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INTRODUCTION

Exploring the Sanctuary

Wildlife Sanctuaries

Our Local Wildlife, Biodiversity and Food Webs

Wildlife Anatomy & Adaptations

Learning about Estuary Tides & Marshes

Plus

Designing Your Own Sanctuary

Research Project Ideas

Arts & Crafts Projects

(http://www.reifelbirdsanctuary.com)

provides basic fact sheet and activity sheets
for teachers and elementary grade level students learning about
wildlife, habitats, adaptation and diversity. The majority of students
visiting the Sanctuary take the general 1.5 hour nature tour and have
opportunities to learn about many themes in this ideal outdoor
classroom learning environment.

This package includes a suggested procedure for conducting a basic
pre- and post- evaluation of the class and materials to support the
following topics:

Please visit our website
for more information about the Sanctuary.

Also on the website are links to sources of graphics and free digital
versions of the English or French Version of the Environment Canada’s
field guide “Discover Your Estuary”. Black and white wildlife drawings
in this Sanctuary handout are borrowed from that publication and were
drawn by artist Nola Johnston.



PRE- AND POST- ASSESSMENT

On these three pages are samples of forms which can be enlarged and used for pre
and post-assessment of student understanding.

The following forms show how student understanding of their field trip destination
could be evaluated, as an example of this technique.
(enlarge to 11 X 17 paper or even bigger for a class poster)

Have students write what they
already know about the selected topic on the forms in pencil. Students could
'brainstorm' for more ideas, or the facts could be recorded on chalkboard and any
spelling errors corrected at that time. Collect these sheets and retain them for
post-assessment. After students have carried out an activity or procedure, have
them redo the forms and add all the things they have learned in a different colour
pen or pencil.
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What do we know about the Sanctuary?

Name__________________ Date__________________

What is a Sanctuary?
Why is this area important?
How does it help wildlife?

What kinds of wildlife will we
see here?

What kinds of habitats will we
see here?

What kinds of rules do people
have to follow here?



What do we know about the Sanctuary?
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BACKGROUND RESEARCH PROJECTS

Learning Outcomes:

Activity:

1. Students will relate the growth and survival of organisms to a variety of
conditions (seasons).
2. Students will identify the organism’s role as part of an interconnected food web.
3. students will identify factors that influence length and quality of life.

Instruct students to choose and research a topic related to what they might see
on a field trip. (See sample ideas below)
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Waterfowl (especially Snow Geese).

When do they visit?
What do they eat?
Why do they like this site?
Who studies them?
Where do they travel from?
What are they? (Genus)
When is the best time to view them?

Owls:

Which species are here?
What do they eat?
Why do they like it here?
When do we see them?

Songbirds:

What kinds are here?
What kinds of nests do they build?
Why do they live here?
When should you not disturb a nest?
How many countries do they pass
through during migration?

Shorebirds:

What is a shorebird?
When do they visit?
What kinds of shorebirds can be found here?
When is the best time to see them?
What do they eat?
Who eats them?
Who studies them?
Where do they travel to and from?

Seasonal themes: The migration of
waterfowl and shorebirds, the importance
of coastal habitats to migrating birds.
seasonal changes in the marsh, nests, nest
building, courtship rituals, ducklings and
goslings, cranes, insects, reptiles, mammals.



FIELD TRIP RECORD-KEEPING

Learning Outcome:

Activity:

1. Students will demonstrate an ability to collect data, interpret results and draw
conclusions from them.

Use the following data form (enlarged to 8.5 X 11 paper)for a field trip.
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Field Trip Location:_____________ Name: ______________

Report Your Observations here.

Date
Time
Season
Weather
Tides
Wind

Observations (Name at least three things for each category)
1. Water bird
2. Mammal
3. Invertebrate
4. Raptor
5. Tree
6. Marsh Plant

Interesting
Fact:

Favourite
Observation:

Extra notes:



SANCTUARY TRAIL MAP
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PARKING

LOT



SANCTUARY CHECKLIST

Name:________________________ Date:_____________

Birds Observed:
Pied-billed Grebe _____
Double-Cr. Cormorant _____
Great Blue Heron _____
Trumpeter Swan _____
Snow Goose _____
Canada Goose _____
Wood Duck _____
Gadwall _____
American Wigeon _____
Mallard _____
Blue-winged Teal _____
Northern Shoveler _____
Northern Pintail _____
Green-winged Teal _____
Lesser Scaup _____
Bufflehead _____
Hooded Merganser _____
Common Merganser _____
Bald Eagle _____
Northern Harrier _____
Cooper’s Hawk _____
Red-Tailed Hawk _____
Peregrine Falcon _____
American Coot _____
Sandhill Crane _____
Killdeer _____
Greater Yellowlegs _____
Lesser Yellowlegs _____
Western Sandpiper _____

Dunlin _____
Long-Billed Dowitcher _____
Glaucous-winged Gull _____
Rock Dove _____
Barn Owl _____
Great Horned Owl _____
Barred Owl _____
Northern Saw-Whet Owl _____
Rufous Hummingbird _____
Belted Kingfisher _____
Northwestern Crow _____
Tree Swallow _____
Barn Swallow _____
Black-capped Chickadee _____
Marsh Wren _____
Downy Woodpecker _____
Northern Flicker _____
Golden-crowned Kinglet _____
American Robin _____
Cedar Waxwing _____
Spotted Towhee _____
Song Sparrow _____
White-crowned Sparrow _____
Golden-crowned Sparrow _____
Dark-eyed Junco _____
Red-winged Blackbird _____
House Finch _____
American Goldfinch _____
House Sparrow _____
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HOW MANY WORDS CAN YOU MAKE?

The Sanctuary’s formal name is the George C. Reifel Migratory Bird
Sanctuary. See how many words can you make from these letters.

