Natural History Notes
Staying Alive
Defenses
Camouflage
Animals adapt to their environment.
Band-Winged Grasshoppers: Their colour matches their environments rendering them invisible.
In the grasslands some birds grow vertical lines on them to hide.
	Red-winged Blackbirds and American Bitterns bear striped plumage. When alarmed Bitterns point their bills straight up for better camouflage in grasslands.
	Savannah Sparrows also sport brown stripes on their breasts for concealment. 
In areas with trees, it creates shady and light areas. Animal’s fur will contrast to it.
	Ruffed Grouse stays at ground level and they are well hidden when they remain still because their plumage is contrasted like the forests. Same goes for the Eastern Whip-poor wills and the American Woodcock.
	Eastern Screech-Owls also exhibit contrasted feathers which matches the trees they inhabit.
	Leopard Frogs blend in with the floating vegetation.
	Gray Tree Frogs have skin that resembles bark. If that tree is covered in green lichen then their skin colour changes to match the colour of the tree.
Snow shoed hares are white during the winter and change brown during the summer.
Stink bugs are green to blend in with the leaves they wander on.
Disruptive Patterns
An arrangement of suitably colored irregular shapes which, when applied to the surface of an object, is intended to enhance its camouflage. Made to break up or disrupt the body of the animal.
Horned Larks dark bands across their breasts and face.
Killdeer have breast and facial bands. 
 Chipmunks have facial markings and stripes down their backs.
Raccoons carry dark bands across their face that hides their eyes. Wood Frogs, Common Yellowthroats and Short-horned Grasshoppers also have masks.
Canadian Geese have chinstraps which serve as disruptive pattern.

Bicolouration	
Whirligigs are dark on top so if a predator bird flies above them they are concealed. They are also light on the bottom so fish peering upwards can’t see them. Backswimmers swim upside down so they are light on top and dark on the bottom.
Deer and Sandpipers are dark on the top half but white on the bottom. All their predators are on the ground. When the light shines on top of them it creates a shadow on their belly making them look 1D. If they were the same colour the predators would see the animal.
Mimicry
Some animals’ bodies match their backgrounds in colour and form.
	Walking Sticks and Inchworm Caterpillars look like twigs which is why they are twig mimics.
	Treehoppers have pricks which is why they are thorn mimics.
	Anglewing Butterflies are dead leaf mimics.
	The caterpillars of Giant Swallowtails, Bird Dropping Moths and Viceroys look much like bird poop making them bird poop mimics.
Masquerade 
Animals will cover themselves in their environment to hide.
	Scarlet Lily Beetles cover themselves in their own feces to hide as poop.
	Caddisfly Larvae create house that resemble debris on the ground.
	Casebearers add plant fragments to their bodies.
	Tortricid Caterpillars roll live leaves around themselves.
	Spindle Gall Mites and Gall Wasps live inside swellings on plants.
	Dark Marathyssaa Moth lower their heads to look like twigs.
	Green-patched Loopers look like fragments of leaves.
“Plan B” Startle Patterns
Camouflage doesn’t always work so some animals have tricks up their sleeves.
	Sphinx and Underwing Moths look like tree bark but when they are about to fly or feel endangered they reveal their underwings which are bright and coloured. The Sphinx underwings even look like big eyes.
	Red-bellied Snakes have bright orange bellies.
	Ring-necked Snakes has a bright yellow bottom.
	Gray Tree Frogs have bright yellow on their inner thighs that show when they leap.
So predators don’t get used to startle there are different types of Sphinx and Underwing Moths. For example Twin-spot Sphinx has a double eye, One-eyed Sphinx has a dark pupil in its single eye and the Blinded Sphinx has no pupil. All of these species are located in the same area.
Distraction/Deflection Patterns
Underwing Moths wings also direct the attack towards the brightly coloured spots on the wing. They can still fly and mate with that part of the wing removed.
	Five-lined Skinks have blue tails which catches the attention of predators and immediately falls off when the predator makes contact.
Autotomy: When an animal will willingly sacrifice a part of its body to escape.
