Natural History Class 1

Introduction – What Is Natural History?
· Natural History can be defined as the observation of the interactions of living plants and animals. (Flora and Fauna)
· In other words, it’s the interrelationships between living, breathing, dynamic plants and animals. 
· Naturalist  Anyone who has a general interest in Natural History.
· Herps  The short term of a word meaning reptiles and amphibians. 

Component 1: Staying Alive – Defences (Appearances)
1. Camouflage (General Info)
· Camouflage  Concealment.
· In addition, for camouflage to work, animals must be cryptic.
· Cryptic  Motionless.
2. Background Matching (Pattern)  When animals possess a certain pattern they use to camouflage by matching the background of a particular area or habitat. (Grasslands, Cattail Marsh, Forest Floors). 
a) Grasslands (Fields/Meadows)  They are areas characterized by vertical lines.
· Therefore, any animals that hide here must also have vertical lines on their body. 
· Savannah Sparrow  An example of an animal that uses vertical lines to perform background matching in Grasslands.
b) Cattail Marshes  An example of another habitat characterized by vertical lines. 
· However, Savannah Sparrows do NOT hide here. (American Bitterns do!)
· American Bittern  Use background matching to hide in Cattail Marshes.
· They do so by putting their beak in the air and remaining cryptic to match up with the vertical lines.
c) Forest Floors  A habitat characterized by patches of light and dark. (Light specked floors)
· Therefore, animals with speckles on their bodies would use background matching to conceal themselves on forest floors. 
· Ruffed Grouse or FEMALE Spruce Grouse  Are both examples of animals that use background matching on forest floors. 
· However, it’s important to specify FEMALE spruce grouse because they undergo this process while nesting.
· Baby White-Tailed Deer  Another example of an animal that uses background matching to hide in forest floors. 
· In fact, they do so by laying down and using the spots on their back to match the patches of light and dark. 



3. Mimicry  When an animal uses its colour to conceal themselves by posing as something else. (Bark)
· In other words, its camouflage by colour patterns and when one thing resembles another.
a) Basic Mimicry 
· Gray-Tree Frog  An example of an animal that uses mimicry to pose as something else and conceal themselves. 
· Simply put, they use their color to look like tree bark.
· It’s important to note that they can actually change their colour to match different bark. (Green, brown, etc.)
· Eastern Screech-Owl  Another example of Bark Mimicry.
· Although this only occurs as they hide in or on trees during the DAYTIME. (Hunt at night, so not needed).
b) Seasonal Change Mimicry 
· When an animal changes colours in order to use mimicry and to resemble something else and conceal themselves. 
· Snowshoe/Varying Hair  Example of animal that undergoes Seasonal Colour Change Mimicry. (Brown – White)
· Ptarmigan  Example of Bird that also undergoes seasonal colour change in order to use Mimicry. 
· Molt  The process of mammals shedding fur and birds losing feathers in order to undergo season colour change.
4. Disruptive Patterns  
a) Basic Disruptive Patterns 
· Where an animals colour PATTERN is used for camouflage/concealment by breaking up the shape of the animal.
· It is important to note that this is not their colour in general, but a particular pattern they possess.
· Song Birds  Are an example of animals that use Colour Patterns for camouflage. 
· Eye Stripes  Their disruptive patterns which serves to break up their body and conceal them.
· In addition, this is particularly evident while songbirds are nesting.
· Kill Deer  Another example of animals that use Disruptive Patterns for Camouflage.
· Breast Bands  Their particular disruptive pattern used to break up their body and conceal themselves. 
· Canada Goose  A 3rd example of an animal that uses Disruptive Patterns for Camouflage. 
· Chin Straps  Their respective disruptive pattern used to break up their body and conceal themselves.
· Common Loon  A 4th example of an animal that uses Disruptive Patterns for Camouflage.
· Necklace  Their disruptive pattern which serves to break up their body and conceal themselves.
b) Coincident Disruptive Coloration  When the animals body has different patterns, but in a certain position, the patterns match up and gives it a continuous disruptive pattern. 
· Leopard Frog  An example of an animal that uses CDC or Coincident Disruptive Coloration.
· Simply put, when they are in a certain position, their legs and body for a complete and continuous disruptive pattern. 


