Your
Score Score
An accurate sketch of your animal in the blank
Diagram rectangle on the left side of passport. Pencil sketch with 10
some colour. Must fill the rectangle and include detail.
. Remember, this is a new home for the critters! (Hint,
Issuing School hint!) 1
Passport # 2 letters followed by 6 numbers. (It could be some kind >
P of code that tells something about your animal)
Surname Scientific / Latin Name of Animal 1
Given/ Common | Common name used by most people to refer to this 1
Name animal.
Nationalit Where is your animal from (original habitat in the ocean 1
y or beach) eg. a kelp bed, eelgrass bed, cobble beach.
. Research how long your creature lives, then invent a
Date of Birth birth date that fits with its approximate age. 2
Research your animal to determine if there is a way to
Gender discover the gender of your animal. It will be either M / 2
F / MF
— . 5 5
Place of Birth Where is this animal born? How* 2
Date of Issue Due Date of Project (TBA) 1
Issuing Vic West or Campus View & Division # 1
authority
Date of Expiry Exactly 1 year from date of issue 1
Invent an appropriate signature for your animal based
Signature on how you think it would look if your animal could 2
write.
Distinguishing | Color, smell, texture, mobility, things it likes to eat,
s . o 10
Characteristics | camouflage, where it likes to rest etc.
Permanent Create an appropriate and creative address using 4
Residence street name & #, & City
- Describe another animal in the same phylum, one that
Notify in Case | . N
. is closely related. Include the animal’s common name, 5
of Accident/ : : :
address (create one) and relationship to your animal —
Death ; . : . . .
ie. friend, neighbor, cousin (again, be creative)
Bonus Passport Presentation: Color, neatness, correct spelling 4
Total/
Comments 50
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2) Seaquarium Passport Worksheet
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SEAQUARIUM PASSPORT
PASSEPORT Seaquarium

The bearer of this passport is a Seaquarium Citizen.

Le titulaire de ce passeport est citoyen “Seaquarium”.

Issuing School / L’Ecole emetteur:

Passport No. / No. de passeport:

Surname / Nom:

Given name(s) / Prénom(s):

Nationality / Nationalité:

Date of birth / Date de naissance:

Sex / Sexe: Place of birth/Lieu de naissance:

Date of issue / Date de délivrance:

Date of expiry / Date d’expiration:

Issuing Authority / Autorité de délivrance:

Drawing of Bearer of this Passport

Signature:
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PLEASE FILL IN PARTICULARS BELOW AND AMEND AS REQUIRED.
PRIERE DE REMPLIR ET DE MODIFIER AU BESOIN.

To aid in the identification of the bearer of this passport, please describe any distinguishing characteristics, below:
S’il vous plait, identifier les caractéristiques pertinentes a propos du titulaire de ce passeport:

Bearer's permanent residence - Résidence permanente du titulaire:

STREET - RUE:

CITY - VILLE: SCHOOL - ECOLE:

In case of accident or death notify - En cas d’accident ou de déces, priére d’aviser:

NAME - NOM:

RELATIONSHIP — LIEN AVEC TITULAIRE:

STREET - RUE:

CITY — VILLE: COUNTRY - PAYS:
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Lesson Plan 10: Community Mapping

Notes:
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Lesson Plan 10: Community Mapping

Mapping is a big part of the socials curriculum, but a very difficult concept to teach. This unit was
developed to provide an engaging way for grade 4-5 students at Vic West Elementary to understand
some basic mapping concepts, but by co-incidence grew into an opportunity for them to have direct
input into a neighbourhood visioning/mapping process that was taking place. The guided questions
(below) provided a framework for students as they walked their neighbourhood shoreline and attempted
to share what they had learned learned with the rest of their school community. Ultimately, their work
was incorporated into the Vic West Visions Map, which is displayed throughout the neighbourhood and
at their school. The process was an amazing one that helped all of us to see how powerful it can be
when students are learning about things that are so directly relevant to them.
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Vic West Marine Team Neighbourhood Watershed Walk

October 17, 2002

Schedule:

8:45-9:00am Introduction and begin walk and mapping tour
9:00-10:30am walk & mapping (Banfield Park to Ocean Point)

10:30-10:45am snack break

10:45-11:45am continue walking/mapping (Songhees Pt. to Mary St.)
11:45-11:59am wrap-up & walk back to school

12:00-12:45pm lunch & lunch recess

1:00-3:00pm discussion & follow-up (good copies of maps)

Welcome to your watershed! Today you will be walking your neighbourhood shoreline, from Banfield
Park (at the Vic West Y) to our Mary St. Beach in Victoria’s Outer Harbour. Your group will be creating
a map for your new Principal. She’s not from our neighbourhood, and you want her to be able to find
her way around and share in your discoveries of our watery neighbourhood. Let’s give her a clear map
so she can find her way around.

Leader Information (Note: The leader is responsible for recording the data on the “group” map and
question sheets):

1. Alist of information you need to gather and record is on the next pages. Mark all of the locations on

your map, and record any data or other information in the space provided. Use extra paper, if you

need it.

Use legend symbols for things like buildings, parks, and the route you follow on today’s walk.

Print names of streets and bays at the appropriate spot on the map. If it's too small to fit the name,

write the name where it fits and use an arrow to point to the location.

4. Remember: this is just a rough draft. Let the students do the fancywork when they get back to
class. It's more important to record as many observations and information as you can.

wn

Here’s how you can get started:

1) Ask the students to look at their maps and find the “E” that represents Vic West Elementary.
You'll start your walk here.

2) Show your complete route on your map as you follow the clues below.

3) Walk from the school to the stoplights in front of the Vic West Y. (Front St., Russell St, to Pine &
Craigflower)

4) Cross the road and walk to the Y parking lot. Go down the hill on the chip path in Banfield Park
until you get to the gravel path at the bottom.

5) What do you think is important to map here? (Hint: Banfield Park & The Vic West Y)

6) Head left (NW) and stay on the main path, until you until you get to a cement pad and a ramp
with handrails. This leads to the Banfield Park Dock. Walk down the path and ramp to the
dock.

7) What do you think is important to map here? (Hint: Banfield Park Dock)
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8) Record the time, temperature, salinity and turbidity of the water at this location. (Cathy or Nikki
will do these measurements and read them out)

9) Look right (S.) along the bedrock shore. Can you see the high tide and “splash zones”. What
does it look like? Is the tide high, low, or in between? How can you tell? Do you see any
animals or plants above the water line? If so, name two of them. (Hints: like different coloured
lines caused by lichens; tide is coming up but you would either have to look at a tide table, or
stay and watch it; barnacles, limpets, snails, Rockweed, Sea Lettuce, Green crust)

10) Please have students close their eyes and notice two special smells, sounds and sights.
(Please record)

11) Look ahead. What structure do they see going across the water? Ask them if it should be on
their map? (Hint: Selkirk Trestle, a bridge which used to be a train trestle)

12) The water between the trestle and Banfield Park is named after this trestle. Should this be on
their map? (Hint: “Selkirk Water”)

13) Ask them to look to their left. Where the land comes closer together, and someone’s boat is
tied to a dock is the “Gorge Narrows”. Should this be on their map? What do they think
happens to the water when it goes through those narrows? (Hint: Water flows faster when
constricted)

14) Now, leave the float and backtrack along the gravel path to the playground behind the Y. Along
the way (from the pathway), can they see how high the last high tide reached on the beach to
their left? How can they tell? (Hint: There’s a line of leaves high up on the shore)

15) Continue to follow the path toward the Trestle. You will pass through a bit of a forested area,
and will notice that a lot of work has been done here. What do they see? Why do they think
this was done? (Hint: to stabilize the bank so soil stays in place)

16) Continue on this path, and in a few minutes you will arrive at the Selkirk Trestle. It is part of the
“Galloping Goose Trail”, which follows the old Canadian National Railway Line that used to run
up and down the island.

17) There is a plaque here, describing some of the history of Vic West. It shows some of the places
you will be visiting later. Look at some of the pictures. This whole area used to belong to the
Songhees Nation, and many other First Nations groups from outside this area also visited here.
Why do they think this was a good place to live? (Hint: lots of food, water, shelter and
protection from warring tribes)

18) Stop at the S. end of the trestle for a moment. Look across the trestle to the other side. Do
they see a creek, which empties into Selkirk Water just to the left of the Trestle? (If not, pretend
they did!) This is Cecilia Creek. What do they think lives in and on the mud, there? Should it
be on their map? (Hint: eelgrass, clams, worms, crabs, burrowing shrimp)

19) Do you notice any trees and other plants along the shoreline, especially along the edge of
Cecilia Creek? Why do they think these plants are important? (Hints: filtering water and
nasties; preventing erosion; shelter & homes for small animals and birds; shade animals in the
water; food for insects)

20) When they look at the pilings that hold up the trestle, can they see any animals or plants on
them? If so, can they name two of them? (Hint: barnacles, mussels, eelgrass, starfish,
rockweed, kelp, sea lettuce) Is there a way to show these on their map, for their principal?
(Hint: Legend/Symbols that can be done later.)
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21) Is the water moving or still? Mark the time and put an arrow on the map to show which way the
water is flowing. Why do we pay attention to the time? (Hint: Your Principal might want to plan
her walk for the same time of the tide.)

22) Now look to the right of the trestle. They should see a big reddish & silver building with huge
garage doors under it and docks in front of it. This is the “Gorge Kayak Centre”. Do their think
their Principal would see more wildlife along this shoreline by kayak or by motorboat? Why?

23) Now, have students close their eyes & listen carefully. Have them open their eyes and look to
the right of the Gorge Kayak Centre. Where is the noise coming from? This is “Budget Steel”,
where a lot of local recycling is done. Do they think they should mark it on their map?

24) What do they think the machines are doing? (Hint: recycling metal scraps) What kinds of
things might go into this recycling depot? (Hint: old cars and appliances)

25) As we walk on the Galloping Goose, have them notice at least three ways that people are
getting around (on the trail or waterway). Which method would their Principal most likely use?
(Hint: walking, bicycling, roller-blading, kayaking)

26) The next major landmark you will come across is the Pt. Ellice or Bay St. Bridge. Do they think
they should add it to their map?

27) This is one of the two main bridges that connect Vic West and Esquimalt to the rest of Victoria.
Can they name the other one? (Hint: We’'ll see the Johnson St. Bridge in a few adult minutes!)

28) Stand under the bridge and have them close their eyes. Do they notice at least two smells and
two sounds? Now have them open their eyes and observe two sights. Then have them pretend
it is 200 years ago (1802). How would this place be different? (Hint: no bridge, automobiles
etc.; more trees & other wildlife)

29) Continue walking on the Galloping Goose Trail. To your right (W.) is West Side Village. Ask
them why they think it is called “West Side Village™? Do they think their Principal will get lost if
they don’t mark it on their map?

30) Next you will notice a fence surrounding a big shed and yard on your left. Ask them for the
name of this yard? What activities do they see and hear? Why is it good for this yard to be
here in the Harbour, instead of up by their school? (Hint: Point Hope Shipyard printed in huge
letters on the shed!; repair maintenance and some building of marine vessels; need the
waterway for ships to dock)

31) Continue up the hill that leads to the second Bridge. Can they name this bridge? Have them
look back from here (to the Pt. Ellice Bridge). The body of water between these two bridges is
known as the “Upper Harbour”. Do they think that this bridge and waterway should be marked
on their map?