	Hairstreaks and Swallowtail have eye spots with short hair and together they look like a head with an antenna.
Armour
Some animals have hard exoskeleton to protect the vital parts.
	Millipede have a hard amour.
	Snails have a hard shell made of calcium and they have a flap to cover the entrance to its shell.
	Beetles have hard shells and withdraw its legs.
	Turtles retreat back into their shell when they feel in danger. On top they have a carapace and on the bottom they have a plastron. The rings on the plastron can tell you the age of the turtle.
	Tent Caterpillars build soft armoured structures that protect them. Birds don’t like the silk tent structure so they leave them alone.
	Fall Webworms build about the same structures as Tent Caterpillars but there are leaves inside.
	Gypsy Moth Caterpillars soft hairs that birds don’t like devouring. They coil up too.
Woolly Bear caterpillars have stiff spines.
Porcupines have stiff hairs “Quills”. 
Chemical Defenses
	Io Moth Caterpillar has poisonous spines.
	Milkweed Tussock Moth Caterpillars have poison on their spines.
	Giant Leopard Moth Caterpillars have poisonous spines. They also have a warning colouration that’s red when they coil up.
	Red Eft are salamanders have red skin which is poisonous.
	Milkweed Beetle and Milkweed Bug both eat milkweed.
Aposematic Colouration “Warning Colouration”
Orange, yellow and red colours means caution.
	Skunks contrasting black and white as a warning. 
Porcupines and skunks have the same colouration giving others around them a warning.
	Ladybugs manufacture their own toxins.
	Monarch Caterpillars eat milkweed (which is poisonous) and store it. This is called Sequestering. 
Sequester: Using outside things to their advantage.
Black Swallowtail Caterpillar sequesters toxins from water hemlock.
Osmetarium are the horns that come out of caterpillars.
	Fireflies sequester steroidal toxins. Some fireflies will eat other fireflies to get their chemicals. Fireflies are beetles.
Chemical defenses can be released from different parts of the body.
	Sawfly Larvae can orally discharge poison.
	Blister Beetle exude their chemical defenses (Cantharidin, a terpenoid) from their legs.
	Bees and Wasps have stingers that have injectors. Bumble Bees and wasps can keep stinging but Honey Bees can only sting once because of their barbed stingers, instead they deliver a larger dosage of poison. 
Skunks release their chemicals (Sulfur Alcohol) out of their anal nipple glands. 
Animals will give warnings because the chemicals cost a lot of energy.
	Some skunks will stomp, chomp and raise its tail.
	Porcupines will raise its quills.
	Bombardier Beetle sprays a cloud of burning chemicals.
Most animals with chemical weapons have aposematic colouration.
Mullerian mimicry: When a group of mostly unrelated animals are all defend and bear similar appearances. 
The poison that caterpillars sequester will be transferred to the butterfly.
Batesian mimicry: A mimic will look like a model and predators won’t go for the mimic because it assumes it is the model. A mimic is often harmless.
             Monarch and Viceroy share the same colours. A monarch is poisonous to eat and the viceroy is not but predators still don’t attack.
            Bumble Bees and Hover Flies look very alike but the hover fly doesn’t sting. Hover flies also mimic Bald-faced Hornets.
             Sphecid Wasp and Systropus look the exact same but the systropus is harmless.
              Raspberry Crown Borer (Moth) and Wasps have the same appearance.
Generally models are more common than their mimics.
Both the model and mimics appear at the same time of year.
              American Toad puff up to look larger than life.
Thanatosis: Playing dead.
              Hog-nosed Snake will bluff by puffing and if that doesn’t work it plays dead. It flips upside down. This may leave them more vulnerable but animals won’t feel scared around it and they won’t try to kill it.
              Blister Beetles also play dead.
              Virginia Opossum play dead as well.
Group Defenses
              White-tailed Deer yard together to become safer.
               Birds form flocks.
Flocking can serve to confuse predators and lower the odds of being caught (safety in numbers).
Group defenses can be aggressive.
                Wasps work great in groups. When one wasp feels endangered it releases attack chemicals and other wasps will come help.