R E I F E L S A N C T U A R Y

3 letters 4 letters 5 letters 6 letters 7 letters 8 letters

Ray rain train strain trainer strainer

The record is held at 215 words.
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ESTUARY HABITATS & TERMS

An is the place where the river meets the sea. Locally, the Strait of Georgia
is the ocean, and over the centuries, the Fraser River has deposited sediments to
form a flat fertile and thousands of hectares of The delta
consists of several (ie Richmond is “Lulu Island”) dissected by several
branches or of the river. The South Arm is the largest branch of the river.
There is also a North Arm (by Iona Island), a Middle Arm (between Richmond and
the Vancouver International Airport) and Canoe Pass (between Delta and Westham
Island),

Each of these river channels flow into the sea, and the mixing of and
makes water. The degree of salt content ( ) in the water is

constant in the ocean, but variable in estuaries depending on the amount of fresh
water from rivers. Salinity at the mouth of the South Arm is low (fresh) because of
the abundant river discharge, but in Boundary Bay (far from the river) the salinity is
high.

All natural in the estuary are affected by the ocean’s . Ocean
tides in this area are mixed diurnal, which means there are two cycles each day, but
each is slightly different and the timing of peaks and lows varies a little from day to
day. The salinity and degree of tidal flooding generally dictates what kinds of marsh

will be present. Some plants such as cattail can not tolerate salt
and are restricted to areas with mainly freshwater or reduced tidal flooding. Other
plants such as Saltgrass are found in marine bays. Plants such as Eelgrass can grow
submerged most of the tide cycle, but other plants such as grasses can only tolerate
flooding for a limited time and only grow in the high tide zones which receive short-
term flooding. These plant communities all provide different habitats for wildlife.

estuary

delta intertidal marshes.

islands

arms

freshwater

saltwater brackish salinity

waterways tidal cycle

plant communities

Please visit our website
for links to sites for downloading parts or the complete 120-page
versions of , a 1992 publication by Environment
Canada. This teacher’s guide to the Fraser River estuary is available in
English and French.

http://www.reifelbirdsanctuary.com

Discover Your Estuary



HABITAT WORDSEARCH

h d o r h h y p v f y f f b j
g i h f s s y g l j g j p i f
u q u r q f r o o n e f k o m

s w a m p w s m d t i c h v s
s t a l a e d i t k l a e e y
l i a t t a c k c d b a e r s
i i l a n b l a o i y r s s o
n e p z o v r o t k z i t i c
d g t g i b r a w e t v u t e
s a l i n i t y c l e e a y m
m e y m i g r a t e a r r z j
l a d i t r e t n i w n y g c
b u v s z o c e a n x f d s d

o p a w b w o a y l z k h d e
l m c s x d j l m n o s i i t

Can you find all these words hidden in the wordsearch?.

biodiversity bog brackish cattail dike ecology
ecosystem estuary fen floodplain habitat lowland

marsh salinity saltmarsh slough swamp tide tidal
bay river ocean intertidal
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WORDSEARCH ANSWERS

h d o r h h y p v f y f f b j
g i h f s s y g l j g j p i f
u q u r q f r o o n e f k o m

s w a m p w s m d t i c h v s
s t a l a e d i t k l a e e y
l i a t t a c k c d b a e r s
i i l a n b l a o i y r s s o
n e p z o v r o t k z i t i c
d g t g i b r a w e t v u t e
s a l i n i t y c l e e a y m
m e y m i g r a t e a r r z j
l a d i t r e t n i w n y g c
b u v s z o c e a n x f d s d

o p a w b w o a y l z k h d e
l m c s x d j l m n o s i i t
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TIDE CYCLE BINGO

Ocean tides in this area are “mixed diurnal” which means there are two high tides
per day, but each day the time and height is slightly different. At the time of your
visit, depending on the tide level, marshes outside the dykes will be exposed (low
tide), flooded over (high tide) or somewhere in between. Before your visit, you can
get an idea of what tide level it will be from a tide chart(see below).
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In this sample, the height of the tide is shown
as measured in feet, and the time is in military
time (0800 hrs = 8 a.m, 1300 hrs = 1
pm.).Larger charts have levels in metric and
imperial measures. Note how the peaks of
high tide change from day to day, and how the
two high tides a day are usually not of the
same height.

Math-related Ideas:
1. Obtain a tide chart. (At boat and marine
supply stores, a small pocket-sized chart is
only a few dollars).

2. Students
can practice reading these.

* across horizontally to tell what time the
tide would reach 10 ft.

**vertically to see what level it would be at
noon.

3. Use charts for a fun competition to see who
in the class has the highest tide level at noon
on their birthday.

See sample day chart to the left.
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SPECIAL WILDLIFE TERMS

raptors- birds of prey (hawks, eagles, owls, vultures)
passerines- songbirds or perching birds
shorebirds- sandpipers, plovers and other shoreline wading birds
waterfowl- ducks, geese and swans
wading birds- herons, cranes, coots, egrets, rails
seabirds- murrelets, puffins, gulls etc (which nest on marine coastlines)
migration- annual movements of animals between places with the seasons
Pacific flyway- general migration route used by birds moving along Pacific coast
biologist- a person who studies living things
taxidermist- a person who preserves skins, fur and feathers of dead animals
research- an organized study of something
altricial needing feeding and parental nest care until fledged
precocial- able to see, walk and feed within a short period from birth
fledged- able to fly; finally developing the feathers and muscles to fly
migratory- tending to make annual migrations
resident- tending to remain in one place all year
wild- living free and undomesticated in a natural environment
domestic- tame, raised in captivity
colonial- tending to nest closely in proximity to others of the same kind
solitary- tending to be found in small groups or alone
territorial- defensive or possessive about a space, other animal or thing
cavity-nester- a bird which nests in cavities in trees (or boxes)
terrestrial- living mainly in upland (not-wetland) environments
aquatic- living in and around water
nocturnal- active at night
diurnal- active during the day(animal); occuring throughout a day (tides)
herbivorous- eats plants
carnivorous- eats other animals
omnivorous- eating many kinds of food (both plant and animal)
insectivorous- eating only insects
predator- animal that hunts and eats other animals in order to survive.
prey- animals which is hunted by another animal
diving ducks- ducks which can dive and feed completely underwater
dabbling ducks- ducks which surface feed, or tip to reach food underwater