32) Walk away from the bridge and follow the path (S.) to the harbour side of the Ocean Point
Resort. Mark the hotel on their map.

33) Do they see a float between the bridge and the hotel? Is anyone using it? If so, what are they
doing? (Hint: ferry stop and whale watching boats)

34) Record the time, and the temperature, salinity and turbidity of the water at the float (Cathy or
Nikki will give you this info).
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35) Have them look across the Inner Harbour. They will see a number of different floats. One of
them provides a form of transportation between Victoria and other Harbours. What is it?
Describe the sights, sounds and activities around it. (Hint: float plane dock)

36) Now continue walking until they find two totem poles on huge rocks. This is Pallastis Pt., which
means “Place of the Cradles”. This is an important site to mark it on their map.

37) It’s Time for a little something, | believe!! Take a break!!

38) Take a moment to look carefully and quietly at the totem poles. This is a sacred place to the
Songhees People.

39) Look at the plaque near the tall totem poles. What is another name for the Songhees people
from this area? Why is this Point important to them? Why is it called “Pallastis Point™? (Hint:
Lekwungen; sacred gathering place; cradles placed there in hopes of children having long lives)

40) Now stand at the top of the bedrock hill. The waterway between here and the Johnson St.
Bridge is known as the “Inner Harbour”. Should they mark it on their map? We will look at this
area more closely later this year.

41) Now, walk along the Songhees waterfront walkway, toward the Outer Harbour, where “our”
beach is.

42) Soon you will come to another small float. Cathy or Nikki will give you the time, and the
temperature, salinity and turbidity of the water here. In the classroom, we will compare this
information to the other sites.

43) Soon you will come to another large rocky area (just before Spinnakers). The large Bay
between here and our beach is “Lime Bay”. Why do they think it was a popular spot for First
Nations People to land their canoes? They should mark this on their map. (Hint: protected)

44) Continue around Lime Bay to “our” beach, at the end of Mary St. Does it look the same or
different to them, than when we were here in September? Is the tide higher or lower than it was
that day? Do they think that the tide is rising (flooding) or falling (ebbing)? (Hint: compare it to
how high or low the tide was at Banfield Park Float, at the beginning of our walk.)
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4. Program Evaluation

Evaluation of the program and monitoring the effectiveness of the different lessons are
important elements to guide the development of the Seaquaria, for securing funding, and for

maintaining institutional support.

We have developed several questionnaires that we use for gathering feedback from teachers
and students. These are attached below. Remember that some will require approval from the

school district to apply and/or to use the data.

In addition, several research programs are underway with respect to Seaquaria. These

include:

Pacific Centre for Research on Youth in Science Technology and Learning (Crystal) -
University of Victoria

Patsy McCarter — MEd at University of Phoenix

Mary Holmes — MEd at University of British Columbia

Loraine Brain — M Ed at Simon Fraser University

Many of these researchers are also active teachers using the Seaquaria. If there are other

interests, we are happy to collaborate or contribute ideas.
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Seaquaria Teacher Feedback Questionnaire

(Updated February 2006)

Please answer any of the following questions that you can, based on your experience with the
Seaquarium Program and the “blended” aquatic program. This would be a Seaquarium in
combination with any other outreach environmental education programs such as:

o SeaChange Living Watersheds programs: Watershed Model, Stream Studies, Beach
Studies, Invertebrate Investigations, EcoRowing;
o DFO Stream to Sea programs: Salmonids in the Classroom, Storm Drain Marking

We would like to have your feedback to help us improve programming and to assist with our
never-ending search for financial and moral support!

Name: Affiliation:

Please indicate to which group or groups you belong & provide details, as
appropriate:

Teacher administrator elementary Middle secondary
grade(s):
outreach or community educator parent or guardian of student NGO

Other Details:

1. How long have you been participating in the Seaquarium program?

2. Are you involved in the “blended” aquatic program?

3. What other environmental education tools/programs do you use? Please list in order of
value to you.

4. How does the Seaquarium program, one of the other EE programs (with which you have

the most experience: please specify) and the “blended” program (e.g. Seaquaria in
combination with the other program) rate* on the following issues:

*1 = Poor, 2 = Fair, 3 = good, 4 = very good, 5 = better yet

Seaquaria Blended

a) Creates change in students’ appreciation of nature

b) Builds understanding of environment

c) Changes the way students talk and act about the environment

d) Changes the way adults talk and act about the environment

e) Interaction with other environmental education programs

f) Level of student interest
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g) Level of school-wide interest

h) Ease of use

i) Creation of Student initiative for learning

j) Level of support materials

k) Cost/benefit

1) Fit to school curriculum

m) Use in a variety of subjects (transversality)

n) Changes overall learning performance (all topics)

0) Changes in literacy

p) Changes social behaviour of students

q) Changes social behaviour of adults

r) Contribution to changes in the out-of-school community

s) Other(s) (please specify)

5. Expand on any of the above items (a-s) if you wish:

6. Does the blended programming add value to individual programs? How?

7. What training or other incentive do teachers need in order for more educators to

get involved in the in-school programs?

8. What resources can we call on for evaluation of programs?

9. What is the best characteristic of the Seaquaria Program? Why?

10.What could be improved in the Seaquaria Program? Why?

11.How could the programs be used to improve environmental awareness?

12.0ther comments:
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Integrated Environmental Education: Student Evaluation Questionnaire

Please answer: “I don’t know” if you don’t know the answer to any of the questions.
It's all right not to know an answer. It helps us understand the things that are
important to help you learn.

1. Do you know the name of the stream that is closest to your school? (Yes or No)
If you do, write it here:

2. What kinds of living creatures are there in that stream? (Name or draw up to three
kinds.)

3. Is it important to know what'’s living in streams near your house? Yes or No
Why or Why not?

4. Do you believe you should help keep the streams healthy or make them
healthier? Yes or No
Why or Why not?

How important is it you® to have healthy streams compared to things like:
(*one answer for each box: less more the same )

TV: School: Friends: Homework:
Food: Ice cream: Money: The Environment:

5. Describe up to three ways you can help keep your streams healthy or make them
healthier?

6. What are two ways that very little rainfall in the summer makes a difference to us?
[ J

7. a) Where does the water go that runs down your street? b) Why does it have
to go that way?
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8. Are trees & bushes important to you and other creatures? ( Yes or No )In
what ways? (Name up to three ways.)

9. Do you know anything about the people who lived on the land in your
neighbourhood two hundred years ago? ( Yes or No ) If you do, draw a picture
showing what your neighbourhood might have looked like, back then.

10. Draw or name up to three things that they might have eaten for dinner.
[ ]

11. Name and describe (with words or a picture) your favourite neighbourhood
shoreline (beach).

12. Name, draw or describe up to three things that are most important to you, about
this beach.

13. Should we take care of this beach? ( Yes or No ) Why or Why not?

14. Name up to two things we can all do to help take care of this beach?
[}

15. Some animals need the tide to be high to be able to eat. Name or draw up to
two of these animals:
[ ]

Why can’t they eat when the tide is low?

16. How is the beach and shallow water important to salmon?
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17. Some animals use both a beach and a stream that are close to your
neighbourhood. Name up to two animals that do this:

18. Do you think you can do anything differently in your life, to make their life easier?
Yes or No
If you think you can, describe it.

19. Name or draw up to two animals and two plants from the ocean that you would
like to keep in an aquarium in your school and tell why you would choose them.

e Animal 1:
e Animal 2:
e Plant 1:
e Plant 2:

20. Circle any of the things that measure water quality that you have heard of, from
the list below. Explain anything you know about the ones that you circled (like how
it is measured, what is a good value, and what would happen if it suddenly
changed).

Temperature

Salinity

Dissolved oxygen

pH

Turbidity

Water flow
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21. What can people learn from having an aquarium in their school?

22. If you wanted to study animals more closely in school or on the beach, how
would you make sure that they stay healthy while you are observing them.

23. Have you ever seen people doing something that you think is not very good for
the environment?
( Yesor No ) If you have, describe it below, in words or with a picture.

24 .What could you say to these people so that they understand what they are doing.

25.What can you do to help keep the environment healthy? (Name or describe up to
three ways.)

26. List these from the most to least important to you:
TV, family, money, ice cream, school, friends, environment
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Environmental Awareness Survey - Student Questionnaire

Name: School: Grade:

Dear Student,

This questionnaire is not a test and will not be graded. Actually, it is one of many ways to
help us understand what you think, like, know and believe when it comes to the environment
in and out of school. In other words, there are no right or wrong answers. Just be as sincere
as you can and take your time to go through and answer all questions.

Thank you very much for helping us with this research. You will help everyone in our
community by answering to the best of your abilities.

1. Use the space below to draw whatever comes to your mind (words, pictures, activities,
people, questions) when you think about your life in school.

2. Use the space below to draw whatever (words, pictures, activities, people, questions)
comes to your mind when you think about your life outside of school.
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3. Use the space below to draw a picture that includes whatever (words, pictures, activities,
people, questions) is common to your life in and outside of school..

4. Please put a star beside the things or activities in numbers 1-3 that you believe are
related to the environment.

5. After putting a star beside the people, things or activities in 1-3, show how important they
are to you by rating them: 1 (not important) or 2 (important) or 3 (very important).

6. At the end of each line below, associate a word, picture, people, activity and/or question
that is related to the word “environment”. Feel free to add more lines if you want to.

ENVIRONMENT




7. How important is the environment to you, compared to other things (like people,
activities, hobbies) in your life?

8. Describe one experience related to the environment that you remember the most. What
is so important about the one you chose?

9. What programs have you heard of that are related to learning about the environment? (If
you don’t know what a program is called, describe it to one of us and we will tell you the
name.)

10. Please, put a star beside the ones (in number 9) that you have participated in.

11.  Now, rate them: 1 (not good), 2 (good) and 3 (very good). You can put the rating
beside the program
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12. Do you see your neighbourhood environment as a healthy one? If you do, what
makes it healthy? If you don’t, what kinds of things would you do to make it healthier?

13. Have you ever seen people doing something that you think is not very good for the
environment? If you have, describe it.

14. What could you do or say so that the people in question 8 won’t do it anymore?

15. In your opinion, it is important to preserve the environment? Why?
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Environmental Awareness Survey - Student Questionnaire

Name: School: Grade:

1. Draw mind maps that include the things and activities that are a part of your life only in

school (pencil), only outside of school (pen) and both in and outside of school (red pen)?

2. Draw a mind map that includes the things that mean “environment” to you.

3. Please put a star beside the things or activities (in 1.) that relate to the environment.

Then show how important they are to you by rating them from 0 (lowest) to 10 (highest).

4. How important is the environment to you, compared to other things in your life? (You

can use the mind maps to help you answer this.)

5. What experience related to the environment do you remember the most?
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6. What programs have you heard of that are related to learning about the environment?
Please put a star beside the ones you have participated in and then rate them from best

(1) to worst (2, 3,4 (where 4 is worst)) You can put the rating beside the program.

7. If you had a chance to make changes to your house & yard so that your neighbourhood
environment would be healthier, what kinds of things would you do?