Some birds have aggressive defense behaviors.
Mobbing: A pre-emptive defense.
                Black birds (which are small) will attack other birds (even larger ones). They will make a call for other birds to come help.
                Ants will protect other smaller insects such as aphids.
                Cotton Tail Rabbits run in zigzags to escape. 
                White Tailed Deer like cotton tail rabbits flag their white tails to advertise the awareness of predators.
Vigilance
Scanning for danger. Visual, auditory, and noses.
                Deers have large ears to hear better.
                Mooses have large noses and ears.
               Beavers have small ears to swim better. All three sensory organs stick out of the water and are in operation. 
               Lacewings have ears at the base of their wings.
               Mantids have one ear in front of their hind legs on the underside of abdomen.
               Snakes have no ears but sense vibrations. Snakes have an enhanced power of smell/ taste because of a Jacobson’s Organ.
               Noose have excellent hearing and also an excellent OLFACTORY sense. An enlarged snout houses more sensory cells and a Jacobson’s Organ.
               Exposing the Jacobson’s Organ by Flemen.
Eyes on side of the head help scan larger area.
               Ducks
Eyes of front give more depth perception.
               Owls
               Woodcocks and Snipes have eyes near the top of their heads so that when they feed facing down they can see straight forward.
               American Bittern’s eye placement is on the near bottom part of the head so it can see forward when it raises its bill.
Nocturnal animal display eyeshine (Tapetum Iucidum).
Flocking or grouping allows for more eyes.
Plants
Plants face a gauntlet of hungry mouths and they can’t run away.
Large and small animals eat plants. Everything is edible on a plant.
When you see a plant defoliated it’s a battle lost. When a plant is untouched, you see a war temporarily won.
Plant Defenses
Trees and Shrubs have armour called bark.
Seeds can be protected inside hard nuts.
	Acorns have a hard top.
Some plants have sharp defense structures. 
Spines are modified leaves. They can be long or short.
Prickles are epidermal outgrowth, like hairs.
Automimicry
Rose buds look like prickles.
Thorns are modified branches.
Hawthorns have thorns.
Honey Locused as large thorns.
Plants hairs are called Trichomes.
	Mullein have trichomes.
	Stinging Nettles have stinging trichomes. When top breaks off trichomes a toxin is released which causes a burning sensation. Physical and chemical.
	Water Smartweed have no trichomes when it’s water but if it’s out of water it will grow them.
Some plants have cell walls which make them difficult to eat. Made of Cellulose, Hemicellulose and Pectin.
	Lignin gives leaves stiffness, nuts and cherry pits their hardness.
Structural elements make digestion difficult.
	Silica is found in Horsetails 
Grass are also full of silica.
Calcium can be useful. Arum plants have calcium oxalate crystals in the leave.
	Skunk Cabbage, an Arum, can heat up if cold and cool down if to warm.
	Jack-in-the Pulpit is also an Arum. It also has calcium oxalate crystals.
	Milkweed has Cardiac Glycosides (terpenoids) which is poisonous. 
Terpenoids taste bitter. They also don’t contain nitrogen.
	Pinecones, when fresh, have resin (oleoresins) which is a terpenoid.
	Poison Ivy is a terpenoid. Also has resin (Oleoresins). Urushiol is the kind of oleoresins in poison ivy.
Toxins that contain nitrogen. Alkaloids.
	Buttercups contain alkaloids.
Some toxins are produced on demand.
Hydrogen Cyanide (HCN) is inducible
	Black Cherry
	Ferns use cyanide.
	Clovers produce HCN.
Some plants disrupt digestion by interfering with digestive proteins.
A wounded leaf sends out wounded hormones. The other plants will prepare for attack and they will make more proteins.
Some plants produce insect growth hormones.
	Larva must eat molten hormones (for outer layer) and juvenile hormones.
	Bracken Fern is loaded with phytoecdyones.
	Balsam Fir contains phytojuvenile hormones. The bark has bubbles with chemicals inside.
	Mustards advertise their toxicity. 