MY FAVOURITE WILDLIFE SPECIES

Learning Outcomes:

Activity:

1. Students will be able to describe the growth and changes in the development of
organisms.
2. Students will relate the structure and behavior of local organisms to their
survival in the local environment

Instruct students to choose a local wildlife species to study, and provide the
following outline to follow:

RESEARCHING A WILDLIFE SPECIES
Instructions

Does it remain in one place all year or does it migrate?

Your project will be evaluated on:

Description ……………………………………………
Family life ……………………………………………
Food ……………………………………………
Shelter ……………………………………………
Protection / enemies…………………………………………...
Interesting facts ……………………………………………
Presentation ……………………………………………

Total mark ……………………………………………

Choose a wildlife species.
Draw or find a picture of your creature.
Describe your creature (shape, colour, movement, sound,)
Describe what your creature eats? (How does it find food?)
Describe where your creature lives.
How does your creature protect its self?
Did you discover something interesting about your creature?
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The Hinterland Who’s Who wildlife vignettes were seen on Canadian television
from the 1960’s onwards. They were created to interest the public in wildlife
conservation. They are the longest-running series of 60-second educational
vignettes in Canada today, and their haunting flute melody is one of the most widely
identified musical themes on Canadian television. Related printed fact sheets
describe the appearance, life history, and habits of different Canadian wildlife
species and wildlife-related topics such as bird feeding or endangered species.
These fact sheets have been popular research tools for students of all ages and
are available electronically from the Environment Canada website

Sample files on the website of 2002 include:
http://www.cws-scf.ec.gc.ca/hww-fap/eng_ind.html.

American Goldfinch
American Robin
Atlantic Puffin
Bald Eagle
Black Duck
Black-capped Chickadee
Blue Jay
Bufflehead
Canada Goose
Canvasback
Cassin's Auklet
Common Eider
Downy Woodpecker
Evening Grosbeak
Gray Jay
Great Blue Heron
Great Horned Owl
Greater Snow Goose
Harlequin Duck
Hawks
Herring Gull
Killdeer
Lesser Snow Goose
Loggerhead Shrike
Loons
Mallard
Marbled Murrelet
Mountain Bluebird
Murres
Northern Gannet

Osprey
Peregrine Falcon
Piping Plover
Ptarmigans
Purple Martin
Red-breasted Nuthatch
Redhead
Ring-billed Gull
Roseate Tern
Ruby-throated Hummingbird
Ruffed Grouse
Seabirds
Semipalmated Sandpiper
Shorebirds
Snowy Owl
Trumpeter Swan
Tundra Swan
Whooping Crane
Wood Duck

Arctic fox
Bats
Beaver
Black bear
Canada lynx
Caribou
Chipmunks
Cougar
Coyote
Eastern grey squirrel
Grizzly
Lemmings
Marten
Moose
Mountain sheep
Muskox
Muskrat
North American bison
North American elk
Polar bear
Porcupine
Raccoon
Red fox

Snowshoe hare
Striped skunk
Swift fox
White-tailed deer
Wolf
Wolverine
Woodchuck

Benefits of wildlife
Biodiversity
Bird banding in Canada
Bird feeding
Endangered species in Canada
Estuaries: habitat for wildlife
Lead poisoning of water birds
National Wildlife Areas and Migratory Bird Sanctuaries
Nest boxes for birds
Oil pollution and birds
Pesticides and wild birds
Wetlands
What you can do for wildlife

HINTERLAND WHO’S WHO WEBSITE
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A LOOK AT MICROHABITATS

Learning Outcomes:

Activity:

1. Students will demonstrate the ability to identify habitats in the local
environment.
2. Students will collect data and observations and use these results to draw
reasonable conclusions about various habitats.

This page shows two forms which can be enlarged to 8.5 X 11 and used by students
to collect data during a field trip. The “field trip” can occur right in your school
yard. If you plan to do any of these activities at the Sanctuary. you must first
discuss this with the staff and ensure students do not trample sensitive areas.

FIELD TRIP MICROHABITATS
Name……………………………….. Date……………………

Several microhabitats can exist in just a small area you see during
your field trip. Use words such as under , on, beneath, over, in and
beside to describe at least 5 specific microhabitats that you are
able to identify at the location assigned to you.

Microhabitat 1 …………………………………………………………………………………………..

……………………………………………………………………………………………………………………….

Microhabitat 2 ………………………………………………………………………………………..

……………………………………………………………………………………………………………………….

Microhabitat 3…………………………………………………………………………………………..

……………………………………………………………………………………………………………………….

Microhabitat 4 ………………………………………………………………………………………….

……………………………………………………………………………………………………………………….

Microhabitat 5 ………………………………………………………………………………………….

……………………………………………………………………………………………………………………….

WILDLIFE MICROHABITATS
Name___________ Date_____

A micro-habitat is a small area where a creature lives. It could be a
pile of leaves, a rotting log, a tree, a pond, a thicket of blackberry
bushes. You will need a magnifying glass and this data Recording
sheet to list all your findings.

Describe the micro-habitat.

What creatures do you see?

What else could live here?

Why would a creature live here?

What signs of human interference
can you see?

