Using the Web of Life Cards

These cards are a wonderful introduction to plants and animals found in various environ-
ments at Grand Canyon. Conducting the “Web of Life” Activity

1.

Assign a card to each student, using the non-living cards (sun, water, air, bacteria, fungi, soil and fire) in addition
to a variety of the cards found from pages 2-19. Ask each child to read their card and find one cool fact that they
would like to share with the class or small groups.

. Creating the web of life requires a long piece of string (possibly as long as 300 feet) to symbolize the connection

of energy between organisms. Ask all the students to stand in a circle, facing the center.

The sun is the source of all energy; ask the student with the sun card to stand in the center of the circle and grab
one end of the string.

Next, the string is passed from student to student, showing the connection of plants to herbivores, carnivores,
and omnivores, successively. This activity can be general, connecting students by the category they fit in or can
be specific, connecting the sun to cottonwood to beaver to water, etc. until all students are included.

After each student is holding onto the string, emphasize connections and introduce certain situations that com-
monly occur in nature, such as forest fires, predation, drought, and urban development. As you introduce differ-
ent scenarios, discuss who will be affected. Plants can not relocate or move during a forest fire, they will die and
thus students should drop their string. In turn, animals who are dependant on the plants for survival may die due
to a lack of food, and should also drop their string.

Soon, students will see how everything is connected and affected by natural and unnatural factors in the environment.
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Engelmann Spruce 5‘;39

Family: Pinaceae = Species name: Picea Engelmannii

Where found at Grand Canyon: Found at the highest ele-
vations on the North Rim in moist spruce-fir forests

Consumers: The seeds are eaten by small mammals and
birds, trees provide hiding and thermal cover for deer & elk

Fun Facts:

« The bark was often peeled into sheets and used for
making baskets and roofing by Native Americans

« Tall, slender tree with drooping branches is adapted for
the coldest winters and heaviest snows in western bo-
real forests

o Native Americans occasionally ate the inner bark

Quaking Aspen
Family: Salicaceae Species name: Populus tremuloides

Where found at Grand Canyon: Dominant on the North
Rim showing beautiful yellow and orange fall colors

Consumers: Browsed by livestock, deer, and elk

Fun Facts:

« Every breeze causes slender, flattened leaf stalks to
tremble (or quake)

e Loves to grow in disturbed areas~ early growth in
burned or logged areas

» Roots are all connected underground and send up new
shoots after a disturbance, like fire

Red-Tailed Hawk 2
=5
Q=

Family: Accipitridae Species name: Buteo jamaicensis
Habitat: Found in forest clearings and other open areas
Diet: Carnivore; rodents, small mammals, birds & reptiles

Predators: Occasionally raccoon or fox can get to a nest
before the young have learned to fly

Fun Facts:

« Hunts from a high perch searching for prey, it can see a
rabbit from a half mile away

» Natural pest control, keeps rodents and other pest popu-
lations in check

Kaibab Swallowtail Ve
o
Family: Papilionidae Species Name: Papilio indra ©
kaibabensis

Habitat: Only lives on the North Rim in conifer forests to
more desert-like places

Diet: Herbivore; eats leaves and enjoys plant nectar
Predators: some spiders and birds

Fun Facts:

« Endemic (found only at one place) to North Rim of
Grand Canyon

» Population is threatened by people who want to gather
them for their private collections






Mountain Lion

¥
53’%»

Family: Felidae Species name: Felis concolor

Habitat: Found throughout desert and forest environments
at Grand Canyon

Diet: Carnivore; mainly eat mule deer and bighorn sheep,
but will also eat small mammals, wildfowl, fish, & raccoons

Predators: occasionally humans and other mountain lions

Fun Facts:

 Largest of the cats in the Felidae family

« Most geographically widespread wild cat

« Males can have a length of 8 feet long from nose to tail

e Capable of a vertical leap of 18 ft and horizontal jump of
20 to 40 ft

e
Mule Deer N
=
Family: Cervidae = Species name: Odocoileus hemionus

Habitat: Found throughout desert and forest environments
at Grand Canyon

Diet: Herbivore; browses on shrubs & grazes on grasses
Predators: Humans, mountain lions, bobcats, coyotes

