Chapter #1							         Sept. 12, 2011 – Sept. 26, 2011
What is an Animal?

[bookmark: _GoBack]Anything living that can be subdivided into mammals, birds, insects, etc. (not plants)
Natural history
Enjoyment of nature (living, breathing, dynamic plants and animals)
Observation of living plants and animals
Flora and Fauna (plants and wildlife) and their interaction
Naturalists (Darwin, Lineaus, Audubon, Thompson, Setan, Peterson [bird watcher])
Adaptions: Features of traits that offer plants and animals an advantage in solving problems
Can be physical, physiological, chemical, behavioural features
Features that have taken thousands of years to evolve
Arise because of selective pressures that act on all living things (pressures include environmental stress [abiotic] competition for food, sunlight, finding mate, etc. [biotic])
Natural selection: surviving and passing on those survival genes

Staying Alive

Defenses: physical, chemical, behavioural
Physical
Camouflage (concealment): Art of not being seen
Colour: background
Animals goal is to blend in with the background of their habitat to conceal themselves from predators
Lines: vertical (Cattail marshes, meadows)
Lines of colour disrupt shape (disruptive patterns) breakup the general form of animal
Red-winged Blackbirds and American Bitterns point bills straight up into air because brown breast streaks and entire body match the lines of the background
Savannah Sparrows sport brown stripes on their pale breasts and contrasting streaks down their backs (grasslands)
Spots or Flecks: ground nesting (forests, ground level)
Wood Thrushes have pale breasts adorned with dark spots
Earth tones (brown, black, and gray) are dominant colours
Ruffed Grouse
Crypsis: motionless behaviour 
Leopard Frog spots allow them to blend in with floating vegetation
Mottled Patterns: spots or smears of colour 
Arboreal setting (appearance must resemble bark and/or lichens)
Screech Owls are cavity-dwelling birds that sit at opening of home 
Gray Tree Frogs (nocturnal woodland frogs) hide on tree trunks and enhance bark mimicry by folding their front legs under their chest (can also change from gray to green if lichen is on tree)
By extending to the boundaries of the body, they visually dissect the frog into sections of light and dark (more difficult for predators to detect if remains cryptic)
Breast Bands and Head Stripes: disrupt birds overall shape
Horned Larks bear dark bands across breast and face to break up their outline
Killdeer (breast bands)
Song birds sport dark line through eye with wide pale band above it and top of head has pale central stripe with dark border (disruptive pattern works when bird is sitting in nest and only head is exposed
Canada Goose (chin strap)
Loon (necklace)
Masks: help conceal eyes
Chipmunks (who also sport stripes down back), Raccoons, Wood Frogs, and Common Yellowthroats
Body Concealment
Leopard Frog’s leg is folded at rest, the disruptive markings on body and folded lower and upper parts of legs meet up
Bicoloration: background matching from 2 different perspectives 
Whirligig Beatles (on ponds) from an ariel view, the dark upperparts blend in with the dark bottom of the pond and from beneath, the pale bottom blends in with the brightness of the sky
Many species of Notonectids bear pale upper parts and dark undersides (“Backswimmers”)
Countershading: open areas where lights shines down causes the upper part of body to shade the underside
Shadow helps even out the animal’s coloration making it appear flat and not stand out strongly against the background
White-tailed Deer
Must be cryptic
Masquerade: many parts of plants, both dead and alive are replicated in body form by insects
Walking Sticks and Inchworms bear a convincing likeness to twigs
Treehoppers look like thorns
Angle-winged Butterflies (Commas) mimic dead leaves
Luna moth mimics live leaf
Giant Swallowtails an Viceroys (caterpillars) cocoons and the Bird-dropping Moth mimic bird droppings
Caddisfly larvae create little houses by binding debris together with silk which resembles debris on the bottom of aquatic habitats
Sphinx moth caterpillars rear up and hiss by blowing air out their spiracles (look larger than life)
Startle Patterns or Plan B: if predators see through the camouflage and animals refer to a back-up plan
Sphinx and Underwing moths are patterned to match the bark of trees but when their wings open a flash of colour erupts into view
Meant to catch predators off guard and make it draw back to give enough time for a quick getaway 
Gray Tree Frogs have yellow thighs on the inner part of their hind legs (shown only when they leap)
Bird-dropping caterpillar stick out red horns (osmetaria startle structure) that give off odour
If Underwings (moths with brightly coloured hind wings) are attacked, moths can still fly and mate if chunk is taken off
Bright colours serve a second purpose: act as distraction or deflection patterns (markings that direct a predator to non-vital body parts)
Sphinx moths startle patterns are modified into large fake eyes
Over time may become habituated and not react anymore
Natural selection created different species of Sphinx or Underwing moths each owning its own specific form of startle pattern
Skinks have bright blue tails that disconnects  because of a special zone of cells that weaken its connection and when attacker grabs sphinx, tail comes off and wiggles on ground to distract as lizard runs (tail grows back shorter)
Some butterflies have “tails” at the base of hind wings and a bright marking near where the tails attach to the body which together resemble head and antennae (deflection patterns)
Protection 
Body armor
Beetles and millipedes have hard exoskeletons (when under stack, undefended body parts are tucked in)
Millipedes roll into coil, beetles pull their antennae and legs into grooves so they cannot be bitten off
Leaf roller rolls leaf around body for protection
Clams and snails create their own fortresses with calcified skeletons
Clams withdraw into their shells holding both valves tightly closed, some snails close off the opening with a plate-like part of their foot and others secrete a hardened slime.
Tussock Moth caterpillar rolls into ball when attacked to reveal stiff spines and aposematic coloration 
Soft defenses
Tent Caterpillars and Fall Webworms live in groups and make silk houses
Gypsy Moths have soft hairs that most birds do not like eating 
Porcupines have quills (stiff modified guard hairs) that are armed with microscopic barbs that act like slip ties when embedded in another animals muscles (when muscle moves, quill gets deeper)
Not thrown or shot at an attacker, instead they easily detach from skin (porcupines tail)
Contain antibacterial properties (can be said to be for benefit of porcupine – fall out of trees)
Visual warning of raising quills so white bases stand out against black hairs (nocturnal), they also chatter their teeth and release a warning odour from skin
Seasonal: winter, summer (Snow Shoe Hare)