Adapted from “Discover Your Estuary”, Environment Canada.
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Bush, shrub or
brambles

Conifer or
evergreen trees

Grassy areas
or meadows

Open water,
stream or pond

Paths or trails

Marsh

KEY

DESIGN YOUR OWN SANCTUARY

Learning Outcomes:

Activity:

1. Students will be able to relate the survival and growth of organisms to elements
identified in the environment.

Provide each student with an 11 X 17 piece of paper and instruct them to draw a
map of a Sanctuary to their liking and attach a key and a species list. The key
below could be used for these maps, but students could also create their own
symbols.

Reviewing the general needs of
different wildlife species before
hand will prove helpful. Students
can opt to make a special sanctuary
just to support one main species, or
they can try address many wildlife
needs.



My sanctuary will be called
____________________
and will provide homes for :
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________

KEY

INSTRUCTIONS TO STUDENTS
All creatures need and their so they can
survive. Use a separate piece of paper to design your own sanctuary in the
form of a map or perhaps a “birds-eye view” from the air. Attach this
sheet to your finished work. You can make symbols to represent
different things within your sanctuary. Name all the creatures that will
live there.

food, water, shelter own space

The George C. Reifel Migratory Bird Sanctuary Teacher’s Guide- Exploring the Sanctuary

Name_______________________ Date__________________



CLASS MURAL PROJECT

This project requires students to enlarge and reproduce a small section of a
picture, postcard, magazine page, poster or themed gift-wrap. The picture should
be marked off in squares, so each student can receive one square. Before handing
out these squares, give each an identifying number and directional arrow. This will
help in the reassembly of the enlarged mural.

This project works well if the students reproduce the enlargement keeping as
close to the original colours as possible. Also, students may wish to experiment
with mixed media, monochromatic depictions, pencil or charcoal, collage ……the
variations are only limited by skill level or imagination.

Give each student one small square of the original picture, and a larger rectangle in
which to reproduce the enlargement. Mark the original with a grid, using pencil and
ruler. Reassemble finished blocks using directional arrows and numbers. Students
can calculate the finished area of the mural.

The George C. Reifel Migratory Bird Sanctuary Teacher’s Guide- Exploring the Sanctuary

23

Give each student part of the picture and let them make their own version of that portion of the image.

Enlarged to



BIODIVERSITY WORD SCRAMBLE

HELP! Can you unscramble these wildlife names to discover the biodiversity (number of
different types of living forms) in the Sanctuary? These are just the animals. Use a
separate piece of paper and check them off the list when you have figured out the name.

REAGT HEORDN WOL
RABN WLO
HRSOT-READE WOL
WSA-HWTE LOW
DER-TAELID HKWA
DBLA LEEAG
REPCOO’S KAHW
NEERREPGLI LAFCON
THRERNON HARREIR
CORK VEDO
TOTPESO TOEWEH
HCCEAKEID
OWNDY OOKCEPRWED
ILFRCEK
NOGS WOSPARR
RUSUOF RIMMUBHDGIN
HUESO HICNF
DRE-EBSAETDR NHTAHCUT
ROWBN REPCEER
DER-GENDIW BDKILCABR
RTEE LAOSLWW
NRBA LOLWASW
TIVOLE-NERGE LOLSWWA
HMARS WENR
YELOWL-PEDURM RELBARW
AEGTR LEBU NERHO
NASHILL CANRE
LEDBET GKHEISIRNF
RENNRTOHTESW WOCR
LAUGOCSU-WGIEND LULG
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PRAC
REETH-SDPIEN SIECBKTCAKL
SUINCLP
LDMALRA
REHTONRN PILTAIN
NAMCAERI GWIONE
NERNOTRH HOVLERES
RESSLE SUCPA
BLHUAFEFDE
DODHEO SNREMREAG
NOWS OGSOE
CAANAD SOGEO
REMRETTUP SAWN
RERIV TRETO
VEAREB
SURKAMT
LEOV
CORCOAN
KNMI
OTECYO
RUHROAB SALE
GULDOAS RIQRELSU
NORCAROMT
NECRAMIA COTO
DNUINL
SERTENW PASDINRPE
HEWDICROT
WYGLOLELSE
LEHRAPPOA
DLREKLIE



ANSWERS

Great Horned Owl
Barn Owl
Short-eared Owl
Saw-Whet Owl
Red-tailed Hawk
Bald eagle
Cooper’s Hawk
Peregrine Falcon
Northern Harrier
Rock Dove
Spotted Towhee
Chickadee
Downy Woodpecker
Flicker
Song Sparrow
Rufous Hummingbird
House Finch
Red-breasted Nuthatch
Brown Creeper
Red-winged Blackbird
Tree Swallow
Barn Swallow
Violet-green Swallow
Marsh Wren
Yellow-rumped Warbler
Great Blue Heron
Sandhill Crane
Belted Kingfisher
Northwestern Crow
Glaucous-winged Gull
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Carp
Three-spined Stickleback
Sculpin
Mallard
Northern Pintail
American Wigeon
Northern Shoveler
Lesser Scaup
Bufflehead
Hooded Merganser
Snow Goose
Canada Goose
Trumpeter Swan
River Otter
Beaver
Muskrat
Vole
Raccoon
Mink
Coyote
Harbour Seal
Douglas Squirrel
Cormorant
American Coot
Dunlin
Western Sandpiper
Dowitcher
Yellowlegs
Phalarope
Killdeer



LOCAL FOOD WEBS

Learning Outcome(s):

Materials:

Word list:

Activity:

1. Students will relate the life processes of an organism to its use of nutrients and
water.
2. Students will be able to describe organisms in terms of their roles as part of
interconnected food webs.
3. Students will describe ways in which species interact with each other.

Large ball of yarn, plant and animal name tags (see word list).

