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-Galls are swellings on a plant caused by animals inside the plant tissue 

· - Physical defense can consist of body armor eg. Millipede (hard outer skeleton) 

· - Physical defense can be soft also eg the eastern tent caterpillar web

· - Physical defense can also have soft hair eg tussock moth 
· - Caterpillars use aposematic coloration= warning coloration, which is basically bight warning coloration allows a predator to learn quickly and avoid the color pattern 

· - cottontail rabbits run in a zig zag motion making it impossible for the hunter to predict were the animal is going to be at the time of attack. Both this rabbit and white tailed deer also put their tail up while running, called the raised white flag WHY? To warn the predator that they have seen it. Predator hunt on surprise and still, so if the animal shows that they have seen their predator, they might give up. So flags might advertise awareness 
Physical and chemical defenses
· Swallowtail caterpillars have an bright orange/red fleshy organ called an osmetrium. It looks like a serpent tongue that they stick out when they are disturbed to scare off predators. Osmetria give off a bad smell when stuck out – from two chemicals released from it. This is a physical and chemical defense
· Group defense in social insects

· -Yellow jacket wasps let out attack pheromones to alert the troops 

· -Birds alert other birds in a response called “mobbing” which is a pre-emptive defense; behavioral defense, because you try to scare off your enemy before it attacks you so an attack in the future by its kind is less likely. 

· -Flocking- geese, crows do that. They flock because of group protection. The more there are, the safer. *There is a safety in flocks. 
· - White tailed deer in late fall or early winter they leave their summer areas and head down to form large groups. These are called deer yards. They do this for safety and food. 

· - “fish school” do the same, as there is safety in numbers. 

· - Another time of defense by plants is to hire body guards in the name of ants to protect themselves and they pay them in return by “honey dew”. An example is carpenter ants guarding aphids or tree hoppers 
· Types of mimics

· -Part of background mimicry is dead leaf mimicry. Although there is a difference between background mimicry and background matching. In background mimicry, the body is shaped like what they are looking like, so its not just the background, it’s a background specific to an area, like a dead leaf. 
· - The bird-dropping moth is a good example of bird dropping mimic. 
· -When you lower in your pray by imitating the behaviors of another species e.g. to eat photnus (male) fireflies, other types of fireflies imitate female firefly behavior to attract the males and then eat them. This is called aggressive mimicry 

· -When a group of unrelated animals are all defended and bear similar appearance its called mullerian mimicry. In mullerian mimicry, every animal contains the chemical defense. 

· - However, on the other hand, the monarch is poisonous and is called a model (is your armed feature) and the viceroy; type of butterfly that looks like the monarch, is edible and is called a mimic (unarmed). This type is called batesian mimicry e.g. hornet vs fly. *model is more common than mimic 
·  Camoflouage
· -Animals not only use colors to camouflage, but they use shape too, such as butterflies that fall in the category of angle winged butterfly.  
· -Camouflage can be noticeable and not an element of the background. For example, the spittlebug sucks out the juices from inside the plant, hides inside the structure and lets the waste (froth) come out from his back, which is a whitish liquid and it shows on plants. 

· -Animals in ponds often use color patterns for a different type of camouflage. Bi-coloration can give you camouflage protection from below and above.

· -Animals that use countershading aka self shadow concealment, white tailed are the deer and the sand piper. 
· -Discreet patching also works for camouflaging, so for example just marks on the head or over the eyes. 
· *Masquerade means mimicking something or someone else 

· What happens when camouflage fails?

· When camouflage fails, animals use startle patterns. Startle patterns are usually hidden until needed, for example in snakes and giant swallow tail. Startle patterns can also have a 2nd function. Distraction or deflection of attack
· Although the eyespots are sometimes put on display. For example in the eyes elater and the tiger swallow tail. Eyespots sometimes don’t need to be hidden because they can make an animal look larger than life. 

· - 

· How do startling patterns work?