Fun Facts:
o Called a mule deer because of its large, mule-like ears

e The rut occurs during the fall, when males try to impress
females and out-compete other males

e (Solid) antlers, not (hollow) horns, are shed annually,
worn only by males

« Excellent sensitivity to moving objects, and exceptional
hearing help to escape predators

Long-tailed Vole @9

Family: Muridae  Species name: Microtus Iongicadus

Habitat: Found mostly in forests and grasslands on the
North Rim of Grand Canyon

Diet: Herbivore; eats seeds, tubers (roots), conifer nee-
dles, bark

Predators: Hawks, owls, coyotes, raccoons

Fun Facts:

« One of the few rodents whose molars continue to grow
their entire lives

e Young are born blind, hairless, and helpless
e Active year-round, burrowing through snow in winter

Northern Goshawk

Family: Accipitridae Species name: Accipiter gentilis
Habitat: Prefers mature, old-growth forests

Diet: Carnivore; eats other birds and small mammals (like
rabbits and squirrels)

Predators: Owls, raccoons and other mammals about the
same size sometimes eat goshawk eggs from the nest

Fun Facts:

» Well known for its fierce defense of its nest, attacking peo-
ple and animals that approach the nest too closely

« Build and maintain up to 9 nests at a time, using one for a
season and rotating; while not using other nests, they can
be borrowed by squirrels or owls






Ponderosa Pine @?

Family: Pinaceae @ Species name: Pinus ponderosa

Where found at Grand Canyon: At the highest elevations
found on the rims

Consumers: The Kaibab and Abert squirrels eat almost
every part of this tree from the winged seeds, to the bark,
and even a fungus that grows on the roots; small mammals
and birds depend on these trees all year long

Fun Facts:
« Can live to be 600 years old
« Mature trees have fire-resistant bark 5 to 7 inches thick

« Mature trees drop their lower branches to prevent brush
fires from climbing to the crown (top of tree)

Hill Lupine
Family: Leguminosae Species name: Lupinus hillii

Where found at Grand Canyon: Commonly found in the
ponderosa pine forests

Consumers: This flower attracts bumblebees and butter-
flies to spread its pollen

Fun Facts:

e The seeds of the lupine cause a burning sensation in
the mouth following the first taste, a warning that the
seeds are poisonous

« Fingerlike leaflets tilt to track the sun at a direct angle to
gain additional solar radiation

e Lupines provide a home for bacteria, which in turn pro-
vide the soil with nitrogen that the lupines need, forming
a symbiotic (helpful) relationship

(Rocky Mountain) Elk ﬁ?
Family: Cervidae  Species name: Cervus elaphus

Habitat: Open grassy meadows & forests on the South Rim
Diet: Herbivore; eats grass, shrubs, leaves and bark

Predators: Humans, young are occasionally hunted by
mountain lion, bobcat; and coyote

Fun Facts:

« Antlers, grown new each spring, are made of bone and
can grow at a rate of 1 inch per day

. Moor(?bthan twice as heavy as mule deer, weighing about
S

« Calves are born spotted to help hide (camouflage) them
from predators

. Sec)ond largest species of deer in the world (moose is lar-
ger

Coyote @?
Family: Canidae @~ Species name: Canis latrans

Habitat: Has the ability to adapt to a wide range of ecosys-
%ems, from the forests to the desert and everything in be-
ween

Diet: Omnivore; eats mice, rabbits, ground squirrels, small
rodents, insects, fruits and berries of wild plants

Predators: Occasionally wolves and mountain lions

Fun Facts:

. Kn(t)r\]/vn as the trickster, or hero in many Native American
myths

o Were once diurnal (awake during the day), but due to hu-
man pressure are now mostly nocturnal

e One of the most adaptable animals in the world, lives in
every state in North America






Kaibab Squirrel @?