Sun, seeds, soil, duck, water, snail, air, raccoon, grass, marsh plants, skunk, algae,
beaver, detritus, snow goose , bacteria, owl, plants, snake, cattails, frog, pondweed,
human, crayfish, crab, earthworm, coyote, insect, squirrel, pine cones, rabbit,
muskrat, otter, heron, grasshopper, hawk, fish,

Students sit in circle holding their plant or animal name tag. Sun holds the ball of
yarn. Practice a few simple food chains, For example, “"Who needs the
sun?">"Marsh plants need the sun.">(Pass the ball of yarn from the sun to the plant,
making the first link in the ecosystem web.) “What else do Marsh Plants need?" >
“Water” or "Who eats marsh plants?" > "Snow geese." "Who eats snow geese?" >
"Coyotes." > Continue with the ball of yarn continuing to find relationships. If you
feel you are the end of a series of connections, pass the yarn back to the sun and
start a different ecosystem web,"Who eats plants?" > "Squirrels." > "Who eats
squirrels?." "Hawks and owls eat squirrels.”

As the game progresses, explain relationships, connections and interdependence.
When the entire class is connected by yarn, remove one component. For example,
water - a marsh is drained. The student holding the water card shakes his yarn, all
students who feel the shake then shake their yarn too. This will show the far-
reaching affects of disruption in the ecosystem.
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ANATOMY AND ADAPTATIONS

Learning Outcomes:

Activities:

1. Students will relate the structure and behavior of local organisms to their
survival in local environments.
2. Students will develop greater understanding of an organisms structure and
behavior and habitat which enables them to survive.

1. Many wetland creatures survive because they have been able to adapt to their
environment. Students will brainstorm the most noticeable anatomical
characteristics of two different animals, research how they live and create a table
of characteristics. Through comparisons, identify how each of these animals is
adapted to their own particular way of life. A good start is to use two very
different animals ( perhaps a muskrat and a duck) which live in nearly identical
habitats but use them in different ways. Students need to identify how each
animal moves, how they keep warm, what they eat and how they find their food to
key in on the adaptations shown.

2. A more challenging level of investigation involves the comparison of two more
similar types of organisms (for example, two types of aquatic invertebrates, or a
coot and a mallard) and requires a more detailed look at structural differences and
what they might mean to the survival of the animals in question.

3. Make up the clue cards of the SANCTUARY CLUE GAME which tests the
student’s knowledge of adaptations and habitat requirements of common local
wildlife species. Break the class into two teams to challenge one another to guess
the answers.
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Possible extension activity: Get each student to make their own cards
by researching a wildlife species, identify a special adaptation, food
habits, habitat requirements and one other clue.



CREATE A WETLAND BIRD

Here are two ways to create birds with imaginative plumage or magnificent
features.

1. Using bird books or field guides, draw a bird onto a large sheet of white paper
(11x17). Cut the bird out, then cut it into separate shape parts (the tail, wings,
head, neck and body, for example). Using these shapes as templates cut out the
shapes from colour pages in magazines. The students can experiment with colour,
pattern or texture. Glue the pieces back together creating a species of bird with
stunning plumage.

2. Again, using bird books and field guides for inspiration, make a list of birds
whose 'parts' you will incorporate into a unique creation.

For example:
Head Northern Royal Flycatcher
Beak Toucan
Neck Great Blue Heron
Body Lady Amherst Pheasant
Wings Flamingo
Tail Peacock
Feet Blue Footed Booby
Eye Oystercatcher

Draw and colour the bird. Decide on a name for this magnificent bird.
The students could create a Mythical bird, or a bird using only parts from locally
found species.

Extended activities could include a description of this bird's song, what kind of
nest it builds, the food it eats and any special features or qualities it possesses.
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A MUSEUM SCAVENGER HUNT

Can you name some birds with these different kinds of feet?

Can you find birds with these different kinds of beaks?

Riddle # 1:

Webbed feet__________________________________________
Feet with talons _______________________________________
Feet with lobed toes ____________________________________
Feet with three toes forward and one toe behind_______________
Feet with two toes forward and two toes behind________________

A thick sturdy bill to crack open seeds________________________
A long slender bill for probing in the mud______________________
A hooked bill for tearing apart food ________________________
A long pointed bill for stabbing food ________________________
A sturdy pointed bill for making holes in trees ________________

Can you guess which bird this is from the clue?
Here’s an old poem!
Consider the bird the _ _ _ _ _ _ _ ,
whose bill holds more than its belly can.

a perching foot feet with sharp talons
3 toes forward, 1 back

lobed toes
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A special thanks to teacher Janice McDonald for
sharing her Museum worksheet ideas with us.

Riddle # 2:

Which bird has a
coin on it and is
on a coin itself?

_ _ _ _
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Name 5 characteristics of birds which humans do not have.
1. ___________________________________________________
2. ___________________________________________________
3.____________________________________________________
4.____________________________________________________
5.____________________________________________________

List your favourite birds.
1._________________________
2._________________________
3._________________________
4._________________________
5._________________________

What else is in the room?
_____________________________________________________
_____________________________________________________
_____________________________________________________
_____________________________________________________
_____________________________________________________

Draw one of the Museum skulls or your favourite bird here.

Another riddle to solve:

S _ _ _ _ _ _ ‘ _ _ _ Y

Do you know which bird is
considered the provincial bird
for British Columbia?



BIRDS OF A FEATHER

Close-up view of a feather
(as adapted from by Keith McKnight, in
Ducks Unlimited Nov/Dec 2000 Issue, page 30)

Understanding Waterfowl,

Did you know...
It is critical that young birds get lots of protein so that their
feathers develop properly to keep them warm and allow them to fly.

Throughout their life cycle, birds are constantly growing new feathers.

Hummingbirds have 1000
feathers, whereas
Trumpeter Swans have
more than 25,000.

Feathers are shed or
“moulted” regularly
because they wear out.

Birds comb or “preen”
feathers with their beaks
and feet to re-arrange
and oil them after flying
or swimming.