·  Since the bottom pair of wings is brightly colored under the first pair, they are called the under wings. So when the wings are closed, they are camouflaged but when they are startled, the wings open, starling the birds. 
· Techniques to distract

· use fake antenna and heads for distraction, good example of a butterfly with a tail is eastern tailed blue and the swallow tail. The fake tail on the back confused the predator as it looks like an antenna and antennas are found on heads, so the predator thinks its attacking the head, while it actually is attacking the back of the butterfly, giving it time to escape. When an animal bites off a tail of a butterfly, it is called detailing 

· Some animals can get rid of their tail on purpose if It is in the grasp of a predator. For example, the five lined skink who lets go of his tail when attacked by a predator.  When a body part comes out on purpose, its called autonomy
· Defense for plants
· -Plants face all of the same problems that animals encounter e.g., producing off spring, finding food, find a mate, environmental stresses, and risk of being eaten by large and small animals. Animals that eat plants include ground hogs.
· - Plants can create their own food through photosynthesis 

· - All parts of a plant are eaten by animals 
· - When you see an eaten plant, its called siege lost and when you see a plant untouched, its called a battle won 

· Physical Defenses*** on exam
· When you have a hard surface on a plant, its physical protection. Trees and other woody plants have external armor= bark. Acorn has Lignin, which gives cherry pits their hardness
· - Some plants have sharp spines. When leaves are modified into sharp structures, they are called spines. So its leave tissues that become spines. E.g. scotch thistle 
· - Prickles are different than spines and come from the epidermis, from the skin of a plant. So prickles are epidermal outgrowths. So if you were to cut one, all you would have would be the outer growth of the plant making this. E.g. Prickly ash has prickles
· Mimicry

· - When the rose produces buds, it makes them resemble like prickles. This is called auto mimicry 
· - Hawthorns and honey locust have thorns. Thorns are modified branches 

· -There are soft defenses as well- Modified Plant hairs are called trichomes. If trichomes are densely packed together, they form a physical barrier for small herbivores that climb that stem or try to eat it. This kind of physical defense works on small insects. E.g. Mullein leaves 
· -
·  There is another type of trichome that has a ball on top, which lets out an oozy glue substance and the balls on top are called glandular trichomes; physical plus chemical defense. E.g. stinging nettles. Water smartweed is another example whose leaves have no trichome when its in water, but if water goes away, trichomes appear on leaves. The defense is not there initially but is produced on demand. This is called inducible. 
· Structures

· - Plant structure itself can also be a warning, not just the outer part, but also the inner part. Because they have structural components that make them hard physically. Structural elements such as cellulose, hemicellulose, and pectin make plant tissue hard to digest. 
- Lignin is another structural element which gives leaves stiffness, nuts and cherry pits their hardness. It is often found in structures called sclereids.  Structural elements are digestibility reducers 
· - Silica held in phytoliths, are hard, unreactive, colorless compound found in horsetails. E.g. silica in grasses. 
· -Calcium is only used for defense and therefore are secondary metabolites. 
· Arum plants have calcium oxalate crystals in their leaves. E.g. skunk cabbage, jack in the pulpit. Arum means any plants that has leaves with calcium oxalate crystals
· - milkweed have cardiac glycoside, which gives out a milky subtance
· Chemical defense

· Toxins that don’t contain nitrogen ; terpenoids
· The terpenoids are a large and diverse class of naturally occurring organic chemicals. So terpenoids are basically bitter tasting major group of chemical toxins. They have a couple of purposes, they are bitter tasting and they are sticky
· - Cardiac glycoside found in milkweed are called terpenoids (they do not contain nitrogen). 

· -Another plant that contains terpenoids is resins (oleoresins); which is goey stuff that comes out of the coniferous tree when an animals tries to bite on it. So that’s a good defense for a pine cone developing because the tree wants to protect its seed inside those cones so by having gum all over them, very few animals will eat that. Another plants whose defensive compound is resins is Poison ivy’s and the reactive compound that causes you to itch from poison ivy is called urushiol. 
· -So one attack by insects can get the tree to produce reserve of resins for later use, which are stores in resin ducts and another attack can get them to produce it right away 

· Toxins that contain nitrogen; alkaloids 
·  Asters and buttercups are a good example of consisting alkaloids.
· There are two types of attack by the plant- inducible response (doesn’t happen until the thing is under attack) but some toxins are produced on demand part of a plants constitution is constitutive defense.
-Hydrocyanite

Bracken fern and roses contains a cocktail blend of toxins, so it’s a chemically armed plant contain HCN. Clovers (bird’s foot trefoil) also have HCN. 
*Latex is a mixture of different chemical types put together and special cells that hold latex are called laticifer 

- One way that phytoproteins work in plants is by disrupting digestion of the animal by interfering with digestive proteins

In insects there are two main types of growth hormones, some plants can produce either one or both of those insect growth hormones and they are identical in form and function. For example, rock polypody (a fern) is loaded with moulting hormones, which are commonly known as phytoecdysones. Bracken fern are also loaded with phytoecdysones. 
- Balsam fir contains phytojuvenile hormone (which makes the insect stay young forever, they never grow up. So they never get a chance to mature) 
· Reproductive hormones

Plants produce reproductive hormones that affects the insects growth. They produce phytogrowth hormones of two types. They also produce hormones that affect an insects reproductive system. These generally affect mammals, because mammals  eat these trees. 