Family: Sciuridae Species Name: Sciurus
aberti kaibabensis

Habitat: Only lives on North Rim of Grand Canyon in the
Ponderosa Pine forest

Diet: Herbivore; eats seeds, buds, young branch shoots,
inner and outer bark, and a fungus that grows on the roots
of the Ponderosa Pine tree

Predators: Goshawks, Cooper’s hawks, Sharp-Shinned
hawks, bobcats

Fun Facts:

« Symbiotic (helpful) relationship with Ponderosa Pine
tree and fun%us, in which squirrel spreads beneficial fun-
gus to otherrees by defecating (poops)

e Endemic (found only at one place) to the North Rim

California Condor @?
Family: Cathartidae Species Name: Gymnogyps

califonianus
Habitat: open areas of deserts & forests in canyon country

Diet: Scavenger; eats only carrion (animal remains)

Predators: none really; 3 main threats are humans, coyo-
tes, and golden eagles

Fun Facts:

o Largest free-flying land bird in North America; has a
wingspan of 9.5 feet

e Very social and nurturing
« Endangered species

e Reintroduction program has helped protect other endan-
gered species

Utah Juniper

Family: Cupressaceae Species name: Juniperus
osteosperma

Where found at Grand Canyon: Pinyon and Juniper
Woodland

Consumers: Animals like coyotes, birds, and rabbits eat
the berrfy-llke cones; mule deer browse the greenery in
times of drought.

Fun Facts:

o Berry-like cones give animals nutrients and provide
transportation for their seeds to be deposited away from
the parent tree

« Native Americans used different parts of the tree for
ceremonies and jewelry

« Spiny leaves have a smaller surface area, allowing the
plant to lose less moisture in hot, dry temperatures

Pinyon Pine

Family: Pinaceae Species name: Pinus edulis

Where found at Grand Canyon: Pinyon and Juniper
Woodland

Consumers: Wild turkeys, Pinyon jays, and mammals

Fun Facts:

e The seeds, called pinyon nuts or pine nuts, are kidney
bean-sized and delicious

e A bumper crop (larger amount of seeds produced than
averagez of pinyon nuts can be expected about every 3-
6 years {o ensure this species survival

e The pinyon reaches 400 years in age

e For thousands of years, the pinyon pine has had a sym-
biotic (helpful) relationship with the pinyon jay






Pinyon Jay

Species name: Gymnorhinus
cyanocephalus

Family: Corvidae

Habitat: Pinyon and Juniper woodlands

Diet: Omnivore; eats pine nuts, juniper berries, lizards,
snakes, & small mammals

Predators: Snakes and ravens; Goshawks & Cooper’s
Hawks prefer very young jays

Fun Facts:

« Have an excellent memory that helps them find where
they hid most of the seeds they cached (buried and
stored)- even under snow

o Often found in flocks of up to 500 birds
e Has a strong beak for cracking nuts and catching prey

Desert Cottontail £
Family: Leporidae Species name: Sylvilagus audubonii

Habitat: Pinyon-Juniper woodland

Diet: Herbivore; eats grasses, young plants, buds,
branch shoots, inner and outer bark of trees

Predators: Bobcats, coyotes, foxes, hawks, falcons, owls

Fun Facts:
e Good runner (around 15 mph)
e May thump hind leg when excited

o Rarely needs to drink, getting most of its water from the
plants it eats or from dew

e Re-ingests and chews its own feces; this allows more
nutrition to be extracted

Common Porcupine
Family: Erethizontidae Species name: Erethizon dorsatum

Habitat: Found from the desert to the canyon’s forests,
common on North and South Rims at Grand Canyon

Diet: Herbivore; eats young plants, grasses, branch
shoots, buds, inner bark and outer bark of a tree

Predators: Fishers and other weasel-like critters, occasion-
ally mountain lion and bobcat

Fun Facts:

e Sharp spines are modified hairs coated with thick plates
of keratin (the same thing our fingernails are made of!)

¢ Quills have microscopic, back_wards-faci.nfg barbs on the
tip that catch on the skin making them difficult and pain-
ful to extract

e Their name means: thorny pig

Bobcat

Species name: Felis rufus

Family: Felidae

Habitat: An incredibly adaptable predator that inhabits
wooded areas and thé desert, prefers open areas and cliffs

Diet: Carnivore; prefers desert cottontails, although it will
hunt anything from insects, small rodents to deer and
pronghorn antelope

Predators: Occasionally mountain lions and other bobcats,
humans also pose a threat