	Red Clovers produce a hormone that messes up the reproductive systems in animals (even large ones like sheep).
	St. Johns-Wart have phototoxins and phototoxins travel next to skin which makes the skin much more susceptible. 
Plants use aposematic colours too. 
	Blueberries have terpenoids when they aren’t blue but when they turn the right colour they no longer have terpenoids and animals eat them and spread their seeds.
Extrafloral nectaries provide food
Environmental Stress
When it gets below freezing water freezes inside plants.
Ectotherms When an animal gets its inside temperature from the outside.
	Insects are also ectotherms.
Endotherms Control their temperature.
How Animals Deal with Extreme Cold
· Must stay active.
· Dress for the occasion.
· Stay warmer during the winter by growing more hair.
· Two types of hair.
· Guard hair (Longer and Thicker)
· Underfur: Shorter hairs but traps body heat.
· Birds that stay in subzero temperature 
· Grow Contour Feathers on the outside
· Down Feathers next to the skin.
· Animals also add extra layers on the inside
· They have two types of fat.
· Subcutaneous fat for insulation = warmth
· Internal Brown Fat for burning = warmth
· Birds add Subcutaneous fat for fuel for winter
· Shivering is an important means of thermogenesis
· Colour can provide warmth
· Black absorbs heat
· White colouration retains heat with wind chill
Gloger’s Rule: The farther north you go the paler the animal.
· What shape is best for the cold?
· Long ears, legs, and tail is not.
Allen’s Rule: For more northern animals Short Extremities are better.
Bergmann’s Rule: Low Surface Area to Volume Ratio
	Meadow Vole is very important because it feeds so many.
Some animals can stand on cold ice because arteries and veins are shutdown so they don’t feel the pain from the cold.
Countercurrent Heat Exchanger: Rete Mirabile or Wonderful Net 
· How an animal breathes in winter also conserves heat and energy
· Animals with longer snouts preheat the air as it goes through their nose.
· Pulling in some extremities to heat them up.
· Where birds sleep
· Place where it sleeps is called a Roost Site.
· Coniferous trees offer more warmth
· Stop wind with their many needles
· Holes in Trees
· Find Cavities to sleep in.
· Huddling to share body warmth
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Hibernation = TORPOR
Bats heart rate (24-36 bpm)
	Low temperature (5 Celsius)
Black Bears do not hibernate.
	They lower their heart rate
	Dormancy 
BEAR NEST = evidence of a bear feeding before dormancy.
	Bears do not urinate or defecate during winter dormancy.
	They use a rectal plug called Tappen that keeps them from fouling in their den.
There are “True” or “Deep” hibernators.
	Groundhog is the largest mammal which hibernates.
	Jumping mouse also hibernates.
		Their heart rate and temperature lowers to nearly 0.
Hairs have huge hind feet.
	That’s why they are called snowshoed hairs.
White tailed deer have small feet.
Caribou (Reindeer) have hallow feet for traction.
Ruffed grouse have little scales on the sides of their toes and use them as snow shoes.
	The snowshoes grow around October.
	They wear off as they walk on ice and snow a lot.
Behavioural Adaptations
	Subnivean Space
Deer go to deer yards
	Browse Lines is a clear indication of a deer yard.
Wolves have a behavioural adaptions.
	Travel in packs (7 of them usually).
	Wolves travel in a single file line
Otters have short legs.
	Slide on their bellies like a toboggan 
Mink
	Also use their bodies like toboggans.
Migrating
Most birds migrate in Canada.
Woodpeckers do not.
Most birds migrate because they feed on insects and there are none in winter.
Songbirds migrate.
Butterflies also migrate.
	Monarchs
Dragonflies migrate.
	Green Darners migrate.
Some Bats migrate.
	Red Bats migrate.
		Bats are being killed by wind turbines. Pressure change around the turbines makes their lungs implode. 
Birds travel thousands of miles when they migrate.
Arctic Tern, ex- world champion migratory bird. 20,00km roundtrip each year.
Fat powers flight.
Hyperphagia
Hyperlipogenesis makes it easier to gain fat.