8. Have you ever seen people doing something that you think is not very good for the

environment? If you have, describe it.

9. What could you do or say so that the people in question 8 won'’t do it anymore?
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Educational Environment Monitoring

(Research program with Dr. David Zandfliet, Simon Fraser University)

PLACES and SMILES: Tools for action research

Explanatory Notes for the Questionnaires

These notes will augment the learning environment questionnaires that we have worked on with teachers
interested in promoting positive learning environments in experiential learning settings. Consider them as
works in progress and feel free to use them ‘as is’ or to adapt or select items from them as necessary. We
now have 2 versions of the forms and 2 reading levels (4 forms in all). SMILES (the intermediate version)
and PLACES (the secondary version) attempt to describe the factors in the learning environment which the
teachers considered important and the (new) SMILES version has been modified for reading level and has
fewer items in response to the comments in our last session. It also has a simplified three point response
scale.

The Preferred form of each survey should be considered as a diagnostic or planning tool — a way of
determining what type of experiences students would like in the ‘ideal sense’ (you just might be surprised
what you find out)! The Actual form of each survey can be used to have students reflect on perceptions of
their ‘actual’ experiences in the classroom — this is also a good way of enacting the ‘reflective practitioner’ in
all of us. The versions can be used together or separately for your action research projects.

At this time it didn’t seem useful to do a primary version of this questionnaire. However, many teachers have
suggested modifications such as reading the questions to students (and eliciting comments or discussion) or
trying the survey in smaller groups (3 or 4 students) and talking about the items. Many of you suggested
adding open ended (written response) questions to augment the survey. These are useful strategies to
augment your research for all age levels.

Finally here is a list of the Scales (with codes) used on all of the questionnaires:

e Relevance/Integration RI
e C(ritical Voice Cv
e Student Negotiation SN
e Group Cohesiveness GC
e Student Involvement SI
e Shared Control SC
e Open Ended ness OE
e Environmental Interaction EI

Please feel free to contact me should you need further assistance or background:

David Zandvliet Ph.D.
Faculty of Education
Simon Fraser University
dbz@sfu.ca
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Directions

This questionnaire contains statements about practices which could take place in this class
while it is having community or field oriented activities. You will be asked how often each
practice takes place. There are no 'right' or 'wrong' answers. Your opinion is what is wanted.

Think about how well each statement describes what this class is like for students. Then, draw
a circle around:

1 if the practice takes place Almost Never
2 if the practice takes place Seldom

3 if the practice takes place Sometimes

4 if the practice takes place Often

5 if the practice takes place Almost Always

Be sure to give an answer for all questions. If you change your mind about an answer, just
cross it out and circle another.

Some statements in this questionnaire are fairly similar to other statements. Don't worry about
this. Simply give your opinion about all statements.

Practice Example

Suppose that you were given the statement: "Students choose their partners for group discussions."
You would need to decide whether you thought that students in this class choose their partners
'Almost Never', 'Seldom', 'Sometimes', 'Often' or 'Almost Always'.

*For information on the process of implementing these tools with permission from your
school district, please contact either Lori Burley (Tillicum Elementary) or Mary Holmes
(Pacific Heights Elementary). See “Support Contacts” section for contact information.
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SMILES questionnaire — “preferred” (elementary school level)
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SMILES questionnaire — “actual” (elementary school level)
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PLACES questionnaire — “preferred” (high school level)
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PLACES questionnaire — “actual” (high school level)
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5. Technical Stuff
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Seaquarium Generic Schematic
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Standard Seaquarium Cabinet Contents*
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Caring for your Seaquarium: A Technical Guide

Seaquaria in Schools

Table of Contents

See master Table of Contents of manual.

Aquarium preparation

The Seaquarium currently is provided as a complete unit with a custom-built cabinet (see photos
and diagram). At the moment, most of these are set up for you by Seaquarium staff. If this is not
the case:

1) Place aquarium, with cover & light fixture, on cabinet towards the back of the table-top.

2) If screen-covered false bottom has not already been installed in the tank, insert this now and
attach vertical pipes (stand-pipes).

3) Add bottom gravel and spread evenly over the screen. This gravel should have a large content
of broken shells or barnacles to help buffer the acidity of the seawater.

4) Attach the clear pipes from the cabinet (see diagram).

5) Attach airline from cabinet to check valve from aquarium.

Aquarium filling
Use clean natural saltwater or dechlorinated artificial saltwater.

1) Close Tap C (after pump) and open taps B (Drain) & A (in-coming Flow).

2) Attach hose to drain outlet.

3) Carefully add water to aquarium with small bucket (a bit of dirt stirred up from the gravel is
normal) to about 3 cm from the top.

4) Start siphon to fill plumbing. There are several ways to do this:

a) Suck on the hose until water starts flowing (organic, but don’t forget to spit!)

b) Close the drain pipe valve B and fill the siphon filler pipe with a small container (see
schematic). Once water is visible in the filler pipe, close plug securely and open drain tap
to allow water to start flowing.

c) Fill the hose to the drain pipe with water from the aquarium and fill the plumbing in
reverse with this siphon (method still under development).

5) Once flow through the drain pipe is good, close Tap B and open Tap C. Water should fill up
both filter cartridges and the cooling unit.

6) Once filter cartridges are full, start pump with main power switch.€

7) Ensure water is flowing and check for leaks — fix problems before continuing

8) Continue filling the aquarium with water: either with continued small bucket bailing, OR
through the drain pipe by suction or pumping.

9) Fill to about 3 cm from the top if tank is to be stationary, about 10 cm from the top if it will be
wheeled around (regular wheeling around is not recommended).

10) Ensure that drain tap is closed, that there is a good water flow, and that there are no leaks.
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11) Ensure bubbler/air lift is operating (if supplied).

12) Check for fine bubbles in water flow: if these are present there may be a leak somewhere or a
loose fitting. To find these, unplug pump and wait for water to leak out somewhere, then
tighten &/or re-seal those joints.

13) Close lids.

14) Monitor temperature (acceptable cooling rate to 10°C from room temp is 1-2 hours).

Aquarium start-up

With recently used gravel & natural seawater: allow to run several hours before adding hardy
animals

With unused gravel & artificial seawater: run about a day before adding animals, then run with
some anemones and other small hardy organisms (fed twice daily) for about a week before adding
more organisms and fish

Aquarium operation

The aquarium should be monitored regularly for temperature and flow. Salinity can also be easily
monitored. Dissolved oxygen, nitrates and ammonia are also of interest, but more complicated to
monitor exactly — biological indicators are useful tools for monitoring these. Acceptable ranges of
these variables are:

» Temperature: 6 — 14 °C, 11 °C is good for normal marine operation on our coast.

» Salinity: 28-32 parts per thousand (assuming coastal marine critters). This is at the lower end
of the green band on pet-store floating hydrometers (these can vary quite a bit, so it is
interesting to standardize yours with a refractometer, known solution, or other hydrometer, at
some point).

» Oxygen: 9— 11 ppm, = 90-100% saturation. This can be tricky to diagnose with bio-
indicators. The water may look extra-clear, tube worms and echinoderms initially appear fine.
Hermit crabs and fish are early victims (as they have a high oxygen demand), while other
organisms aren’t affected as early.

» Ammonia should not be detectable. This would generally only be a problem for a short period
after a tank is freshly set up or if the tank is being over-fed. In the second case, the water will
start looking faintly cloudy from an over-production of bacteria and an oily sheen develops on
the surface of the water. You might also notice a rotten smell. No feeding for about a month
helps clear this up. Spawning can also produce ammonia problems — this is indicated by a
sudden extreme cloudiness of the water. A coagulant, such as minced up aloe vera, helps trap
the milt in the gravel, where it is chewed up by the bacteria, or in a supplementary 1 micron
filter cartridge, but a water change may be necessary.

» Nitrites should not be detectable. It is very unusual for nitrites to build up. Fish are good
indicators — they start “breathing” hard.

» Nitrates build up gradually, but rarely get to toxic levels. However, once water gets too
brownish and substantial foam is on the surface it is time to change the water. The material
that provides these indicators are mostly other organic compounds that build up in parallel with
nitrates. Sea urchins and starfish respond to these conditions with lethargy, and anemones may
not spread out as much as usual.
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The main longer term maintenance activities generally needed, other than feeding, are partial
renewal of the water and cleaning of the filter gravel. The frequency of these necessities will vary,
depending on the size of the tank and quantity of animals and plants in the aquarium. Small tanks
(up to 33 gal) may need water changes once a month or more frequently, while larger tanks may
run for 6 months or longer with the same water, depending on the contents. Water losses to
evaporation should be made up by adding de-chlorinated tap water, but some seawater is ok as
well. (Remember, only the fresh water evaporates, leaving higher density seawater behind.) To
dechlorinate Victoria tap-water, just let it sit in a container for about a week.

In general, changes of 20-30% of the volume every 3 months is advisable. Occasional filtration
with a one-micron “rust” cartridge or a charcoal cartridge may be used to deal with temporary
perturbations (such as spawning or overfeeding) or to extend the usability of the water. Gravel
generally needs cleaning only once every 6-8 months, with greater frequency for smaller tanks.

The tank will automatically re-start after power outages, with no risk of overflowing. If a power
outage is prolonged, ice in sealed plastic bags or clean, sealed ice packs should be floated in the
aquarium to keep the temperature below 14°C.

Thermostat

The thermostat will help regulate the temperature of the aquarium. Most set-ups are equipped with
a Johnson control electronic thermostat, and an instruction sheet is supplied with these. We
provide the aquaria with these pre-set for about 11° C (52° F), with a minimal difference between
the upper and lower cut-offs. Sometimes these operate in Fahrenheit to reduce the temperature
differential. The actual temperature of the aquarium may vary a bit, depending on the heat of the
room and air circulation in the cabinet. If the aquarium is too cold relative to the school
temperature, it starts building up condensation. To change the temperature, you push the menu
button until “SP”” shows up on the screen, then the up or down arrows to select a new temperature,
and finally the menu button again to register the new setting.

The thermostat also regulates how soon the refrigeration unit will start up after it is plugged in —
this is to avoid overloading electrical circuits. We generally pre-set this for about 1 minute.

Thermostat menu guide:

Display Control Function Typical setting Notes
Symbol
SP Setpoint 10 degrees
dIF Differential 1 degree Range for allowable fluctuations
in temperature
ASd Anti-short Cycle Display | 1 minute Delay between plugging in the
thermostat and when it begins
running
OFS Temperature Offset Zero Thermostat reading in the

aquarium may differ than the
cabinet temp
SF Sensor Failure Operation | 1
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Air pump

We install air pumps with dual air supply for eventual retro-fitting of aquaria with a protein
skimmer. At the moment, both supplies are fed to a single airlift in the aquarium that provides
extra circulation and aeration in the tank, and this also acts as a back-up if the water pump or water
flow breaks down. During servicing when water flow is temporarily stopped, the air pump can be
plugged into an independent electrical outlet to keep air exchange going on an emergency basis.
The model of air pump currently being used appears to be very sturdy and quiet. Unfortunately, it
doesn’t have repair kits, so if it breaks we generally replace it with a new pump.