Plants produce phytoestrogen.
St-johns wort produce phototoxins and when the animals eats it, the chemical inside the body migrates through the body and appears next to the skin which interacts with ultra violet light and makes the animal more responsive to uv light so if its a mammal, it gets skin sores and in insects it causes cracks and lesions. So what it basically does is makes the outer part of the bacteria interact with sunlight so the rays really damage the skin of the animals 

These two are command central chemicals that trigger a series of chain reaction, so when an animal attacks the plant, there is a response by the plant which could be terpenoids, alkaloids, etc and a whole series of other events are happening inside the plant and they are being caused by 

-jasmonates ethylene

- salicylic 

· -Some plants lose parts of their body when they are under attack by microbes who are eating their cell. So they basically kill the tissue the microbe is eating and then just absorb it back in. When a plant is killing and eating part of its body and killing cells around it, it’s called autophagy. It’s a part of defense 
· - some trees compartmentalize the area of themselves that is under attack by an animal and seal it. 
· - plants hire ants to take away the danger; which is primarily caterpillars. Extrafloral nectaries  (outside the flower) is where nectar is made for ants (who protect the flower from danger) to feed on 
· How animals solve the second major problem

· How animals deal with extreme cold; Temperature mainly

· - Solution A; dress for the occasion. 
· Mammals – such as fox stay warm by growing more hair. Outside hair is called guard hair. Guard hair grow longer and thicker. 
· Birds; their outer feathers grow extra feathers which are longer and denser. So birds grow bulkier feathers and contour feathers on the outside and down feathers underneath help keep the bird warmer. Eg black- capped chickadee. Birds also add subcutaneous fat for fuel but unlike mammals that fat is not primarily used for warmth. It helps them keep warm indirectly. They shiver to generate heat but not because they cold like mammals but they shiver naturally. 
· -Another way that they keep warm is by fluffing up their feathers and trapping air in their feathers, which allows them to trap more heat. 
· - color can also provide warmth; lighter colors like white. Why? 
· Animals also add extra layers on the inside. Mammals have two layers of fat. First form of fat for mammal is underneath also called subcutaneous fat for insulation to keep warm. Second type of fat is around the heart; internal brown fay for burning for warmth. **only mammals have that**
· How does white color help animals stay warm?
· How do hairs and feathers get their color? Pigment. and pigments provide the dark color, but if there is no pigment, then the inside of the feathers are hollow so when the bird has empty spaces within, it holds better heat in. Therefore, feathers that are white tend to retain body heat better. So pale colors retain body heat better

· -There is gloger’s rule which basically states that as you go farther north, you tend to find animals that are paler.

· What shape is best for the cold?

· - large ears, long legs, long tail is not of course the best shape for the cold, however, shorter extremities can be an important thing and are better. This is where allen’s rule comes into play; when you go farther north, a lot of animals that are related to each other tend to have shorter extremities 
· -You also tend to find animals that are very big but round so they have a lot of volume but less surface area, which keeps them warmer. This is called low surface area: volume ratio. So the lower that ratio is, the more body heat the animal can KEEP and the higher that ratio is, the more body heat you LOSE. This is called bergmmann’s rule. So smaller ratio is better for being further north. For example 50:25 (meaning 50 divided into 25 gives you a ratio of 2, which is good, but 100:10 gives you 10 which is not good. one animal that has low surface ratio to volume is meadow vole. *Ratio will be on the exam
· - Counter current heat exchange –Countercurrent heat exchange (CCHE) is a highly efficient means of minimizing heat loss through the skin's surface because heat is recycled instead of being dispersed. This way, the heart does not have to pump blood as rapidly in order to maintain a constant body core temperature and thus, metabolic rate. In a countercurrent heat exchanger, the hot fluid becomes cold, and the cold fluid becomes hot. Each plexus consists of a singular artery containing warm blood from the heart surrounded by a bundle of veins containing cool blood from the body surface. As these fluids flow past each other, they create a heat gradient in which heat is transferred and retained inside the bod. As the (cold) blood flows back up from the paws through the veins (brings in the cold blood from outside that lacks all the nutrients) it picks up heat from the blood flowing in the opposite direction, so that it returns to the torso in a warm state, allowing the fox to maintain a comfortable temperature, without losing it to the snow.
· - fox have longer tails to protect their face so they wrap it around their face. 
· How an animal breathes in winter also conserves heat and energy. They have blood vessels in their nose, so cold air comes in and blood vessels contain hot blood, which give the animal heat. 
· -Tucking extremities under a wing can also help them keep warm. So put one leg under the wing to keep it warm. 
· -where a bird sleeps is also important. For example; coniferous trees offer more warmth, especially when covered with snow because the snow helps the bird keep its body heat. 
· -Woodpeckers, small owls and black-capped chickadees stay inside cavities overnight. 
While some animals gather around in a tree cavity and stay together. This is called huddling, such as flying squirrels. Huddling serves to create a better surface area to volume ratio by animals collectively.