Fun Facts:
e Called a bobcat due to its “bobbed” tail

« Kittens weigh approximately 4 to 8 ounces and are blind
at birth

e Crepuscular: generally most active at twilight and dawn






Striped Skunk

Species name: Memphitis
memphitis

Family: Mephitidae
Habitat: Pinyon and Juniper Woodland

Diet: Omnivore; eats insects, small birds and mammals;
may nibble on some seeds/nuts and berries

Predators: Great horned owls and other nocturnal birds of
prey, coyotes

Fun Facts:

e The scentglands are specialized/highly developed in
?kunks and are used to spray foul-smelling fluid in de-
ense

e Even though many think skunks stink, the fluid is some-
tlmells;[.use as a perfume base because of its clinging
qualities

[
Collared Lizard D&
Family: Crotaphytidae Species name: Crotaphytus §
collaris
Habitat: Found in the desert

D|iet{ Omnivore; eats insects, smaller lizards, reptiles, and
plants

Predators: Birds, snakes, other lizards, coyote, fox

Fun Facts:

« Males brighten seasonally to attract females

e Can run well on their hind legs, sprinting up to 16 mph

« Wave their tail like a cat when stalking prey

e Can reach a foot long in length

 Prefer high temperatures of 105-110 °F when sun-bathing

Beavertail Cactus

Family: Cactaceae Species name: Opuntia basilaris
Where found at Grand Canyon: Grow in the dry desert

Consumers: The crimson red fruit provide food for many
birds and small mammals, pack rats and other desert dwell-
ers

Fun Facts:

» Joint or pad resembles a beaver's tail

o The pads are full of calcium and can be eaten raw,
boiled or fried ,

o A scale insect lives on the pads and fruit that produces a
deep maroon pigment used for dye; Mexico cultivates
this insect on the prickly pear for textiles

[
Mormon Tea Q"@

Family: Ephedraceae Species name: Ephedra viridis
Where found at Grand Canyon: Grow in the dry desert

Consumers: Big Horn Sheep, Pronghorn, Elk, Mule deer,
small mammals, and birds

Fun Facts:

e Mormon settlers brewed a pick-me-up tea from the
jointed stems

« Navajo use the tea for coughs and nasal congestion

« This plant contains pseudoephedrine which is used in
ibuprofen and Sudafed

e Important browse species for big game and domestic
livestock
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Desert Tarantula

gé’
Family: Theraphosidae Species Name: Aﬁhono elma @9
chalcodes

Habitat: mostly found in the desert, sometimes in the forest
Diet: Carnivore; insects, lizards, tiny mammals
Predators: lizards, snakes, tarantula hawks (wasps)

Fun Facts:
« Tarantulas are the largest members of the spider family

» Males seasonal[%{ go on a quest, venturing all around to
find females waiting for them in their burrows

« Tarantula bites are mild and their venom is weak; hair-like
bristles on their abdomen detach and are irritating to
those with whom they come in contact

Qé
Tarantula Hawk (Wasp) @@
Family: Pompilidae = Species Name: Pepsis formosa &

Pepsis thisbe
Habitat: desert and forest

Diet: mainly Herbivore; they prefer the nectar and fruit of
plants; Only the females and larva feed on tarantulas

Predators: roadrunners and other birds

Fun Facts:

« The bright color of their wings is to warn potential preda-
tors that they are dangerous

« Females hunt for tarantulas, stinging and paralxzing them
to lay eggs on the spider. Whenthe eg?.s hatch, the larva
will feed on the tarantula, even though'it'is still alive

« The sting of a tarantula hawk is one of the most painful
insect stings

Grand Canyon Pink Rattlesnake GF

Family: Viperidae Species Name: Crotalus
viridis abyssus

Habitat: Found mainly in the desert environment of the in-
ner canyon.