Water Pump maintenance

Our systems have two styles of water pump: blue-coloured & very quiet “Poseidon” pumps or
noisier but sturdier “Little Giant” pumps. The Little Giants are indicated in situations where the
aquarium has shown a history of un-noticed power failures or flow problems; otherwise we are
now using the Poseidons exclusively. However, these are more easily damaged if run without
water, and are expensive to fix.

Poseidon pumps need no regular maintenance.

Little Giant Pumps should be oiled every 4-6 months of operation. Use light-weight machine oil,
such as 3-1 brand. There are two oiling channels at either end of the motor (black cylinder part of
pump). These are small semi-circular holes right next to the ends of the motor, usually on the side
with the labels or the topside of the pump. Squeeze oil into these holes until they are full. This
can be done while the pump is running.

Feeding

Care should be taken not to over-feed the aquarium to avoid rapidly deteriorating water quality. It
1s important to recognize what needs feeding, to select appropriate food types and to avoid feeding
too frequently (i.e. no left-over food hanging around). Frozen zooplankton is the best food for
fish, large-tentacled anemones and crabs; Kent microfeed is the best for filter feeders, and lettuce,
carrots, or seaweed are good for sea urchins. Other organisms, such as sea cucumbers, many
snails, and some starfish live well on the detritus from other animals or encrusting algae and
animals. Stirring up the gravel a bit once a week suspends good recycled food for filter feeders
such as scallops and mussels.

Partial water changes

1) Turn off pump with main switch.

2) Turn off tap C that leads to the chiller.

3) Attach drain hose or place bucket under drain pipe.
4) Open drain - tap B
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5) After draining approx. 1/3 of tank, close tap B and re-start pump. Then gradually (carefully)
refill the aquarium with fresh seawater, using a small bucket

Cartridge Filter use

Filter cartridges are used only in the holder on the pressurized side of the pump, and generally are
only needed for occasional use. The problem with continual use is that they get plugged up and
stop flow. The cartridges are available in most hardware stores. Rust filters (1 um) are used to
clear fine milky water, “string” filters (500 um) can be used to clear larger dirt, and charcoal filters
are used to remove yellow colour and possible toxins.

To insert cartridge into filter canister:

1) Turn off flow and pump valves (taps A and C)

2) Place small bucket under cartridge holder to catch spilled water

3) Unthread holder; blue wrench may be needed

4) Insert cartridge and replace holder, tightening snugly but by hand only.

5) Open taps

6) Restart pump

7) If pump has air trapped in it (runs but doesn’t pump water), push down red purge button on
the after-pump filter holder for a moment until a small amount of water bubbles out.

Once water is clear or flow begins to diminish due to clogged (discoloured) filter cartridge,
remove the cartridge.

**When a filter is inserted, the water flow of the tank should be checked regularly (several
times a day daily) because water flow can be obstructed very quickly, which will result in a
temperature spike in the aquarium and ultimately death of specimens in the aquarium.**

Charcoal and string filters can sometimes be used several times.

To remove cartridge:
Follow the same process as putting one in (explanation above).

Gravel cleaning

Minor cleaning can be done with a siphon-based gravel cleaner or stirring up the gravel while
there is a string filter in the cartridge holder. More serious cleaning involves removing the gravel
and cleaning it outside of the tank. This is generally done together with a water change and
general cleaning of tank and/or if tank is being shut down seasonally.

Gravel removal and cleaning:

1) Drain some of the water out of the aquarium through drain hose (as described above) into
buckets to hold the animals and organisms. These are taken out of the aquarium and can be
kept cool in a cooler or with sealed bags of ice floating in the bucket.

2) Drain water to about 5 cm depth through the drain hose. This can be done with the pump
assisting. Close valve.
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3) Remove large rocks and other items and scrape out as much of the gravel as is readily
feasible with a small bucket &/or dustpan, leaving as much water behind as possible;

4) Remove remaining gravel by carefully rolling up screen from the sides and using the
screen to lift it out of the aquarium (not possible in most recent models).

5) Re-open drain valve to drain dirty water, while replenishing with tap water to rinse tank. In
the case of seasonal storage continue this process until there is clean freshwater throughout
the system.

6) When siphon from drain pipe stops, remove the screen bottom and drain last bits of water
with a hose, then wash out remaining dirt either by tipping the tank (smaller tanks) or with
a supplementary siphon hose or waterproof vacuum cleaner.

7) Gravel can be rinsed with tap water, either in a bucket and/or in smaller portions using the
screen as a sock. Watch for small crabs or worms that can be rescued during this process.
Gravel needs to be drained before re-use, but not necessarily dried.

8) Check screen for serious tears or holes, and replace if necessary. Use the old one as a
model for cutting a new one from mosquito screen (available at most hardware stores).

9) Follow instructions on aquarium set-up and starting as above to re-start aquarium, or as
below for preparing tank for storage.

Tank storage

10) To store tank, everything should be first rinsed with clean fresh tap water (as above for
gravel cleaning). The water can be left in the tank during storage, but it is better to drain it
out of the tank and system. Drain the filter holders as per instructions on changing filter
cartridges, but leaving all taps open; the drain pipe, by opening the drain tap; and the
chiller unit. The drain hose for the chiller unit (1/4 in. clear tubing) is tucked under the
chilling exchanger (the large diameter white pipe next to the fridge). This has a plug in its
end that is removed to drain the exchanger and any remaining water in the system. Don’t
forget to replace the plug after draining.

11) Re-start aquarium after storage as per instructions above.

Chiller Maintenance

A critical consideration for the chiller (refrigeration unit) is that air flow is not obstructed. Make
sure that no furniture or walls are closer than 4 inches from the intake screen on the side of the
cabinet. Dust should be vacuumed out of the condenser at least once a month (or more often,
depending on how quickly it collects dirt). A symptom that too much dust has accumulated (or the
air path is obstructed) is that temperature in the aquarium rises slowly, even though flow is still
good, and that the chiller runs continuously or more often than usual.

To remove dust, take off the protective screen for the condenser (if present) and vacuum

accumulated dust from the outside. Once every year, it is also good to blow the dust out with
compressed air. Other maintenance of the chiller should not be necessary.
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Q & A Technical Tidbits

Aquarium size: a tank volume of 50 — 75 gallons is ideal for creation of a stable functioning
ecosystem, requiring less maintenance and fewer water changes than smaller tanks (every 3-6
months should be adequate). Larger tanks are also stable but become harder to manage.

Temperature — between 10°C and 12°C is ideal; over 15°C the problems become complex as
water chemistry changes (also stressful for the animals); lower than 10°C can cause
condensation on the glass. What is this in Fahrenheit? Ask a student?

Radiator (air intake) on the chiller: Keep it clean and dust-free by vacuuming regularly.
Yearly servicing and cleaning by a refrigeration specialist is advantageous and recommended.

Water Flow: Good water flow is essential to keep oxygen levels adequate in the seawater.
Water flow is maintained by attending to possible obstructions (see Filtration). Clogged lines can
also cause a decrease in water flow — a visual check with a flashlight is useful to see if pipes need
cleaning. After many months the crushed layer of shells at the bottom of the tank (see filtration)
become clogged with fine sediment which slows down the water flow. The standpipe in the tank
at the opposite end from the siphon has an airlift in it to help maintain proper water circulation.
The flow from this airlift is also an indicator of how clogged the gravel may be, and excess
foaming is an indicator that water needs to be changed.

Oxygen: Maintaining a good flow of water across the surface of the tank is crucial for allowing
oxygen from the air to dissolve into the seawater. If the surface of the aquarium has an oily
sheen (from over-feeding, or too little disturbance) oxygen has trouble getting into the water.
Paper towels carefully placed on the surface of the water can soak up the film. These are then
carefully lifted out and discarded. Then the water inflow pipe may need to be turned a bit to be out
of the water and/or the level of water in the aquarium needs to be lowered to make sore
something splashes. Also check that the aquarium is not over-stocked with animals.

Supersaturation: Water in some seaquaria gets readily supersaturated with air if there is a
leaky fitting in the plumbing somewhere, particularly on the suction side of the pump. Air gets
sucked in through tiny spaces in these loose fittings, forms tiny bubbles and is forced into solution
beyond the actual carrying capacity of the water (supersaturation). The tiny bubbles get washed
into the aquarium and attach to a variety of things, either causing them to float or damaging them,
whereas the supersaturated gas comes out of solution in soft tissues, not unlike the bends of
divers. A small amount of this can be beneficial, particularly if there is low oxygen, you wish to
aggregate milt from spawning, or you wish to clear excess organic compounds from the water.
However, the small bubbles are particularly bad for tunicates, sponges, and jellyfish where they
damage soft tissues. In excess amounts they are bad for fish and clams when they get caught on
the gills or even come out of solution in the eyes. An early indicator of supersaturation is the
formation of excess small bubbles on the silicone caulking in the joints of the tank, or on some of
the animals (e.g. the anemones and sea cucumbers). To find the loose or leaky fitting, the water
pump should be turned off and, after waiting a while, look for small water leaks. If the fitting is
accessible, they should be tightened or re-done with Teflon tape. As a temporary fix, stretchy
plumbers tape or silicone cement may resolve the problem.

Filtration:

Biological filtration of natural metabolic products (pee and poop) is provided by bacteria and
algae that build up in the gravel and nooks and crannies of the aquarium. This also provides an
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opportunity for recycling wastes through other animals. However, the process does not actually
eliminate metabolic waste — it mostly converts it to nitrates and other organic compounds that
accumulate in the aquarium and eventually need to be reduced by water changes. The gravel
also gradually gets silted up and needs to be cleaned on occasion. More modern increased
efficiency filtration systems are available, but as long as the temperature of the aquarium remains
cold, we get used to slightly coloured water, and are prepared for annual cleaning. Biological
filtration of this kind remains the simplest and most practical process.

Mechanical filtration beyond that of the gravel is provided by two things in the aquarium set-ups:

- apre-pump coarse stainless screen traps gravel and escapees to prevent these from
going into the pump. This custom-built screen is installed in a standard filter housing
before the pump; if there are animals in this canister, it can be removed for
emptying.

- a post-pump pressurized filter canister. This holds standard drinking water filter
cartridges available in hardware stores, but generally we only put cartridges in for
one or two days when more intense filtering is desired. A charcoal filter can help
clear up the colour of water and a particulate filter can help clear up turbid water
(adding a bit of aloe vera can help aggregate turbidity to make it filterable).

Spawning: Several of the species that we use in the aquaria get quite happy during certain
times of the year and start spawning. In particular, scallops may spawn in the fall and tubeworms
and urchins spawn in the spring. Immediate action: remove the culprits and begin aloe treatment
(Mary had a great story about taking her worms home to the garage for the weekend until they
got over their friskiness!)

Yogi’s Secret Aloe Remedy: This is a novel solution to clear the tank of the cloudy
“reproductive material”. You will need a blender and approx. 6” piece of Aloe Vera plant and
a cup of seawater. Blend and pour the viscous mixture into the tank ensuring that the air
pump is working well (to help bring all of the particulates to the surface of the water). The
water usually clears up within two to three days, thus avoiding the extra work of a water
change. The kids also love grinding up the Aloe Vera and the opportunity they have to (be
allowed to?) teach the rest of the school about sex!