Chemical Defenses
Hairs and poison
Aposematic coloration: a visual warning that tells predators the animal is armed and not to be eaten
Io Moths, Spiny Oak Slugs, and Question Mark butterflies are coloured with red and yellow (warning colours advertising that this bug has chemical protection)
Mammals
Non-lethal and designed to scare (taste bad, make ill, smell bad)
Amphibians
American toads have special skin glands that produce bufotalin (sticky toxin that acts on the heart) 
Red Eft salamanders skin contains the neurotoxin samandrin
Can be released from a variety of body parts
Giant Swallowtail caterpillar have toxins in osmetaria
Grasshoppers and sawfly larvae exude trepenoid-containing drops from their mouths
Blister beetles release their trepenoid defense (cantharidin) from leg joints 
Dytiscid water beetles discharge their chemicals out the anus
Wasps and bees inject their powerful defenses through a stinger
Sucking bugs (Backswimmers) and rattle snakes inject their toxins through their mouth parts
Where chemical defenses come from
From plants
By eating plants that contain chemical defenses, some animals sequester the toxins and store them internally for their own use
Milkweeds contain cardiac glycosides (a type of trepenoid that in large doses acts as a heart poison but in small doses just tastes bad) 
Animals that eat milkweed: caterpillars of monarch butterflies and milkweed tiger moths, milkweed bugs, and milkweed beetles (all have bright aposematic coloration
From other animals
Fireflies (beetles) contain steroidal toxins
Males perform Morse-code aerial light dances and when females are “turned-on” they blink response
Female fireflies acquire their chemical defense by blinking back the female response to a male and then devouring the male
Manufactured on own
Lady Beetles produce alkaloids
Advertised through bright orange and black coloration
How chemical defense is released
Released from a distance
Bombardier Beetles blast a burning cloud of hot Quinone gas through the flexible tip of the abdomen directly into the face of the attacker when disturbed
Skunks spray comes from sulfur alcohol produced in a grape-size musk gland (can spray 5 meters away
Stamp their feet and raise their tail as a warning
Aposematic coloration: use high contrast which shows up quite well in low light conditions (black and white gives warning at night, colour in light means dangerous sight)
Mullerian mimicry (Franz Muller): by sharing a common appearance that honestly advertised a potent defense, the entire look-alike-group gained safety
If an animal tried to eat and individual from any group after it experienced the creature’s defense  it would avoid that individual and the rest of the species and also anything that looked like it
Batesian mimicry (Henry Bates): contains 2 components – a well-armed model and harmless mimic
Monarch butterfly contain toxic chemicals, and the Viceroy butterfly looks like a Monarch but is not toxic
Wasps and bees have become popular models (Hover Flies, Long-horned Beetles, Clearwing Moths and possibly dragon flies mimic them)
In order to be successful, the mimics must be less numerous than the models