Each feather consists of
lots of threadlike
branches which lock
together with tiny hooks
to help keep the feather
shape.
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ALL SORTS OF DIFFERENT NESTS

DID YOU KNOW......?

* Killdeers make no nest at all, just a scrape in the ground.
* Loons lay their eggs on flattened vegetation right at the shoreline.
* Mallards choose a dry site away from the marsh, flatten the plants

into a shallow basin and pull grass and plant material into it.
* Coots and grebes make a floating “raft” in the middle of the marsh

by piling up aquatic plants until there is an “island” above water.
* The ancient murrelet (a small seabird)nests underground in

burrows in the mossy forest floor of coastal islands.
* Herons and eagles make large stick platform nests in trees. The

offering of sticks to their mates is often part of their courtship.
* Finches and sparrows make grassy basket-shaped nests lined with

soft material. Robins make similar baskets but line them with mud.
* Barn swallows make a shallow bowl-shaped nest entirely of globules

of mud and usually build this on the side of buildings.
* Marsh wrens make more closed in nests of marsh plants, and

orioles and bushtits manufacture elaborate woven hanging nests
which dangle from the tree branches.

* Woodpeckers hollow out holes in trees for nest sites, but there
are many other birds which also modify existing holes, and they
are all called cavity nesters.

* Wood ducks, chickadees, tree swallows, wrens, house sparrows,
and barn owls all use tree cavities in the Sanctuary.

* Kingfishers dig nest holes in the soft claybanks overlooking rivers.
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THE SHAPE OF FLIGHT

Based on their wing shapes, which
of these hawks hunts by
a) gliding low over the marsh?
b) high speed chases?
c) soaring high on the winds?

Bird wings have some bones in common
with humans, but the bones of the “hand”
in a bird are fused together.

Terms used to described different
feather regions of a duck’s wingFrom Marshworld.

Copyright Ducks Unlimited Canada.



SANCTUARY CLUE GAME
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I am very small.
I use leg-like appendages to move
through my habitat.
I eat very small bits of plants.
I live in the water.

Answer: Plankton

I am a waterbird, but not a duck.
I use my odd-shaped feet to wade in
the mud and swim.
I eat plants.
I am a “crazy old _ _ _ _”.

Answer: American Coot

I am very small and grey and flat.
I use my two wiggly antennae to
keep a watch for dangerous things.
I eat decomposing wood material
I have many many legs.

Answer: Woodbug or Woodlouse

I am one of the giants of the
Sanctuary.
My seeds are hidden inside cones.
My “leaves” are needles and my
branches are like fuzzy brushes.
I am named after a person.

Answer: Douglas Fir

I am a wetland animal that hunts.
I use my sharp incisors (teeth) to
bite and kill other animals.
Other animals have wanted to wear
my coat.
I belong to the weasel family.

Answer: Mink

I am tall and the colour of blue jeans.
I like to nest with others of my own
kind in large colonies.
I use my long sharp beak to stab and
eat fish, frogs, snakes, rodents and
amphibians.

Answer: Great Blue Heron

I am one of the fastest bird species.
I use my sharp curved beak to tear
apart and eat animals I have hunted.
I have airplanes named after me.
I nest on cliffs and other high out-
of-the-way places.

Answer: Peregrine Falcon

I am found in sloughs with sluggish
calm water.
I blend in with the mud.
I have a wide mouth and feed on fine
materials in the bottom mud.

Answer: Sculpin

Use these clues to challenge students to research different wildlife and plants.
The class can play in teams against one another.



I am found on Canadian money.
I use my tail to make a big noise.
I build a home of sticks.
My teeth keep growing all my life .
You could say that I am an “eager

_ _ _ _ _ _”.

Answer: Beaver

I am very small and bright green.
I use my chlorophyll to convert
energy from the sun.
I float on the water surface and
dangle my roots into the water.
I am named after things that eat me.

Answer : Duckweed

I am as tall as an adult person.
I have been used to build shelters,
mats and baskets and bird nests.
My “seeds” look like a brown hotdog.
My sturdy stems are” pithy” and have
airpockets to help me stand upright.

Answer : Catta i l

I make up most of the “grass-like”
meadows in the intertidal marshes.
My “seeds” are found on my catkins.
Each winter, my leaves break down
and provide detritus to the estuary.
I send up fresh growth each spring.

Answer : Sedge

I nest near walruses and polar bears.
I am white with black wingtips.
I migrate to the Sanctuary each fall.
I use my bill for grazing greenery and
digging for potatoes and roots.

Answer : Snow Goose

I get my name from my call.
I nest in marshes in Alaksa.
I used to be on the endangered
species list, and am protected still.
I am big and white and have a
wingspan of over 2 meters.

Answer : Trumpeter Swan

My nick-name is “Greenhead”.
My bright orange feet are webbed.
My mate has camouflage colouring, and
nests in dense grass cover away from
the crowds.
In summer, I moult most of my finery.

Answer : Ma le ma l l ard

I am the first pink flower in spring.
I provide lots of low shelter and nest
sites for small birds.
Hummingbirds feed on my nectar.
My berries are named after a type of
fish (but don’t taste like them).

Answer : Sa lmonberry

I eat mainly small birds and rodents.
I can be identified by my white rump.
I nest on the ground in tall grass.
My long wings and long tail make me a
T-shaped “kite” which can glide
without flapping low over marshes.

Answer : Northern Harr ier

I nest in a woodpecker hole but will
use a nest box if it is big enough.
I have beautiful irridescent feathers.
I make a shreaking whistle.
My webbed feet with toenails allow me
to perch in trees.

Answer : Wood Duck
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I have a chocolate brown head, white
breast and long pointed tail.
I eat mainly invertebrates and seeds.
I get my name from my tail.
I am a dabbling kind of duck.