Troubleshooting and maintenance should be a collaborative work between students, teachers,
Seaquaria staff and volunteers. Use digital photos of the tank to assist in diagnosing problems.
Get students to e-mail photos to the troubleshooting team. This can save a trip to the school by
Seaquaria staff. This worked really well recently with a spawning episode at Willows School; and
can be especially helpful for people like Mary who are in other parts of the province. Maintain an
up-to-date diagram of your particular aquarium and maintenance activities. The apparatus
configuration is slightly different in each of the schools, so set a student the task of drawing your
configuration and numbering the shut-off valves. Keep a copy for yourself and send one to
Cathy.
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Troubleshooting list:

Principal Supplementary Probable Action
Symptom(s) Symptom Cause
Water cloudy white or Very milky opaque Someone has Remove culprit; add coagulator, operate protein skimmer or fine air stone. May have to change water
brown white or brown and spawned
foaming, often in
spring-time
Water cloudy white Transparent white; food | Overfeeding & | As above, but probably no need to change water; no feeding for 1 month; reduce feeding afterwards. Oily
left-overs may be found | over- film should be removed with a paper towel.
in stirred up gravel. production of
May have oily film on bacteria
surface.
Water cloudy white Lots of small air Small leak Turn off pump and watch for location of leak; tighten fixture or fix in other ways
bubbles in water and on | before pump
silicone of aquarium drawing in air;
super-
saturation of
water
Water yellowish Growth on walls when | Algae on Scrape algae off with magnetic scraper (glass tanks only), try adding some macro-algae to the aquarium
examined closely glass. Natural, | (surfgrass or Gracilaria)
but may mean
too much light
or nutrients.
Water yellowish Walls clean, flow good | Normal waste | Insert carbon cartridge or change some of the water if you want to, but a bit of yellowish colour is fine
by-products (even beneficial)
accumulating
Flow reduced, Filter cartridge installed | Filter clogged | Remove cartridge
temperature may rise
Flow reduced, Gradual or sudden Waterline 1) Check clear tubing to see if anything large is visibly clogging the lines. If so, try starting and stopping
temperature may rise reduction in flow, no leaving pump a few times — with stops of several minutes — to dislodge item. If this doesn’t work, may have to
filter cartridge aquarium dismantle pipes.
clogged by 2) If nothing visible in pipes, check gravel filter (1% one in line) to see if much stuff has been coming
something through;

3) “Lansdowne maneuver” Turn off pump and first tap coming into cabinet (tap A in diagram). Remove
plug on siphon filler pipe see diagram). Check for obvious material in filler pipe or close to it. If nothing
is obvious, blow into it Air will bubble out of the aquarium bottom. Fill up filler pipe again and quickly
replace and tighten plug. In rapid sequence, start pump and open valve A. Air will rush through but
hopefully start sipon again.
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Flow reduced,
temperature may rise

Gradual reduction in
flow, no filter cartridge;
not resolved by
Lansdowne maneuver

Gravel
clogged

Siphon dirt out of gravel or clean out whole tank (annual)

Flow reduced,
temperature may rise

Sudden, pump noisy,
air bubbles in line

Pump with air
— air being

drawn in from
a loose fitting

Turn pump off for a few minutes, then restart. Check where air is starting to show up; tighten fittings as
needed.

Flow reduced,
temperature may rise

Sudden, pump noisy, no
air bubbles; pre-pump

Gravel or other
bits or animals

Shut off pump, remove from pump head and check for something stuck. Also check gravel catcher for
detritus. Check for missing blades on the impeller. Re-assemble, replacing impeller if needed,

filter holder may have in pump remembering all the washers and to check for leaks.
gravel
Pump with high-pitched Flow reduced Siphon broken | Turn off pump immediately. Check for air in filter holders. Re-prime siphon and diagnose reasons for loss
squeal or something of flow.
lodged in
pump
Temperature rising slowly | Flow not reduced Chiller Check for furniture or walls blocking condenser, clean off dust
condenser
blocked
Crabs and fish dying Tubeworms fine, algae | Low oxygen Make sure incoming water pipe splashes into water rather than being submerged; add air-stone

growing well, water
super clear
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6. Network Partners and Contacts

Seaquaria in Schools — Participants (as of January 2008)

The program now involves 20 schools and 1 community centre, reaching over 7000 students in six
school districts throughout BC":

School City District Est. Year
L'Ecole Campus View Elementary School Victoria SD61 2004 4"
Pacific Heights Elementary School Surrey SD36 2004 4"
Pleasant Valley Elementary School Nanaimo SD68 2005 3™
Roger's Elementary School Victoria SD61 2003 5
Strawberry Vale Elementary School Victoria SD61 2007 1°
Tillicum Elementary School Victoria SD61 2007 1°
Vic West Elementary School Victoria SD61 1999 o
Willows Elementary School Victoria SD61 2003 5"
Lansdowne Middle School/L’Ecole Lansdowne Interm.  Victoria SD61 2007 1°
Royal Oak Middle School Saanich SD63 2003 5"
Shoreline Community Middle School Victoria SD61 2004 4"
St. Michael’s University Middle School Victoria n/a 2007 1%
Esquimalt High School Victoria SD61 2000 8"
Edward Milne Secondary School Sooke SD62 2002 6"
Parkland Secondary School Saanich SD63 2001 7%
Quesnel Secondary School Quesnel SD 28 2004 4"
Stelly's Secondary School Saanich SD63 2003 5"
Victoria High School Victoria SD61 2007 1°
South Vancouver Island Distance Education Victoria SD63 2007 1°
Tsartlip Band School (Independent School) Brentwood Bay nfa 2007 1%
Vic West Community Y Victoria na 2000 8"

New Seaquaria systems under construction (2007-2008)

L’Ecole Marigold Elementary School Victoria SD 61
Frances Kelsey Secondary School Mill Bay / Cowichan SD 79

"NOTE: Teachers from other schools are currently seeking support for Seaguaria programs. These include: Belmont Secondary
School (SD 62), Bowen Island School (SD 45), Brentwood Bay Elementary School (SD 63), Deep Cove Elementary School (SD
63), Frank Hobbs Elementary School (SD 61), Glenlyon Norfolk School (Independent School, Victoria BC), Gordon Head Middle
School (SD 61), Rockheights Middle School (SD 61), and Pender Island School (SD 64)
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Environmental Educator Partners:

Main Administrators:

SeaChange Marine Conservation Society: Victoria, BC
WestWind Sealab Supplies & Seaquaria in Schools: Victoria, BC
World Fisheries Trust: Victoria, BC

Other Partners:

NSERC Pacific Crystal Project at University of Victoria, BC

Marine Ecology Station: Sidney, BC

Shorekeepers: Victoria BC

Streamkeepers: Victoria BC

Stream Team: Victoria BC

University of Victoria (Faculty of Education): Victoria, BC

University of Victoria (Dept. of Biology, Co-op Program): Victoria, BC
Watership Foundation: Victoria, BC

Wild BC: Victoria, BC

Fisheries & Oceans Canada: Oceans & Community Stewardship (S. Coast)

Sources of Community Funding &/or in-kind support:

Banks and Credit Unions (Community Grants: TD Canada Trust, Van City Credit Union)
Business Sponsorships (Archipelago Marine Resources)

Business discounts &/or in-kind contributions (Island Blueprint, WestWind SealLab Supplies)
Classroom budgets (most Elementary & Middle Schools)

Community Associations cash and in-kind contributions (Vic West Community Y; Shoreline
Community Association)

Federal Government in-kind & cash contributions (Fisheries & Oceans Canada; National Science
& Engineering Research Council)

Municipalities (City of Victoria Special Grants)

Non-Profit Societies in-kind & cash contributions (Marine Ecology Station; Pacific Salmon
Foundation; SeaChange Marine Conservation Society; Stream Team; Watership Foundation)
Parent Advisory Councils (all Elementary Schools; some Middle & Secondary schools)
School Districts #61, #62, #63 (Teacher on Call Support)

Secondary School course & operating budgets (many of them)
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Support Contacts

Affiliation
Artist Response Team

Bayview Elementary
Brentwood Elementary

Campus View Elementary
Campus View Elementary

Deep Cove Elementary
Deep Cove Elementary

Edward Milne Secondary
Edward Milne Secondary

Esquimalt High School
Esquimalt High School
Esquimalt High School
Esquimalt High School
Esquimalt High School
Esquimalt High School
Esquimalt High School

Esquimalt High School

Fairview El.(Nanaimo) &
Bayview El.

Fisheries & Oceans Canada
Fisheries & Oceans Canada

Frances Kelsey Secondary

Name
Arntzen, Holly

Stringer, Jenn

Vickers, Tom

Genuist, Anne
Miller, Patti

Hardcastle, Shelley
Sarty, Diane

Bondurant, Megen
Hogan, Laura (TOC)

Barker, Bryn
Bullard, Timon
Courville, Debbie
Orme, Geoff
Roberts, Anita
Steed, Peter
Tomasino, Michéle

Travelbea, Penny

Stringer, Jenn

Rutherford, Tom
Southam, Teresa

May, Carol

email
artistresponseteam@shaw.ca

istringer@shaw.ca

Tom_Vickers@sd63.bc.ca

genuistlegg@hotmail.com
patvin@shaw.ca

Shelley Hardcastle@sd63.bc.ca

diane_sarty@sd63.bc.ca

mbondurant@sd62.bc.ca
hogan laura@hotmail.com

brynbarker@shaw.ca
timonbullard@gmail.com
dcourville@sd61.bc.ca
gorme@sd61.bc.ca
aroberts@sd61.bc.ca
psteed@sd61.bc.ca
mtomasino@sd61.bc.ca

ptravelbea@sd61.bc.ca

istringer@shaw.ca

rutherfordt@pac.dfo-mpo.gc.ca
tsouth@netidea.com

cmay@sd79.bc.ca
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phone
544-4406

250-741-8515
652-3996

477-0178
477-0178

656-7254
656-7254

217-7970
385-4280

382-9226
382-9226
382-9226
382-9226
382-9226
382-9226
382-9226

382-9226

250-741-8515

250-746-5137

250-743-6916x270

Other Comments
Outreach Educator, Musician

Teacher
Principal

Teacher
Staff

Teacher
Teacher

Teacher
TOC

Teacher
Teacher
Principal
Librarian
Teacher
Teacher
Teacher

Teacher

Teacher

Community Advisor
Curriculum Development

Teacher



Frank Hobbs Elementary

Glanford Middle School

Glenlyon Norfolk Middle School

Glenlyon Norfolk Middle School
(PAC)

Gordon Head School
Hillcrest Elementary

Independent Consultant
Independent Consultant

Independent Consultant &
Artist Response Team (ART)

Lambrick Secondary School

Lansdowne Middle School
Lansdowne Middle School

Marigold Elementary / Ecole
Marigold

Marigold Elementary (PAC)
Mt. Prevost Middle School

Pacific Heights Elementary
Pacific Heights Elementary

Parkland Secondary

Pender Is. Homeschool Grp.