5. Masquerade  When the body SHAPE of an animal resembles something that it is not. 
a) Dead Leaf Mimicry  When an animals SHAPE resembles dead leaves and it is used for camouflage. 
· Angle-Winged Butterflies  Example of an animal that uses its shape to resemble dead leaves and ultimately conceal themselves.
b) Live Leaf Mimicry  When an animals SHAPE resembles Live Leaves and it is used for camouflage.
· Katydid  An example of an animal that uses its shape to resemble live leaves and it is used for camouflage. 
· Luna Moths  Another example of an animal that uses its shape to resemble live leaves and it is used for camouflage. (Hangs there, even has insect holes)
c) Twig Mimicry  When an animals SHAPE resembles Twigs and it is used for camouflage. 
· Inch Worms  An example of an animal that uses its shape to resemble a twig thus concealing themselves.
· Walking Stick  Another example of an animal that uses its shape to resemble a twig thus concealing themselves. 

6. Summary of Lecture 1
· Natural History  Animals and Plants studied by Naturalists. 
· 4 types of animal defences based on appearances 
· Background Matching  Animals match a particular habitat based on shared patterns. (Grasslands + Savannah Sparrow, Cattail Marshes + American Bittern, Forest Floors + Roughed Grouse, Female Spruce Grouse, & Baby White-Tailed Deer)
· Mimicry  When an animal uses its colour to conceal themselves by posing as something else. (Gray-Tree Frog/ Eastern-Screech Owl + Bark, Snowshoe Hare/ Ptarmigan + Seasonal Color Change)
· Disruptive Patterns  Where an animals colour PATTERN is used for camouflage/concealment by breaking up the shape of the animal. (Songbirds + Eye Stripes, Kill Deer + Breast Bands, Canada Goose + Chin Straps, Common Loon + Necklace)
· Masquerade  When an animals SHAPE resembles something else and it is used for camouflage. (Angle-Winged Butterflies + Dead Leaf Mimicry, Katydid & Luna Moths + Live Leaf Mimicry, Inchworms + Walking Sticks + Twig Mimicry, Tree-Hopper  Thorn Mimic.

Natural History Class 2

Component 1: Staying Alive – Defences (Appearances)

1. Masquerade (Continued)  When animals use their shape to look like something else. (In this case, by adding things to their bodies.)
· Giant Swallowtail Caterpillar  An example of an animal that uses masquerade and adds stuff to their body in order to look like something else. (Bird Dropping Mimic)
· Camouflaged Looper  An example of an animal that uses masquerade for concealment by adding something its body to resemble something else.
· They add plant debris to its body. (Plant Mimic)
· Spittlebug  Another example of animal that uses masquerade by adding something to its body so that its shape resembles something else. 
· They cover themselves in some frothy looking substance that resembles spit. (Spit Mimic) 
· Important to ntoe that this happens when the spittlebugs suck the juice out of a plant and turns it into frothy stuff that comes out of their backend. 
· Woolly Aphids  Yet another example of an animal that uses masquerade to conceal themselves by adding something to their body.
· They do so by secreting a liquid that becomes a white fluffy like material that they hide under.
· Scarlet Lily Leaf Beetle Larvae  One last example of an animal that uses masquerade to conceal themselves by adding something to their body. 
· They do so by secreting a membrane around their body which they proceed to fill up with their own poop until they’re completely covered. (Covers themselves in shit to make them look inedible)
· Important to note that like the spittle bug, its only the juvenile/larvae form that uses masquerade.

2. Bicolouration  Consists of Background Matching in two directions in order to conceal themselves. 
· Whirligig Beetles  An example of an animal that uses bicolouration in order to conceal themselves. 
· Whirligigs are black above and white on top and typically remain at water level. 
· Simply put, If you’re a fish underneath the white sky and their white underside acts as camouflage but if you look down at the water, they black upper side blends in with the darkness of the water.
· In other words, their color scheme allows them to use bicolouration as a primary method of concealment from predators above and below them.
· Backswimmers  Another example of animals that use bicolouration to conceal themselves. 
· While they have dark undersides and white upper surfaces, they actually swim upside down, thus proving to be an example of bicolouration as concealment.
· 
3. Counter Shading (Self-Shadow Concealment  When the lower part of an animal gets shaded by the upper part in order to conceal the animal. 
· White Tailed Deers  An example of an animal that uses countershading for as camouflage. 
· Basically, as the top of their body shades the lower part of their body, their body looks uniform in appearance and resembles a one-dimensional figure rather than a three dimensional one. (Flatter and harder to see in the background)
· Sandpipers, Wolves, and Snowshoe Hairs  All examples of animals that can also use counter shading to conceal themselves. 