Diet: Carnivore; small mammals, reptiles and birds
Predators: birds, ringtails, weasels

Fun Facts:

« Endemic (found only at one place) to Grand Canyon; in
the inner canyon

 This snake isdpink to camouflage itself against all of the
red rock and dirt in Grand Canyon

« Unlike many snakes that lay eggs, rattlesnake mothers
keep the edggs inside of her'body until they hatch, when
the young emerge alive

(Desert) Bighorn Sheep ?;@

Family: Bovidae Species name: Ovis canadensis

Habitat: Steep, rugged terrain from the canyon’s rims to the
inner desert

Diet: Herbivore; eats grasses, clover, sedges, willow,
sage, holly and cactus; seek minerals at natural salt licks

Predators: coyote, eagles, cougars

Fun Facts:

e Has spongy inner hooves with hard outer layer to help
climb rocks and cliffs

e During fall males run at each other at about 20 miles per
hour in head-butting contests to establish dominance

e Hollow harns, not (solid) antlers are kept throughout the
animal’s life, with males having the larger curling horns






Humpback Chub %&
Family: Cyprinidae Species Name: Gila sypha

Habitat: Muddy, swift-moving water of the Colorado River

Diet: Omnivores; plant material as well as a variety of
bugs, like black flies, beetles, ants, & grasshoppers

Predators: larger fish and some birds

Fun Facts:
o Can survive more than 30 years in the wild

e Endemic (found only at one place) to the Colorado River
and other tributaries that drain into the Colorado

o Adapted (specialized) to living in warm, swift, muddy
water, this species is’listed as endangered

e Thelar est_knoyanoopuIation of chub is in the Little
Colorado River in Grand Canyon

Canyon Tree Frog
Family: Hylidae Species name: Hyla arenicolor

Habitat: Dry, roqu areas near streams or pools, side can-
yons with perennial (year-round) streams

Diet: Carnivore; eating insects, bugs, spiders and worms

Predators: bobcats, skunks, birds and snakes

Fun Facts:

« Its excellent camouflage helps it blend in with rocks to es-
cape predators

« Lay more than 100 eggs at a time that float on the surface
of the water

« During periods of low rainfall, the frogs will take refuge
(shelter) in rock crevices

Cottonwood
Family: Salicaceae Species name: Populus fremontii

Where found at Grand Can?/on:.AIon.g streams in riparian
environments at the lowest elevations in Grand Canyon

Consumers: A favorite of beavers for food & dam building

Fun Facts:

« In autumn leaves turn golden yellow before falling

« Before matches became available, most Indian tribes in
this region favored this wood for starting fires with the fire-
by-friction method

e The most common species growing in broad valleys and
along watercourses

Cardinal Monkeyflower

Family: Scrophulariaceae Species name: Mimulus
cardinalus

Where found at Grand Canyon: In shady areas near
seeps and springs in the riparian environment

Consumers: Hummingbirds, bees, and many other polli-
nating insects are attracted to this vibrant flower

Fun Facts:

« Called monkey-flowers because they have flowers
shaped like a monkey’s face

. ThigE ruby-throated show-stopper is a hummingbirds fa-
vorite

« Hummingbirds are attracted to red or orange, but will
feed on any color flower that provides nectar
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Ringtail
Family: Procyonidae Species name: Bassariscus astutus

Habitat: Found in rocky, riparian (water) environments

Diet: Omnivore; eats small mammals & birds, lizards, in-
sects, seeds, nuts, & fruits

Predators: Great horned owl and bobcats

Fun Facts:

« The ankle joint is flexible and able to rotate over 180 de-
grees, a trait that makes it a great climber

« Dramatic beautiful banded tail provides balance, even al-
I0\r/]vm<]; them to reverse directions by performing a cart-
whee

. {\lests in the hollows of trees or abandoned wooden struc-
ures

Beaver

Family: Rodentia Species name: Castor canadensis

Habitat: Along the Colorado River and nearby Riparian
(water) areas

Diet: Herbivore; feeds on inner bark, leaves and small
twigs of trees, some grasses and ferns

Predators: Coyote, hawk, and owls will occasionally eat
young Kits

Fun Facts:
« Front teeth (incisors) never stop growing

« Have special flaps on mouth, ears, and nostrils to keep
water out while swimming

« Second-largest rodent in the world (after the capybara)

Great Blue Heron

Family: Hylidae Species name: Ardea herodias

Habitat: Shallow water along the Colorado River

(Ii)ie;{: Carnivore; eats fish, frogs, insects, reptiles and ro-
ents

Predators: hawks, foxes, young are eaten by raccoons

Fun Facts:
« Builds large nests in tall trees near water
» Uses sharp, long bill to spear prey