- some animals build their own shelters such as muskrat lodge.
-beavers build lodges. 
How you can tell if there is an animal in that shelter is if there is a “hole” on top of the snow like castle. These holes are calling breathing holes. 
-Small animals find warmth under the snow in the SUBNIVEAN SPACE (meaning above ground but under snow)
How winter- active endothermic animals avoid freezing 
An endotherm is an organism that maintains its body at a metabolically favorable temperature, largely by use of heat set free by its internal bodily functions instead of relying almost purely on ambient heat.
On cold days animals can bask in the sun. So they choose a warm site and just take in the sun. Basking can be done while sleeping.
- Shivering is an important means of thermogenesis. 


- Black capped chickadees lower their body core temperature by 12 deg Celsius. How does that help them from freezing? If your body core is really warm and its cold outside, more energy goes out into the colder environment but if you lower your body temperature that means there is a lesser gradient and therefore less heat is lost. But when the drop their body temperature to 12 degrees, they cant really stay awake so they enter a deep sleep called TORPOR. 
- If their body temperature drops too low, they start shivering to generate heat. 
- other animals become inactive (go dormant) such as a frog. For many animals a body temperature of below zero is fatal. How can this animal survive sub zero temperatures? They have to go to a place that stays above zero. They avoid freezing by avoiding it physically by going down the frost line; The maximum 

An example is BULLFROG. Unlike frogs, toads DIG beneath the frost line. 
- A snake (an ectotherms); An animal that is dependent on external sources of body heat, survive by going below the frost line through cracks. So they survive by freeze avoidance and they do that physically by going down into whats called a HIBERNACULUM 
- All turtles escape sub zero temperatures by going to the bottom of ponds and lakes. 
-But insects and other invertebrates, such as a caterpillar go dormant above the frost line. How does that help them? They produce an anti-freeze; cyroprotectants (protects life) called glycerol, which makes the water, stay fluid. 
- Many moths in wintertime stay as a pupa in a cocoon. *Angle winged butterflies stay as adults to supercool. 
-Mantids do not survive the winter as adults. They put a cluster of eggs and hide it inside a form like structure. So mantid eggs are housed in special cases called OOTHECA. 
- Walking sticks also overwinter as eggs and they lay their eggs individually. These eggs go on a journey as the ants collect the eggs and take them underground to their colonies for the edible “capitula” 
- insects often overwinter in sheltered sites. For example fruit flies that lay their eggs in the stem and the stem swells around the insect egg and then the larvae eats the inside, makes a chamber and then comes out of that hiding by using a balloon on its head that opens the stem. 
- Some animals spend the winter in an inactive state. Such as the goldenrod gall. So they have cyroprotectatnts protecting the inside of the cells and ice nuleating sites between them which makes them freeze tolerance. Another example of this is gray tree frogs, spring peeper and wood frogs, which also freeze. 
-turtles have a mixed strategy to deal with the cold. They can be frozen, can be freeze tolerant or if its colder they can switch to being supercool.

-Hatchling painted turtles are also freeze tolerant but to a limited degree, if temperature is -4, they use super cooling. 