Kirby, Marie

Brown, Heidi

Graham, David

Rankin, Colin
Nigh, Chris
Brain, Tanya

Bowes, Natalie
Lasuik, Jason

Macnaughton, Daphne

Legg, Steve

Kilpatrick, Kristy
Matthews, Janice
Belanger, Jean
Goode-Jensen, Sheena

Sabina Reska

Holmes, Mary
Mignon

Hilton, Jeff

Johnston, Julie

amkirby@shaw.ca

hnbrown35@hotmail.com

dgraham@glenlyonnorfolk.bc.ca

crankin1@telus.net

chigh@sd61.bc.ca

tlbrain@sd61.bc.ca

nudi_gnat@hotmail.com
jasonlas@shaw.ca

dimvictoria@shaw.ca

genuistlegg@hotmail.com

kkilpatrick@sd61.bc.ca
JMatthews@sd61.bc.ca

jbelanger@sd61.bc.ca

ges@islandnet.com

smreska@shaw.ca

mary holmes@rocketmail.com

deleeuw _m@sd36.bc.ca

jeff hilton@sd63.bc.ca

greenhearted@shaw.ca
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(250) 477-1804

479-7179

370-6803

477-1855

477-7273

208-2297
474-2430

744-2631

477-0181

598-3336
598-3336

479-8256
479-8256

746-7187

604-531-2828

655-2700

250-629-3811

Teacher

Teacher

Principal

Parent
Teacher

Teacher

Teacher
Teacher
Principal
Teacher
Parent

Teacher

Teacher
Teacher

Teacher

Consultant



Pleasant Valley Elementary
Pleasant Valley Elementary

Pleasant Valley Elementary
Quesnel Secondary

Retired Principal
Retired Teacher
Retired Teacher

Rockheights Middle School

Roger's School
Roger's School

Royal Oak Middle School

Salmon People

SD61, District Principal,
Learning Initiatives

SD61, Learning Initiatives

SMUS, Middle School
SMUS, Middle School

SeaChange/Seaquaria

SeaChange / Seaquaria
SeaChange/Seaquaria
SeaChange/Seaquaria
SeaChange/Seaquaria
SeaChange/Seaquaria
SeaChange/Seaquaria

Carolsfeld, Wolfgang
Green, Justin

Harel, Marie
Ros, Antoinette

Hollick, Joan
Sales, Judith
Strauss, Janet

Christy, Dawn

Trofimuk, Maryanne
Kennedy, Melanie

Stewart, Angus

Peter Donaldson

Eby, Eileen
Hansen, James

Firth, Kim
Van Alstine, Lindy

Carolsfeld, Cathy

Carolsfeld, Yogi
Hackett, Jeremy
Lloyd, Kitty
McCallum, Alex
Worms, Alanna
Wright, Nikki

maildwolf@shaw.ca

jgreen@sd68.bc.ca; green007 @telus.net

MHAREL@sd68.bc.ca

antoinetteros@sd28.bc.ca

jhollick@sd61.bc.ca

jandpsales@telus.net

straussjanet@yahoo.ca

dnchristy@sd61.bc.ca;
dawnchristy@shaw.ca

evanfredrickson@shaw.ca

mtrofimuk@sd61.bc.ca
kennedym@telus.net

Angus Stewart@sd63.bc.ca

peter@peterdonaldson.net

eeby@sd61.bc.ca
jhansen@sd61.bc.ca

kim.fith@smus.bc.ca
lindy.vanalstine@smus.bc.ca

wwsealab@shaw.ca

yogi@worldfish.org
ilhackett@shaw.ca

kelloyd@telus.net
alexmccallum@gmail.com
alanna@shaw.ca
seachange@shaw.ca
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250-390-3398
250-390-4027

250-390-4027

250-992-2131

384-7125

727-0188
727-0188

479-7128

475-4238
475-4236

592-2411
592-2411

386-8036

386-8036
744-1387
652-1662
250-729-7124
818-6027
652-1662

Parent & Seaquaria support
Teacher

Principal

Teacher

Teacher

Principal
Teacher

Teacher

Outreach Educator, Actor

District Principal

Teacher
Teacher

Director - Seaquaria

Co-Director and Lead
Technician - Seaquaria

Educator/Facilitator
Educator/Facilitator
Educator/Facilitator
Educator/Facilitator
Director - SeaChange



Simon Fraser University
Simon Fraser University

Shoreline Middle School
Shoreline Middle School
Shoreline Middle School

SIDES

SIDES
SIDES

Stelly's School

Strawberry Vale Elementary
Strawberry Vale Elementary

Strawberry Vale Elementary
Strawberry Vale Elementary

Tillicum Elementary School

Tillicum Elementary School
Lau'welnew School
UOttawa, Education Dept.

UVic Biology Dept.(student)

UVic, Earth & Ocean Sciences

Vanc. Aquarium (Aquavan)

Vic High
Vic High

Ormond, Carlos
Zandvliet, David

King, Andrea
Lamb, Kim
Macintosh, Christopher

McCarter, Patsy
Stoddart, Bob
Greg Bunyan

Paltiel, Sue

Brookes, Kierstein
Payne, Wendy

Ross, Beverly
Ross, Lenny

Burley, Lori

Wilson, Rosa
Morris, Rita
Reis, Giuliano

Reilander, Elli
Van der Flier-Keller,
Eileen

Board, Sarah

Edwards, Karen
Young, David

cormond@sfu.ca

dbz@sfu.ca

anking@sd61.bc.ca; king.a@wildmail.com
kllamb@sd61.bc.ca
cmacintosh@sd61.bc.ca

pmccarter@sides.ca; pmccarter@shaw.ca

bstoddart@sides.ca
gbunyan@sides.ca

sue_paltiel@sd63.bc.ca

pkbrookes@shaw.ca
wpayne@sd61.bc.ca

bvri@hotmail.com

liross@shaw.ca

Iburley@sd61.bc.ca; loriburley@shaw.ca
rwilson@sd61.bc.ca;
rosawilson@hotmail.com

rimorr@shaw.ca

greis@uottawa.ca

ellir@uvic.ca

fkeller@uvic.ca

aquadementia@hotmail.com

kedwards@shaw.ca
d t young@shaw.ca
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386-8367
386-8367
386-8367

704-4979
704-4979
704-4979

652-4401

479-4014
479-4014

479-4014
479-4014

386-1408

386-1408

812-7283

472-4019

388-5456
388-5456

Graduate student

Professor, SFU education

Teacher
Teacher
Principal

Teacher
Teacher
Principal

Teacher (Science Dept.
Head)

Teacher
Principal

Teacher
Teacher

Principal

Teacher

Teacher

Professor

student

community educator

Teacher
Teacher



Vic West Elementary
Vic West Elementary

Vic West Y
Vic West Y
Vic West Y

Watership Foundation & DFO

White Rock Elementary

Willows Elementary
Willows Elementary

World Fisheries Trust
World Fisheries Trust
World Fisheries Trust

Brain, Laureen
Tate, Susan

Sherry-Lynn Lidemark
Sherry-Lynn Lidemark
Anna Atkinson

Lowen, Don

Yvonne Dawydiak

Masini, David
Waldy, Jody

Bryce, Sarah
Carolsfeld, Yogi
Lampe, Stewart

Ibrain@sd61.bc.ca; tlaureen@shaw.ca

s.tate@shaw.ca

Sherry-Lynn_Lidemark@ymca.ca
slidermark@yvictoriay.com
a_covergirl@hotmail.com

h2oship@shaw.ca

dawydiak y@sd36.bc.ca

dmasini@sd61.bc.ca
jwaldie@sd61.bc.ca

sarahbryce@gmail.com
yogi@worldfish.org
stewart@worldfish.org
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382-9131
382-9131

388-6120
388-6120
388-6120
388-4756

604-531-5731

592-2486
592-2486

380-7585
380-7585
380-7585

Teacher
Teacher

Manager

Early Childhood Education

Director

Teacher

Teacher
Principal

community educator
educator/co-founder/director
administrator / webmaster



Seaquarium volunteer support team:

Last Name

Adam
Carolsfeld
Chatwin-
Davies

Coulter
Dewling
Donaldson
Duguid
Espinoza
Francis

Grimm
Hackett
Higgins

Hogan
Johnson

King
Laforge
Page
Parizeau
Reilander
Rieu
Silberg

St. Germaine

Young

First
Name

Cameron
Tomas

Robyn

Andrea
Shanna
Alicia
Will
Virginia
Danielle
Linda
Jeremy
Shiraz

Laura
Tom

Jessie
Nicole
Jessica
Yves

Elli
Chelsea
Josh

Candice

Kelly

Affiliation

Uvic
Esquimalt High gr.11

Esquimalt High gr. 12
Uvic "Let's Talk
Science"

Esquimalt High gr.?
Uvic

Uvic

SeaChange Educator
Uvic

Camosun Biology Staff
SeaChange Educator
Esquimalt High gr.

TOC (middle & high)
Uvic Biology undergrad

Uvic grad
Uvic Biology staff &
WFT

Uvic Biology undergrad
Teacher (retired)

Uvic Biol. Coop
undergrad

Uvic undergrad
Uvic Biol. Undergrad

Uvic grad student

Uvic grad student

School Adopted

Lansdowne
Vic West School

Esquimalt High

Esquimalt High
Shoreline Middle
Float

Vic West Y

Lansdowne Middle
Strawberry Vale
Esquimalt High
Edward Milne
Secondary
Rogers/Royal Oak
Stelly's, Parkland &/or
SIDES

Tillicum Elementary

Willows Elementary
Rogers & Tsartlip
Band Schools

Float
Lansdowne Middle

Rogers
Campus View
Elementary
Edward Milne
Secondary
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e-mail address

cadam@uyvic.ca

wpoopace@hotmail.com

r.chatwindavies@gmail.com

acoulter@uvic.ca

sdewling@hotmail.com
andonaldson@yahoo.ca

wduguid@uvic.ca; willduguid@hotmail.com

vespinoza33@yahoo.es
francisd@uvic.ca
lindasofiagrimm@gmail.com;
grimm@camosun.bc.ca
jlhackett@shaw.ca
shiraz_oh@hotmail.com

hogan laura@hotmail.com
thomasjo@uvic.ca

jess13k@hotmail.com

nlaforge@uvic.ca

jesspage@uvic.ca; jessica-page@shaw.ca

yparizeau@shaw.ca

ellir@uvic.ca
crieu@uyvic.ca
isilberg@uvic.ca

candicestg@hotmail.com

kyoung@uvic.ca

phone number

386-8036

294-9939
472-4679

294-4408; 661-5082
370-3435 or 995-
0001

385-4280
881-6304

744-1515; 884-8663
882-5190

477-4308 or 885-
0617

507-5640
881-6304

507-5583

415-3202



7. Additional Resources
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Creature Feature information sheet - sample

Eudistylia vancouveri
(you-die-still-ee-yah van-coo-vur-eye)

“Feather Duster Worms”

What’s in a name? I

Eu = true

di = a pair “A true pair of pillars from Vancouver”
styl = pillar

vancouveri = from vancouver Other languages?