« Their extra long, skinny legs look like reeds and grass
camouflage), making it easier to sneak up and prey on
ish and frogs






Sun

Exam?le: The Sun is a medium sized star at the center of
our solar system; Earth and other matter (including planets,
asteroids, meteoroids, comets and dust) orbit the Sun

Location: 93 million miles from earth

Fun Facts:

« |t takes about 8 minutes for the sun’s light to reach Earth
e More than 1 million Earths can fit inside the sun

« Brighter than 85% of the stars in the galaxy

« Sunlight and heat support almost all life on earth through
photosynthesis

» Produces Vitamin D, which humans need to absorb cal-
cium

o Nearest star to the Earth

« The age of the Sun is 4.5 billion years old

Air
Examples: Oxygen (0;) and Carbon Dioxide (CO,)
Location: Everywhere around us

Fun Facts:
« Without air, life comes to an end

» Oxygen (0,) is produced by algae and plants during pho-
tosynthesis

« Oxygen (03, which makes our ozone layer) protects earth
from ultraviolet radiation

« Carbon Dioxide (CO0,) is produced by all animals, fungi, &
microorganisms during respiration

Water

Examples: Creeks, seeps, springs, waterfalls and rivers

Location: The Colorado River flows 277 miles through
Grand Canyon, numerous side canyons have creeks and
seeps that provide valuable food, water, and shelter to
many canyon creatures

Fun Facts:
« Without water, life comes to an end

« Riparian zones (where land and water meet) have in-
credible biodiversity of plants and animals

« Animals in the harshest desert environments depend on
riparian areas for survival

e Most mammals are made of approximately 70% water

. ((j)\_/ei{ 98% of the earth’s water is ocean water, too salty to
rin

Bacteria

Examples: Germs on our skin, Escherichia coli (help us
digest food), cyanobacteria (produce oxygen)

Location: Everywhere, including water, soil, our stomachs,
and our bodies, but they are so small we need a micro-
scope to see them

Fun Facts:

e Some break things down into new soil; others produce
oxygen

e Bacteria have been found living in temperatures above
boiling point and below freezing point

e Bacteria in your stomach help digest the food you've
eaten

e Some make their own food from sunlight throu%h photo-
synthesis, others take in food from the material they live
on orin






Fungi

Examples: Mushrooms, yeast, mold

Location: Anywhere there is enough maisture, cool tem-
peratures, and food (ie: trees, shrubs, fruit, bread)

Fun Facts:

o Some fungi form a symbiotic (helpful) relationship with
plants, where the mushroom sucks carbohydrates and
sugars from the plant and releases nutrients in the soil for
the plant to use

« Without decomposers such as fungi we would soon be
buried in plant litter and debris

e Fungi are Decomposers; they consume dead organic
materlalt, helping to recycle nufrients back into the envi-
ronmen

« Baker’s yeast, a fungus, is used in the baking of bread,
pizza and dumplings

Fire

Example: Lightening storms occur every summer in Ari-
zona between May and July, man%/ storms create fires
started by lightening that are a natural part of Grand Can-
yon’s forést ecosystem

Location: Both the North & the South Rim have regular
fires every summer started by lightening; however, fires in
the |r][ner|canyon started by humans can be devastating and
unnatura

Fun Facts:
« Used to fire pottery in ancient and modern times

« Natural wildfires are commonly ignited in the Western US
by lightning

« Through chemical changes fire transforms organic materi-
als (plants, animals) into ash

« Ash from fire fertilizes the ground for new trees

Soil

Examples: Soil contains organic materials (decomposed
plants and animals, insects, fungus, and bacteria) and inor-
ganic materials (rocks and minerals)

Location: Soil is everywhere, however sometimes it can be
more developed in certain areas.

Fun Facts:
¢ Soil cycles nutrients that help new plants to grow

e Insects, fungus and bacteria in soil eat dead stuff that
creates soil

e Soil is made from rocks that break apart or wear away
over many years, this is called weathering

¢ |t may take 100 to 1,000 years for 1 cm of soil to form
through weathering

e We need soil to produce our food, clothing and shelter; to
clean our water; to plant on and in, and as a solid base for
our buildings
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