Behavioural Defenses
Beavers slap water with their tail, creating a thunderclap that startles intruders as well as warns other beavers in the colony of potential danger (startle sound)
Bluff by looking larger than life
Spreading out wings and fluffing up feathers (Long-eared and Great Horned owls) or by inflating one’s body with air (American Toads and Hog-nosed Snakes)
Hog-nosed snake’s plan B is to roll over and play dead (liquid sometimes oozes from mouth)
Group defense
Birds 
Travel in flocks for safety
Odds are improved that if a predator strikes, any individual bird would be spared, but in a flock of 20, odds are 1 in 20
Provides second benefit that there are more eyes to watch for danger resulting in enhanced vigilance
Sleeping advantage
A number of birds that spend the night in communal roosts (Rock Pigeons, Red-winged Blackbirds, Turkey Vultures, American Crows) suggests safety in numbers and could also be indirect transfer of information about the location of food resources (not as likely)
Mobbing
When a crow finds a Great Horned Owl roosting in the day, it screams at it which attracts other crows within ear shot who join in screaming creating a mob which can inflict physical and verbal abuse on the owl
When chickadees spot an owl their alarm call attracts other birds such as nuthatches, jays and woodpeckers
Theory as to why: The owl is forced to vacate the area making it safer for the birds when roosting at night (pre-emptive defense)
Other animals
White-tailed Deer gather in places known as deer yards (safety in numbers, and more eyes to watch for danger)
Bodyguards: call upon other animals to help defend
Carpenter ants have powerful mandibles that can deliver painful bites
Defend their own colony as well as protect helpless sap-eating insects such as aphids, wolly aphids, froghoppers (adult spittlebugs) and treehoppers
Do this because the sap-eaters excrete sugar-rich drops that ants love to eat (paid for services)
Last resort is to run
White-tailed Deer raise their tail revealing its conspicuous white underside to signal the pursuing predator
Not startle or deflection patterns
On theory is deer are telling predator not to bother chasing it (knows it’s being stalked and predators rely on stealth and surprise for success when hunting)

Vigilance
Snakes feel vibrations  because they don’t have ears
3 main scanners for vigilance are their eyes, ears, and noses
1.  Olfactory (smell)
In nose and on roof of mouth (Jacobson’s Organ)
Snakes have enhanced smell (taste odours in air) because of their forked tongues which taste smells from the direction they are coming from
Moose have enlarged snouts which house more sensory cells)
2.  Auditory (hearing)
Mammals have large external pinnae (ears), especially in herbivorous animals and are highly moveable (swivel around to collect sounds from all directions)
Beavers and Muskrats have small ears to deal with the drag created by swimming on water
Insects have ears in the form of a special membrane that serves to detect airborne sounds (can be located on abdomens, wings or on legs)
Moth ears detect hunting sounds of bats 
Tiger Moths respond by clicking back at the bat to confuse bat or let it know of chemical defense
3.  Visual (sight)
Frontally placed eyes provide a large area of non-coverage (blind spot) behind the head
Prey species have eyes situated on side of head
American Bittern eyes are placed near their beak (point bills up when alarmed and eye placement allows them to look straight ahead to monitor movement that frightened them)
American Woodcock are situated near the back of head (eat worms by poking beak into ground and when they forage for food, eye placement allows them full coverage)
Nocturnal animals tend to have very large eyes to gather more light (large number of retinal rods [visual cells that attach as a group to single neurons for enhanced sensitivity to light] which also causes eyeshine [glowing eyes when light shines on them])
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Group vigilance
Each animal spends time looking, or listening, or sniffing for danger, collectively the group affords complete vigilance
Flocks of birds offer more vigilance
2 types of flocks that accommodate food supplies
1.  Single species flock: certain type of food is found in large, centralized quantities (waxwings, crossbills and sandpipers)
2.  Mixed species flock: food is found in small, scattered patches (chickadees, nuthatches, jays, and woodpeckers)