Difference between super cool and freeze tolerant

Supercool means no ice in the body, but if there is ice forming in the body (not inside the cell but in between the cell spaces) they tolerate it which means freeze tolerance. Although, both involve glycerol 
What about mammals? 
No mammas is freeze tolerant and supercooling is extremely rare.
Raccoons undergo longer periods of torpor called lethargy. They undergo lethargy in sheltered dens and their body temperature remains high. 
- porcupines also use dens 
- bats undergo dormancy; fairly low heart rate, low temperature and easily arouses (awakened) 
-In sub-zero Temperatures black bears are dormant. They put a lot of body fat on largely for insulation by eating a lot in the fall. They eat beechnuts and have incredible feet, which they use to climb trees and make bear nests. Their heartbeat drops but their body temperature doesn’t 
- bears do not urinate or defecate during winter dormancy because of the rectal plug called TAPPEN, so when fall comes around, that rectal plug comes out and they release their poo. 
AFTER MIDTERM LECTURE STARTS HERE

- Groundhogs are the world’s largest true hibernator because their body core drops down and the heart rate drops down. They curl into a ball to get a better shape. Although all hibernators wake up once in a while just to make sure that their body temperature doesn’t drop down so low. 

- Jumping mice are also true or deep hibernators 

- ruffed grouse make brand new snow shoes every autumn

Behavioral adaptations
- Go to subnivean space eg squirrel 

- White tailed deer move to a sheltered area with less snow and form yards. These yards are low-lying areas with heavy cover over the head like a fine umbrella. A browse line identifies a deeryard.  

-Wolves walk into another wolves snow steps so spend less energy

- Otters have short legs because slide on their bellies. They toboggan. Another mammal that use their bodies to toboggans are mink 

Other strategies animals use during winter?

They go dormant (become inactive) or they migrate to sub zero temperatures. E.g. birds, monarch butterflies and green darner (dragon flies) migrate.         
         Migration is complex adaptation to solve environmental stresses. It is partly learned and partly programmed. For example, with the younger birds, they fly the right distance but the wrong direction and the adult birds fly the right direction and distance.      
- Most of the birds migrate and travel tremendous distances. Arctic tern are the ex world champion migratory birds. 
- To migrate to long distances, they power that flight with fuel. Where do they get that fuel? Fat from food that powers the flight. They store fat instead of carbs because more energy and no need for intense water intake as fat already has water. Semipalmated sandpipers double their body weight in 10 days of feeding.
- Most songbirds travel at night because less predator and at night, there is less chance of overheating. The cold temperature keeps their engine cool thus less water loss. So its calmer, cooler and safer. 
-Although some birds might migrate in daytime and still conserve energy e.g. hawks. Both hawks and eagles thermal hop without using their wings by the process of soaring; coming up and gliding; going down. 

- When the birds wings are not open all the time, so when its going up, it flaps its wings but as it comes down it closes them is called bounding flight. Some birds use this technique eg humming birds and black birds.

- Sandpipers fly both day and night 

How do the birds find the way while migrating?

-Daytime migrants navigate by the sun, landforms and other visual cues. 

- Nocturnal (night) migrants use visual cues too, like the constellation of the stars.
- BOTH DAY AMND NIGHT MIGRANTS USE THE EARTHS’S MAGNETIC FIELD. For example, rhodopsin is a photo pigment in the retina and is likely involved with electromagnetic interaction. 
- Banding reveals migration secrets. In England, it’s called ringers. 
- Geese fly by day and night but why do they form a v shaped flock? It is to conserve energy and have a free lift. 
What do plants do in sub zero temperatures?
-Ice in the plants kills the plant, so they go dormant (stage where they become inactive in the soul under the snow) 
-Plants become cold hardy. Which means they 1) kick the water out of their leaves and stems and store it some place else or let it evaporate so they reduce the amount of free water in their structure before winter. 2) They also pull water out of their cells, making them more concentrated, thus those cells do not freeze to zero degrees but maybe -5 or -10 degrees. 3) They add protective sugar to cells, which increases solute concentration. 4) They add unsaturated fatty acids to cell membranes to increase flexibility. 5) Make anti freeze proteins, like animals to suppress ice formation and for proteins to resist dehydration. 

BUT, when ice does form inside the cell, their cell membrane is flexible and builds around that ice. 

-Plants become COLD HARDY; is a plant equivalent of freeze tolerance because ice forms NOT IN THE CELL but around the cell . Plants become cold hardy through ACCLIMATION. It is a 2 stage process. The first part is triggered by the change in the photo period; the ratio light to dark. 