Answer: Northern Pintail
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My short sturdy duck bill allows me to
clip and eat grasses.
I feed in very large flocks throughout
the delta each winter.
I don’t quack, but make a squeaky call.
My old nick-name was “baldpate”.

Answer: American Wigeon

My plumage is similar to that of a
mallard.
I feed with my head down in the
water to catch plankton.
My bill is overly large for a duck, and
is the reason for my name.

Answer: Northern Shoveler

I am one of the smallest ducks.
I get my name from a patch on my
wing.
Most of the time, I like to seive
through shallow puddles and mud for
seeds and small animals.

Answer: Green-Winged Teal

I am black and white and can dive
underwater with a quick flip of my tail.
I nest in woodpecker holes or boxes.
My head looks a bit big for my body.
I eat small fish, and invertebrates.
My mate is grey and white.

Answer: Bufflehead

Some mistake me for a loon.
I have a dark green head with a long
red bill just right for catching fish.
My red webbed feet help me dive and
swim deep underwater.
I can be found along rivers.

Answer: Common Merganser

I am black and white and grey, and my
brown mate has a white face patch.
I am a type of diving duck.
In winter, I often “raft” together
with hundreds of my own kind in the
estuary.

Answer: Lesser (or Greater) Scaup

I have a snake-like long neck.
All four of my toes are webbed.
I have a long hooked bill to catch fish.
I build my stick and seaweed nest in
nesting colonies on rocky islands.
I can raise small crests on my head.

Answer:Double-crested Cormorant

I can sink slowly underwater like a
submarine, and I eat fish..
My call is a loud “kyow-kyow-kyow”.
I build a floating raft-like nest on
aquatic vegetation and debris.
I have a small chicken-like bill.

Answer: Pied-billed Grebe

I make a sound like a hand pump being
primed at a well.
When I stand upright and motionless
in the marsh, I am perfectly
camouflaged by my grassy stripes.
I have a heron-like body shape.

Answer: American Bittern
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I have strong feet and legs and can
hop, fly and perch easily.
I use my sturdy black bill as a tool to
investigate many things.
I make my stick nest in a tree.
I caw.

Answer: Northwestern Crow

I get my name from my head-stripe.
I am a common songbird in the low
bushes of the Sanctuary.
I nest low to the ground in sheltered
sites such as brushpiles and thickets.

Answer: White-crowned Sparrow

I have a large yellow hooked bill.
My large yellow feet have big talons.
I raise my young in a large stick nest.
The snow geese fly when I am near.
I have a white head and tail.
I am on American money.

Answer: Bald Eagle

Answer: Marsh Wren

Answer: American Robin

Answer: Canada Goose

Answer: Sandhill Crane

Answer: Cedar Waxwing Answer: Common Bushtit

Answer: Violet-green Swallow

My latin name means “cave dweller”.
I use my curved bill to find insects.
I need dense marsh vegetation from
which to construct and hide my nest.
I am small, but make a loud scolding
noise.

I am well known for my cheery wake-
up calls all across North America.
I build a sturdy bowl-like nest
reinforced with mud and grass.
I use my bill to dig for worms in the
lawn and eat seeds and berries.

I mate for life.
I am recognized by my black head and
neck and white “chinstrap”.
My duck-like bill can grab and rip
grass, and I am often seen in parks.
I honk.

I need a protected inaccessible nest
site, and often nest in a peat bogs.
My young are orange and can leave
the nest shortly after hatching.
I feed on rodents, snails, grubs
seeds, and amphibians.

I use my wide bill to eat berries.
My name refers to a tree I sit on and
my colourful waxy markings.
I often pass through the Sanctuary
in large feeding flocks during
migration.

I am a small relative of a chickadee.
My hang my sock-like nest from a tree.
My tail makes up over half of my
length and helps me balance on twigs.
I often feed in flocks, eat mainly
insects, and winter south to Mexico.

I have patches of beautiful irridescent
violet and green feathers.
I use my long pointed wings and short
wide mouth to catch insects in flight.
I nest in a tree cavity, and seek out
hundreds of soft feathers to line it.



The George C. Reifel Migratory Bird Sanctuary Teacher’s Guide- Exploring the Sanctuary

Answer: Barn Swallow Answer: Yellow-rumped Warbler

Answer: Hooded Merganser Answer: Muskrat

Answer: Steller’s Sea Lion Answer: River Otter

Answer: Pine Siskin

Answer: Blackberry

Answer: Harbour Seal

Answer: Spotted Towhee

I have a forked tail which identifies
me from others of my kind.
I use my broad flat bill to carry mud
to build my nest.
I eat insects, and migrate south for
the winter following my food supply.

I spend my winters from Vancouver
southwards.
My call is a weak series of warbles.
I get my name from my rump patch.
I nest in coniferous forests.

My call can sound like that of a cat.
I am a member of the sparrow family.
I scratch my big feet in leaf litter for
seeds and invertebrates.
I feed mainly on the ground.
I am red and black with white spots.

When people get too close, I scratch.
I am an introduced plant but abundant
all over the Fraser Valley.
I provide protected nest sites for
many birds.
I produce luscious black berries.

I feed in big flocks, often along with
American Goldfinches.
I feed on seeds from trees and flowers.
I have camouflage striping and touches
of yellow in my plumage.

I use my long red toothed bill to fish..
I nest in tree cavities, or like wood
ducks, in nest boxes.
I can raise a crest of feathers on my
head to make me look larger.
I favour quiet sloughs in winter.

I use my front teeth to cut plants.
I build a small mound of materials out
in the marsh called a “push-up”.
I get part of my name from the shape
of my tail.
I build my home underground.

I am named after a ship’s doctor.
I follow my favourite food to the
mouth of the Fraser River each year.
I use my flippers to “walk” on land.
I can weigh up to 2500 pounds.