Allow me to introduce myself! I

| look very much like the feather dusters people use to
dust furniture and live in a tube that can be up to 60
cm (that’s 2 feet!) high. This tube is like my home and
protects me from danger. | build it from proteins that
| make and put together into a leathery material. If
there is sand and mud in the water that | can’t eat, |
build this into the tube as well. | keep adding to the
top of the tube as | grow, and you can usually see this
in your Seaquarium as a growing clear band. It is very
slippery on the inside, and tastes quite peppery - this
helps to stop fish from eating me. Lots of other things
like growing on my tube - both plants and animals. Be
careful though: | can only build one tube in my
lifetime, so don’t damage it! Only my beautiful,
colourful plumes (the “feathers”) come out of the
tube, and I’m very proud of these!

Who am | related to? I

| am related to other worms: Tube Worms, Scale Worms, Clam Worms, Blood Worms and even
the Earthworms you find in your garden and leaches. Two other species of tubeworm are very
much like me. One is a bit smaller and has branching arms in the plumes, unlike my straight
ones. Their scientific name is Schizobranchia insignia. They may be in the aquarium too - try to
tell the difference!! Eudistylia polymorphous is almost identical to me, but is talked about
more in the US and California. Maybe we are brothers and sisters? Some other tubeworms like
me are in hard white tubes made of calcium, usually on rocks. These are Serpula and Spirorbis
species. Can you find any of these?
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Why am | special? I

| am a “keystone species” on wharves and pilings, because my tubes create an opportunity for a
whole distinctive ecosystem to develop - everything that grows on and around our tubes.

In addition, my feathery plumes are very unique. | use them to capture tiny particles (for food)
from the surrounding ocean. They help me to sense what is going on around me, because they
have special structures (sensory receptors) that can “taste” and “smell” chemicals in the water,
as well as tiny changes in water movement. Tiny eyespots (simple eyes) let me detect small
changes in light. | | get nervous about what is happening, a giant nerve carries this information
to my central nervous system (my brain) so | can react very quickly if | need to and pull myself
into my tube. You can see just how quickly this happens when you shade my plume or touch me
(gently!!). The “hydroid” stage of a tiny jellyfish called Proboscidactyla takes advantage of this
- it grows along the edges of my tube, with little arms that wrap around my tentacles to scrape
off food as | pull them in. It is very tiny - you will need a microscope to see it, but sometimes it
probably nudges me when it gets hungry.

| am also special in your Seaquarium because just after Christmas | can start feeling a bit frisky
and may spawn - filling your aquarium up with white sperm and a few orangy eggs that float
around and make everyone taking care of the aquarium very nervous.

What is my neighbourhood like? I

My favourite place to be for millions of years was in the lower intertidal attached between
rocks, but you can find me down as deep as 20m (65 ft) as well. Now that floating docks have
shown up, | love these even more, which gives me a second name - “piling worms”. We love to
build our tubes close together, like town houses, so you will often find us in a big clump. This
makes us easy to find if you are taking a walk or boat ride along the coast. We also share the
townhouse neighbourhood that we make with all sorts of other animals and plants. If you look
closely, you will probably see sea squirts, sponges, moss animals and seaweeds living in amongst
our tubes!

How do | move around? I

| stay in my tube my whole adult life, but | still have tiny, leg-like bristles (a.k.a. “setae”).
Some of these are hooked, and help to anchor me to the inside of my tube. | release these hooks
and use my very strong “longitudinal” muscles (muscles that run along the length of my body)
when | have to pull myself deep down in my tube.

When | am a baby, | look quite different and can move around a whole lot more, though
specifics of the process are not yet well known by you humans. It is likely that the sperm and
eggs that you may see in the aquarium combine in the water to produce an embryo that floats
around for about a day before developing into a roundish, tiny “trochophore” larva covered by
bands of little cilia “hairs” that allow it to swim around for maybe a week, before it settles
down somewhere close to other worms and turns into a new little worm.
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How do | protect myself?

| protect myself by pulling my feathery head back into my leather-like tube, and | can do this
very quickly! | am also very well camouflaged because of the other creatures and plants living
on my tube, and the tube is peppery and tough to stop things from eating it.

Draw your own
picture of the
tubeworm in your
Seaquarium!!

What do | eat?

| eat many tiny little food particles suspended in the water. | am called a suspension feeder (or
filter feeder) because | use my plumes to strain the water around me. Sticky mucous (slime) on
these plumes helps catch the food, which then gets carried to my mouth in special canals in the
plumes, with the help of tiny moving hairs (cilia).

oo eas mey

Some fish and other animals such as crabs and shrimp may try and take a bite out of me. As
long as | am happy and healthy, though, | can usually pull into my tube quickly enough to avoid
danger! Some people, though, pull me out of my tube for fish bait.
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Commonly found Animals & Plants in Seaquaria and Living Watersheds Programs

Porifera [Sponges (Eponges)]:

Calcareous Sponges:
Leucosolenia spp (Tube Sponge)
Scypha spp (Vase Sponge)

Proteinaceous Sponges:
Cliona celata (Yellow Boring Sponge)

Cnidaria [“Stinging Nettles”|:

hydroid polyps:
Abietinaria spp (Sea Fir)
Obelia spp (Colonial Hydroid)
Other Colonial Hydroids

Hydromedusae:
Aequorea victoria (Water Jellyfish)
Gonionemus vertens (Clinging Jellyfish) O
Mitrocoma cellularia (Hydromedusa)
Phialidium spp (Hydromedusa)
Polyorchis penicillatus (Red Eye Medusa)
Other Hydrozoan Jellyfish

Ctenophora [Comb Jellies]:

Pleurobrachia bachei (Sea Gooseberry)

Mollusca [“Soft Bodied Animals”]:

Chitons (Ver Plat):

Cryptochiton stelleri (Gumboot Chiton)

Katherina tunicata (Black Leather Chiton)

Mopalia spp. (Hairy & Mossy Chitons)

Tonicella lineata (Lined Chiton) (Chiton Rouge Ligné)

Snails (Escargot) & Limpets (Patelle):
Acmaea mitra (White-Cap Limpet)
Calliostoma ligatum (Blue Top Snail)
Ceratostoma foliatum (Leafy Hornmouth)
Collisella (=Lottia) digitalis (ribbed limpet.)
Other Lottid limpets (shield, plate, mask limpets)
Crepidula spp (Slipper Limpets) (Crepidule).
Diodora aspera (Rough Keyhole Limpet)
Lacuna spp.
Littorina spp. (Periwinkle) (Bigorneaux)
Nucella (= Thais) spp. (Dogwinkle) (Pourpre)
Polinices lewisii (Moon Snail) (Natice)
Lira buccinum (Searlesia dira) (Dire Whelk)
Tegula funebralis (Black Turban Snail)

Sea Slugs (Pleurobranche??):

Aeolidia papillosa (Shaggy Mouse Nudibranch)

Platyhelminthes [Flatworms (Ver Plat)]:
Leptoplana/Notoplana spp (Marine Flatworm).

Halichondria sp (Crumb of Bread Sponge)

Haliclona spp (Purple Encrusting Sponge)(Eponge Pourpre)
Myxilla/Mycale incrustans (Scallop Sponge)

Neoesperiopsis rigida (Orange Finger Sponge)
Ophlitaspongia (Velvety Red Sponge)

True Jellyfish:

Aurelia aurita (medusa) (Moon Jelly) (Petite Méduse)
A. aurita (w/ planulae) (Moon Jelly)

A. aurita (polyp: scyphistomae)(Moon Jelly)
Stauromedusa sp. (Stalked Jellyfish)

Anemones (Anémones):

Anthopleura elegantissima (Aggregate Gr. An.) (Actinies)
Epiactus spp. (Brooding Anemone)

Metridium senile (Plumose Anemone)

Urticina (Tealia) crassicornis (Painted An.)

Other Corals & Anemones

Archidoris montereyensis (Mont. Sea Lemon)
Cadlina luteomarginata (Yellow-Margin Dorid)
Diaulula sandiegensis (Ring-Spot Nudibranch)
Dirona albolineata (White-Lined Dirona)
Hermissenda crassicomis (Opalescent nud.)
Melibe leonina (Hooded Nudibranch)
Onchidoris bilamellata (Barnacle Nudibranch)
Rostanga pulchra (Red Sponge Nudibranch)
Triopha catalinae (Clown Nudibranch)

Bivalvia (=Pelecypoda) (Bivalves):
Clam (Palourde)
Chlamys spp. (Swimming Scallop)
Crassostrea gigas (Pacific Oyster)
Hinnites giganteus (Rock Scallop)
Macoma nasuta.(Bent-Nose Clam)
Mytilus trossulus or Mytilus galoprovincialis
(Blue Mussel or Gallo mussel)
Miytilus californianus (California Mussel)(Moule de Californie)
Nuttallia obscurata (Dark Mahogany Clam)
Pododesmus cepio (Jingle Shell)
Protothaca spp. (Littleneck Clam) (Parlourde du Pacifique)
Venerupis phillipanarium (Manila Clam)

Nemertea [Ribbon Worms (Ver en Ruban)]:

Amphiporus bimaculatus (Beige Ribbon Worm)
Emplectonema gracile (Gr & Yel Ribbon Worm)
Paranemertes peregrina (Black Ribbon Worm)



Sipunculida [Peanut Worms]:

Annelida (Annélides) [Segmented Worms]:

Abarenicola pacifica (Lug Worm)

Arctonde spp. (Ruffled Scale Worm)
Eudistylia vancouveri (Feather Duster Worm)
Glycera spp. (Blood Worm)

Halosydna spp. (Free-living Scale Worm)

Phascolosoma or Themistes (Peanut Worm)

Neoamphitrite edwardsi (Spaghetti Worm)

Nereis spp. (Clam Worm)

Serpula vermicularis (Calcareous Tube Worms)
Spirorbis bifurcatus (Spiral Calc. Tube Worm) (Spirorbe)

Arthropoda (Arthropodes) [Jointed — Legged Creatures]:

Zooplankton (collection)
Amphipod (Beach hoppers) (collection
Caprellid amphipods (Sea Ballerinas)

Sea Sowbugs:
Idotea spp. (Kelp Isopod) (Isopode)

Barnacles (Balanes/PoucesPieds):
Balanus glandula (“Acorn” Barnacle) (Grosses Balanes)
Balanus nubilus (Giant Acorn Barnacle)
Mitella (Pollicipes) polymerus
(Gooseneck Barnacle)
Semibalanus cariosus
(Thatched Acorn Barnacle)

Brachiopoda [Lampshells]:

Terebratalia transversa (Lampshell)

Bryozoa [Moss Animals]:

Bugula spp (Spiral Bryozoan).
Dendrobeania lichenoides (Sea Lichen)
Heteropora sp. (Staghorn Bryozoan ’)
Membranipora sp. (Kelp Lace Bryozoan)

Crabs (Crabes) & Shrimp (Crevettes):

Cancer oregonensis (Hairy Cancer Crab)

Cancer productus (Red Rock Crab) (Tourteau Rouge du Pacifique)
Chorilia longipes (Longhorn Decorator Crab)
Cryptolithoides sp. (Umbrella Crab)

Hemigrapsus spp. (Shore Crabs) (Crabes des rivages)
Oregonia gracilis (Slender Decorator Crab)

Pagurus spp. (Hermit Crab) (Bernard-L’ermite)
Petrolisthes spp. (Porcelain Crab) (Porcellane)
Pugettia spp. (Northern Kelp Crab)