4. Startle Defences  Patterns, Structures, and Sounds that appear at the last second in order to scare/startle the potential attacker and give the animal in question a chance to escape.
· Important to note that these are typically backup defences that occur if their primary defence fails.
a) Startle Patterns  Patterns that appear at the last second to scare/startle the potential attacker to give the animal in question a chance to escape. (Can be bright colors or eye spots).
· Underwing Moth  An example of an animal that uses startle patterns as a backup defence. 
· Primary Defence  Bark Mimic
· Secondary Defence  Bright bold colors under their wings that are used to startle the attacking animal. (Startle Pattern = Bright Color)
· Angle-Winged Butterfly  Another example of an animal that uses startle patterns as a back up defence. 
· Primary Defence  Dead Leaf Mimic 
· Secondary Defence  Startle Pattern (Color)
· Grasshoppers  Some grasshoppers also use startle patterns as a backup defence.
· Gray-Tree Frogs  Another example of animals that use bright colors as their form of startle patterns.
· They have bright yellow under their legs.
· Sphinx Moths  An example of animals that use eyespots as their form of startle patterns.
· Polyphemus  Another example of an animal that uses eyespots as their form of startle patterns. (PS: it’s a moth)

b) Startle Structures  Structures that appear at the last second to scare/startle the potential attacker to give the animal in question a chance to escape.
· Giant Swallowtail Caterpillar  An example of an animal that uses a startle structure as their form of backup defence. 
· Consists of two bright red horns that come out when needed and resemble a snake’s tongue to startle predators.
c) Startle Sounds  Sounds that are generated in the last second to scare/startle the potential attacker and give the animal a chance to escape.
· Beavers  An example of an animal that uses a startle sound by slapping their tails against the water and making a big splash/loud slapping sound.
· Important to note that this is actually their primary defence though, so not a backup defence.
· Ruffed Grouse  Another example of an animal using startle sounds by making a very loud explosive sound with their wings when they take off.
5. Distraction Patterns  Patterns that are always visible and are used to deflect the predators attack to a non-vital body part. 
· Eyed Elater  A click beetle that has eyes on their bodies that are used as distraction patterns. 
· Tiger Swallowtail  Another example of an animal with fake eyespots that are always have visible and serve as distraction patterns.
· Hairstreak Butterfly  Yet another example of an animal that uses distraction patterns to direct a predator’s attack to a non-vital body part.
· They have little tails that look like antenna and is supposed to prompt predators into attack that part, thinking that its their head. (Fake Antenna as Distraction Patterns)
· Swallowtail Butterfly  Another example of an animal that uses fake antennae as a distraction pattern. (direct the attack to a non-vital area)
· Five-Lined Skink  An example of an animal that uses Autotomy as a Distraction Pattern in order to direct the predators attack to a non-vital body part.
· Autotomy  Ability to regrow a body part/limb. 
· They do so by having animals attack their bright blue tails, which then separates from their body and jumps around serving as a distraction and allowing the skink to get away.

6. Body Armour as a Physical Defence 
· Narceus Millipede  An example of an animal that uses Body Armour as a Physical Defence.
· They have a hard shell that makes it very hard for predators to bite threw and harm them.
· Snail  Another example of an animal that uses Body Armour as a Physical Defence.
· They have a calcium shells they can hide behind.
· Beetles & Clams  Two other animals that use body armour as a physical defence. Some.
· Painted Turtle, Map Turtle, Blanding’s  All examples of animals that use body armour as physical defence. 
· They have shells that they use as armour and hide in.
· Important to note that blanding’s turtle is different than the other two mentioned. (They can partially close the bottom part of their shell, thus being better body armour).
· Snapping Turtle  While they have a hard top shell, they actually cannot fully withdraw into their shells because they have an underdeveloped plastron.