I am a member of the weasel family.
I have webbed feet which I use along
with my long tail to help me swim.
I eat mainly fish.
I find a hollow spot or cavity along a
river bank to make my home or den.

I am a mammal called a Pinniped.
My body is fat and sausage-shaped.
I use my short front flippers and tail
to swim with.
I eat mainly fish.
I give birth to my pup in the water.



The George C. Reifel Migratory Bird Sanctuary Teacher’s Guide- Exploring the Sanctuary

Answer: Red Alder

Answer: Snowberry

Answer: Black Cottonwood

Answer: Willow

Answer: Western Red Cedar

Answer: Belted Kingfisher

Answer: Common Flicker

Answer: Red-Tailed Hawk

I am one of the Sanctuary’s giants.
My needles are more like flattened
inter-connected scales.
My long stringy bark has been used
to make fabric for clothing.
I am B.C..’s official tree.

Each spring I delight people with my
catkins and soft fuzzy “flowers”.
I love to grow at the water’s edge.
My bark has medicinal chemicals used
to treat headaches and rheumatism.

I can grow up to 24 m tall.
Edges of my oval leaves are toothed.
My flowers consist of catkins and what
looks like a miniature “pine cone”.
I like lots of light.
I am often supporting large nests.

I like water and grow along rivers.
I can reach 50 m in height.
I produce sticky buds each spring
and my seeds are covered in cotton.
I am used to make paper.
My bark gets deep vertical furrows.

I am named for my ball-like berry.
I grow along the Sanctuary dykes.
My low bushes are not very showy
until the white berries appear.
In some parts of the country I am
planted as nest cover for ducks.

The shafts of some of my feathers
are bright orange.
My special feet allow me to brace
myself against tree trunks.
I nest in holes, and use my strong
pointed bill to make my own hole.

I often nest in a hole in a river bank
overlooking the water.
I have a loud rattling call.
I use my long pointed bill to stab fish.
My name comes from my belly
markings and my diet.

I have broad wings and a broad tail.
My call high in the sky sounds like
“Kiiiiiillll”.
I make a stick nest like an eagle.
My name comes from the reddish or
auburn colour of my tail.

Answer: Saw-whet Owl

I like to hunt at night.
I spend my summers in the forest.
I have sharp talons to catch my prey.
I get my name from my raspy call.
Some people think I am a “baby” owl.

Answer: Cooper’s Hawk

I am a bird of the forest.
I can chase birds quickly with my
short rounded wings and long tail.
My nest is made of sticks.
I am an accipiter named after a man..
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Answer: Brown Creeper

Answer: Short-eared Owl

Answer: Red-Breasted Nuthatch

Answer: American Goldfinch

Answer: Black-capped Chickadee

Answer: Western Sandpiper

Answer: Dunlin

Answer: DowitcherAnswer: Killdeer

Answer: Yellowlegs

I nest in the north and migrate
through the Fraser delta.
I can gently pick out small prey items
deep in the mud with my bill.
I have long yellow legs for wading.
My call goes “chew-chew-chew”.

I nest in cavities and small cracks in
the bark of big trees.
I blend in when hunting for food
under the bark with my slender bill.
My call is a very high pitched wheezy
note or two.

I am usually heard before I am seen.
I My back is the colour of blue jeans.
I call “ner-ner-ner”.
I spend the day hunting insects along
tree trunks, bracing myself against
the tree with my very short tail.

I am a beuatiful glossy yellow, black
and white.
I like to eat thistle seeds with my
thick pointed bill.
I often spend the winter in flocks.
I am often seen at bird-feeders.

I have dark stripes and on my chest.
My pointed eggs look like rocks on
the ground.
If predators are near, I try distract
them by acting wounded.
My name sounds like my call.

I nest in Alaksa.
I am only found along the Pacific
coast of North America.
I can appear quite rusty-coloured
compared to other similar species.
I am a _ _ _ _ _ _ _ Sandpiper.

I nest in the arctic.
In winter I join small flocks of my
own kind in quiet ponds and sloughs.
I probe straight down into the mud
as if “stitching”.
My back has a white rump patch.

I nest in the arctic.
In winter I join flocks of thousands of
my own kind in estuaries.
I dig in mud and sand for small shrimp
and other intertidal life
My back is “dun” coloured.

I am a small and black bird.
I nest in cavities in trees.
I am acrobatic and often hang under
branches looking for insects and
seeds.
My call is my name.

I start hunting at dusk, and am often
seen sitting on fence posts or other
low perches.
My wings have a distinctive black
mark at the “wrist”
I nest in tall grassy areas in marshes.



WILDLIFE & HABITAT RESOURCES

Books

WETLANDS, National Audubon Society-Nature Guide ($27.95)
William A, Niering. ISBN 0 394 73147-6. Wetlands, birds, insects, fish, mammals,
amphibians, flowers, trees. Photos.

Who Lives Here? Book One: Rivers, Lakes & Ponds. ($5.00)
Dawn Baumann Brunke. ISBN 1-55971-152-3. Wetland Habitats & inhabitants.
Information & colouring pages.

Habitats, Science Works for Kids Series. Gr. 1-3 ($16.99)
ISBN 1 55799 688 1. Teacher resource guide, lessons, concepts, booklets.

Animal Homes, an Inside Guide (16.95)
Barbara Taylor. ISBN 1-55209-031-0. Tide pool, beaver lodge, wasps, rotting log,
spider, clams.

Biodiversity Works for Wildlife. You Can Too!. (Habitat 2000 Projects) Canadian
Wildlife Federation. ISBN 1-55029-074-6

Bug Wise, (Federation of Ontario Naturalists) $9.95
Pamela Hickman. ISBN 0-921103-91-3. (Science focus)
Kids Can Press, 1990. Info. on aquatic & land insects.

Pond & River, Eyewitness Books. Steve Parker
Stoddart, ISBN 0-7737-2185-5
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