Scyra acutifrons (Sharp-Nosed Crab)

Telmessus cheiragonus (Helmet Crab)

Crangon spp. (Variety)

Hippolytid shrimps (Tidepool Shrimp)

Pandalus danae (Pile Shrimp)

Echinodermata (Echinodermes) [Spiny - Skinned Creatures]:

Sea Stars (Etoiles de mer):

Dermasterias imbricata (Leather Star)

Evasterias troschelii (Mottled Star)

Henricia spp. (Blood Star)

Leptasterias hexactis (Six-Ray Star)

Mediaster aequalis (Vermilion Star)

Pisaster ochraceus (Ochre Sea Star) (Etoiles Ocrée)
Asterina (= Patiria) miniata (Bat Star) (Etoile de sheriff)
Pycnopodia helianthoides (Sunflower Star)

Brittle or Serpent Stars (Ophiure):
Ophiopholis aculeata (Daisy Brittle Star)
Ophiura (Grey Brittle Star)

Sea Urchins (Oursins):
Strongylocentrotus fransiscanus (Red Sea Urchin) (Oursin Rouge Géant)
S. purpuratus (Purple Sea Urchin)
S. droebachiensis (Green Sea Urchin)

Sand Dollars:

Dendraster excentricus (Sand Dollar)

Sea Cucumbers (Concombres de mer):
Cucumaria miniata (Orange Sea Cucumber)
Eupentacta quinquesemita (White sea Cuc.)
Parastichopus californicus (California Sea Cuc.)
Psolus chitonoides (Creeping Pedal Sea Cuc.)
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Chordata [Chordates]:

Urochordata (Sea Squirts or Tunicates):
Aplidium spp. (Common Colonial Ascidian)
Ascidia spp.
Boltenia villosa (Stalked Hairy Sea Squirt)
Botryllus/ Botrylloides spp. (Lined Compound Asc.)
Chelyosoma productum (Horseshoe Sea Squirt)
Cnemidocarpa sp. (Broad Base Sea Squirt).
Corella spp. (Transparent Sea Squirt)

Didemnum/ Trididemnum spp.
(White Glove Leather)
Distaplia spp. (Mushroom or Club Tunicate)
Metandrocarpa spp.
(Orange Social Sea Squirts)
Pyura haustor (Wrinkled Sea Squirt)
Styela gibbsii (Peanut Sea Squirt)

Vertebrata (Vertebrates: Animals With Backbones)(Vertébrés):

Fish(Poissons)

Gobiesox maeandricus (Northern Clingfish)
Oligocottus maculosus (Tidepool Sculpin) (Chabot de Bachet)
Xiphister spp. (Blenny)

Algae [Seaweeds] :
Green Seaweeds (Algues Vertes):

Bryopsis corticulans

(Green Maiden Hair Seaweed)
Cladophora sp.(Green Tuft)
Enteromorpha sp. (Green String Lettuce)
Spongomorpha spp. (Sea Moss)
Ulva spp. (Sea Lettuce)

Brown Sea Weeds (Algues Brunes):
Agarum fimbriatum (Kelp)
Alaria spp. (Winged or Ribbon Kelp)
Costaria costata (Seersucker Kelp)
Cymathere triplicata (Triple-rib Kelp)
Egregia menziensii (Feather Boa Kelp)
Fucus spp. (Rockweed) (Fucus Vésiculeux)
Hedophyllum sessile (Sea Cabbage)
Laminaria spp. (Sugar Wrack or Split Kelp)
Leathesia difformis (Sea Cauliflower)
Nereocystis luetkeana (Bull Kelp) (Nereocystis de Lutke)
Sargassum muticum (Wireweed)

Rhodophyta (Red Seaweeds)(Algues Rouges):

Rh1. Antithamnion spp. (Red Sea Skein)
Rn2. Bossiella spp. (Coral Leaf Seaweed)
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Rh3. Calliarthron spp .(Bead Coralline Algae)
Rh4. Ceramium spp.(Staghorn Felt)

Rh5. Corallina spp. (Graceful Tidepool Coralline Algae)
Rh6. Delesseria decipiens (Red Ribbon Alga)
Rh7. Endocladia muricata (Sea Moss)
Gracilaria sjoestedii (Tumbleweed Red Alga)
Halosaccion glandiforme (Sea Sac)

Laurencia spectabilis (Red Pepper Seaweed)
Lithothamnium spp. (Encrusting Coralline Alga)
Mastocarpus (= Gigartina) spp. (Turkish Towel)
Mazziella (=Iridaea) (Iridescent Seaweed)
Microcladia spp. (Sea Lace)

Polysiphonia spp. (Delicate Red Algae)
Porphyra spp. (Nori/Purple Sea Laver)

Prionitis spp. (Red Algae)

Rhodomela larix (Black Pine)

Sarcodiotheca gaudichaudii

Smithora naiadum (Seagrass Laver)

Angiospermae (Seagrasses etc.):
Ag1. Phyllospadix scouleri (Scouler’s Surfgrass)
Ag2. Zostera marina (Eel Grass) (Zostére)



Asia Pacific Network Seaquarium Publication

124



125



126



127



128



129



130



131



132



133



134



135



136



Seaquarium promotional fliers
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Living Watersheds promotional folder
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Bibliography of Resources to Support Seaquaria Programs

Curriculum Guides

Arntzen, H., Macnaughton, D., Penn, B. Snively, G. 2001. Salish Sea: A Handbook For Educators. Parks
Canada. Victoria, BC. 108pp. (Available in both English and French)

Arntzen H., Fisher, C., Foster S., Whittington, B. 2004. Cycle of Life/Recycle: Handbook for Educators.
Artist Response Team Inc (ART). Brentwood Bay, BC. 276pp. (Intended for K-6)

Snively, G. 1998. Beach Explorations: A Curriculum for Grades 5-10. Oregon Sea Grant Program,
Corvallis, OR and Washington Sea Grant Program, Seattle, WA. 287pp.

Snively, G., 2001. Once Upon a Seashore: A Curriculum For Grades K-6. Kingfisher Press. Sooke, B.C.
304pp.

Card Sets and Games

*Snively, G. 2000. Ocean Animal Clue [Card Set]. Kingfisher Press. Sooke, B.C.
*Snively, G. 2003. Pacific Coast Information Cards. Kingfisher Press. Sooke, B.C.
World Fisheries Trust.. Up the Creek: The Salmon Survival Game. Victoria, B.C.

Laminated Field Guides

Van der Flier-Keller, Eileen. 1998. South Vancouver Island Earth Science Fun Guide. Bare Bones
Publishing. Calgary, Al. 135pp.

*Young, David S. 2004. Guide to British Columbia Intertidal Life. Victoria, BC.

Species Identification/Information Books:

Behrens DW 1991. Pacific Coast Nudibranchs. Sea Challengers. Monterey, CA. 107pp.

Cannings R, Cannings S, & deJong westman M 1999. Life in the Pacific Ocean. Greystone Books.
Vancouver, BC 118pp.

Druehl, L.. 2000. Pacific Seaweeds: A Guide to Common Seaweeds of the West Coast. Harbour
Publishing. Madeira Park, B.C. 190pp.

Ellis, D.W. & L. Swan. 1981. Teachings of the Tides: Uses of Marine Invertebrates by the Manhousat
People. Theytus Books Ltd.. Nanaimo, B.C.. 118pp.

Gotshall DW 1994. Guide to Marine Invertebrates. A Sea Challengers Publication. Monterey, CA. 105pp.

Gotshall, DW. 2001. Pacific Coast Inshore Fishes. 4™ Edition (Revised). Sea Challengers, Inc. Monterey,
CA. 117pp.

Harbo, R.M. 1988. The Edible Seashore: Pacific Shores Cookbook & Guide. Hancock House Publishers
Ltd.. Surrey, B.C. 62pp.
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Harbo RM 1997. Shells & Shellfish. Harbour Publishing. Madeira Park, BC. 270pp.

Harbo RM 1999. Tidepool & Reef Marinelife Guide to the Pacific Northwest Coast. Hancock House
Publishers LTD. Surrey, BC. 55pp.

Harbo RM 1999. Whelks to Whales. Harbour Publishing. Madeira Park, BC. 245pp.

Harbo, R.M. 2003. Pacific Reef & Shore: A Photo Guide to Northwest Marine Life. Harbour Publishing Co.
Ltd., Madeira Park, B.C. 80pp.

Jensen GC 1995. Pacific Coast Crabs And Shrimp. A Sea Challengers Publication. Monterey, CA. A Sea
Challengers Publication. Petaluma, CA. 87pp

Kozloff EN 1993. SeaShore Life Of the Northern Pacific Coast. University of the Washington Press.
Binghamton NY. 370pp.

Lamb A & Edgell P 1986. Coastal Fishes of the Pacific Northwest. Harbour Publishing. Madeira Park, BC
224pp.

Lamb, A. & B.P. Hanby. 2005. Marine Life of the Pacific Northwest: A Photographic Encyclopedia of
Invertebrates, Seaweeds and Selected Fishes. Harbour Publishing. Madeira Park, B.C. 398pp.

Lambert P 1981. The Sea Stars of British Columbia. The British Columbia Provincial Museum. Victoria, BC
153pp.

Sheldon lan 1998. Seashore of British Columbia. Lone Pine Publishing. Renton WA. 191pp.

CDs

Arntzen, Holly. 2000. Salish Sea: Holly Arntzen & The Saltwater Singers. Artist Response Team Inc
(ART). Brentwood Bay, BC. (11 songs)

Arntzen, Holly. 2001. Winds of Change: Holly Arntzen & the Sky Singers. Artist Response Team Inc
(ART). Brentwood Bay, BC. (12 songs)

Arntzen, Holly. 2002. Holly Arntzen and the Voices of Nature. Artist Response Team Inc (ART).
Brentwood Bay, BC. (11 songs)

Arntzen, Holly. 2003. La mer des salish: Holly Arntzen & Les voix de la mer. Artist Response Team Inc
(ART). Brentwood Bay, BC. (9 songs, French)

Arntzen, Holly. 2003. The Cycle of Life: Holly Arntzen & Voices of Nature. Artist Response Team Inc
(ART). Brentwood Bay, BC. (12 songs)

Arntzen, Holly. 2004. Le Cycle de la vie: Holly Arntzen & Les voix de la nature. Artist Response Team Inc
(ART). Brentwood Bay, BC. (12 songs, French)

Videos
1998. Life at the Edge of the Sea. Nature. 60min.
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Websites

Seaquaria Resource Website: www.worldfish.org/seaquaria.htm

SeaChange Marine Conservation Society: http://www.seachangelife.net/

Pacific CRYSTAL Project — UVIC / NSERC: http://www.educ.uvic.ca/pacificcrystal/main.html

Nuu-chah-nulth Tribal Council: http://nuuchahnulth.org/language/lanquage.html

Vancouver Aquarium: http://www.vanaqua.org/home/

Department of Fisheries and Oceans, links to environmental education programs:
http://www-heb.pac.dfo-mpo.gc.ca/community/education/links _e.htm#Other%20Environmental%20Education%20Web%20Sites

World Fisheries Trust: www.worldfish.org

Victoria Foundation: http://www.victoriafoundation.bc.ca/
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