7. Hairs as Physical Defence 
a) Soft Hairs 
· Eastern Tent Caterpillar  An example of an animal that uses soft hairs on their body as a deterrent for attackers. (because who wants to eat hairy stuff)
· They also use a silk tent as a defence built around branches. 
· Important to note that they don’t feed in these tents.
· Fall Webworm  Another example of animal that builds soft tents to hide in and deter other animals from eating them. 
· Important to note that unlike the Eastern Tent Caterpillar, they build webs around leaves and feed inside their tent. 
b) Modified Hairs  Hair that take on hard forms to serve as a physical defence (Spines, Quills, etc.)
· Woolly Bear  An example of an insect that uses stiff hairs as a defence. (Caterpillar)
· Porcupine  An example of a mammal that can use stiff hair for defence. (Quills)
· Their quills have little barbs on them that resemble zipties. (So they go in easy, but don’t come out easy)
· Important to note that in order to stick an animal with their quills, they must make contact with the attacker.
· Furthermore, Porcupines can have as many as 20K quills on their body and NONE on their bellies.
· Moreover, Porcupine quills have antibiotics on them, linked to two possible theories. (to simply deter animals and not kill them & to not kill themselves if they prick each other)
· Guard Hairs  Modified Hairs on porcupines & all mammals. 
Staying Alive – Chemical Defences
· Important to note that most animals that have strong chemical defences are typically brightly coloured and NOT camouflaged. 
· They want animals to associate bright colors with danger and leave them alone.
· Important to note that often the chemicals/poison does not kill the attackers, but simply
1. Poison Spines  Chemical Defence consisting of a combination between modified Hairs + Poison.
· IO Moth Caterpillar  Bright green caterpillar that is an example of an animal with poison spikes. 
· The toxins they have in their spikes can cause very red rashes.
· Milkweed Tussock Moths A bright caterpillar that has poison in its body that is used as their strong chemical defence. (not spikes just filled with poison)

2. Aposematic Colouration  When animals with bright colors also have strong, usually chemical, defences. (Warning Coloration)
· Black and White  Aposematic at night
· Colour in Day = Keep Away
· Yellow Jacket  An example of an animal with bright colors that are associated with danger. (Their stings means that Bright Color = Danger)   
· Red Eft  Another example of an animal with both bright colors and poison. (Aposematic Colouration) 
· Brightly coloured salamander with poison in his skin.
· Milk Weed Beetle  Another example of an animal with warning/aposematic colouration. (Brightly Coloured + Poisonous)
· Striped Skunk  An example of an animal that uses aposematic colouration during the night time. 
· Skunks are mostly night active, so while it seems that they don’t have bright colours, black and white actually prove to be warning colouration at night time. 
3. Produced Poison  When animals produce their own poison or take poison/toxins from other animals or plants. 
· Lady Bugs  Are an example of an animal that manufactures their own poison/toxins.
· Monarch Caterpillar  An example of animal that gets their poison from another plant.
· Sequesters Cardiac Glycosides from Milkweeds.
· Cardiac Glycosides  A bitter tasting terpenoid poison that effects the heart.
· Milkweed Tussock Moth  Another example of an animal that sequesters cardiac glycosides from milkweeds.
· Fireflies  Yet another example of animals that sequester their chemicals from other sources. (plants, animals, etc.)
· Photuris Fireflies  Sequester their toxins from bating and eating male Photinus Fireflies. (They go into areas with other fireflies, blink back their mating codes, and kills them when they come close) 
· Aggressive Mimicry  Another word for the sequester process of the Photuris Fireflies.

· Chemical defences can be released from different parts of the body (out their mouths, coming out of their leg joints.
· Cantharidin  A terpenoid released by Blister Beetles through their leg joints.
[bookmark: _GoBack]^ This might be relevant for the next one actually so ill wait… 
1. General Information
· There are three tools to be a Nationalist. (Net, Binoculars, Hand Lens)
· Treehopper  Adult Spittlebugs 
· Underwing Moth  Caught by sugar bating, also typically several different patterns in one area so attacking animals don’t catch on to their startle patterns.
· Polyphemus  A moth with no mouth parts and whose soul purpose is to reproduce. 
· Osmeterium  The red horn startle structures of the Giant Swallowtail Caterpillar. 
· Eye Spots  Can be both distraction and startle patterns. (Depends if their always visible or visible at the last second)
· Top part of shell is called a Carapace 
· Bottom part is called a Plastron
· Porcupines  Cannot shoot their quills