- How do plants detect photo period? They have phytochromes= light sensitive photo pigments which cause cells to go dormant and make plants sensitive to low temperatures. 
 The second stage is triggered by cold temperature (0-10 Celsius) 
6a video lecture
- Keeping needles creates a new problem which is solar radiation; it damages tissues. 
· Midterm Sample Questions (Fall 2013)

· The following 15 questions are sample questions of the sort you can expect on the

· midterm. Keep in mind that these sample questions likely include content from the

· remaining lectures until the midterm.

· 1. The breast bands on a Killdeer are an example of:

· a) distraction patterns

· b) startle patterns

· c) disruptive patterns

· d) countershading

· e) implant surgery

· 2. The Painful Beetle is defended by cardiac glycosides. It looks almost exactly like

· the Deathrow Bug, which is full of neurotoxins. This bug closely resembles the I-spit-toxinsin-

· your-face Spider, which is full of cantharidin. This is an example of:

· a) aposematic colouration

· b) Batesian Mimicry

· c) Mullerian Mimicry

· d) both (a) and (c)

· e) none of the above

· 3. Which of these animals does not use camouflage as its first and main defence:

· a) American Bittern

· b) Inchworm caterpillar

· c) Gray Tree Frog

· d) Red Eft

· e) Savannah Sparrow

· 4. Mobbing is a defensive behaviour employed by:

· a) Blue Jays

· b) Meadow Voles

· c) Yellowjacket Wasps

· d) Garter Snakes

· e) angry soccer fans

· 5. Bullfrogs, adult Painted Turtles, and Northern Water Snakes share this feature:

· a) supercooling

· b) they play dead when attacked

· c) they bear large eyespots to startle predators

· d) they are freeze-tolerant animals

· e) none of the above

· 6. The Tree Chewer, a harmless uncommon beetle, is yellow and black and looks just like the

· common stinging Yellowjacket Wasp. This is an example of:

· a) Batesian Mimicry

· b) cryptic camouflage

· c) Mullerian Mimicry

· d) honest advertising

· e) none of the above

· 7. If hibernation involves both the heart rate and body temperature falling to near zero, which

· animal is not a true hibernator:

· a) Big Brown Bat

· b) Black Bear

· c) Black-capped Chickadee

· d) none of the above are true hibernators

· e) all of the above are true hibernators

· 8. Together an animal’s eyes can see 350 degrees of combined field of views with 15 degrees of

· overlap. This animal is likely a/an:

· a) mouse

· b) owl

· c) hawk

· d) fox

· e) hockey player

· 9. Which of these measurements would be best for an animal living near the South Pole: SA =

· surface area; V = volume: TL = tail length (note: the actual units are not important).

· a) SA = 120; V = 20; TL = 100

· b) SA = 120; V = 90; TL = 100

· c) SA = 240; V = 20; TL = 50

· d) SA = 240; V = 220; TL = 50

· e) SA = 360; V = 120; TL = 100

· 10. Bicolouration is a defence often found in animals that live:

· a) on the floor of a forest

· b) on the surface of ponds

· c) in cattail marshes

· d) on tree trunks

· e) in San Francisco

· 11. An insect fails to moult and "stays forever young." This is because it:

· a) had a meal of Balsam Fir

· b) had a meal of St. John’s Wort

· c) had a meal of Buttercups

· d) had a meal of Milkweeds

· e) visited Cher’s plastic surgeon

· 12. The common and very bad tasting Frog Lizard looks just like the very common poisonous

· Jumping Frog and this looks just like the orange and blue delicious and harmless Eat-Me-IAm-

· Tasty Snake, which is really quite rare. This is an example of:

· a) Batesian Mimicry

· b) Mullerian Mimicry

· c) Aposematic Colouration

· d) all of the above

· e) none of the above

· 13. The rete mirabile is used by:

· a) ectotherms that overwinter as adults

· b) frogs that are freeze-tolerant

· c) American Bitterns to avoid detection

· d) ducks to keep their feet from freezing

· e) none of the above

· 14. If you ate Purple Asters, you would feel the effects of:

· a) cardiac glycosides

· b) alkaloids

· c) calcium oxalate crystals

· d) HCN

· e) Prince

· 15. Which of these is an example of masquerade:

· a) an American Bittern pointing its bill in the air and freezing

· b) a Chipping Sparrow showing only its head with an eyestripe above its nest

· c) a Sphinx moth opening its wings and showing a set of fake eyes

· d) a Giant Swallowtail caterpillar looking like bird poop

· e) a Gray Tree Frog changing its colour

