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October 24th 2011

Filter feeding – extracting nutrients by filtering them from a medium, usually water – ducks, swans and geese are filter feeders.
Bugs have probing mouthparts called STYLETS – some feed on plant juices, some on other animals.
Plant tissues are full of carbohydrates but are hard to ingest due to tough structural components.

How some animals break up the plant tissues?
· Slugs and snails have RADULAS which are like a chainsaw that move back and forth to rip off the plant tissues.
· Caterpillars have MANDIBLES – like gardening sheers which is equivalent to the RADULA.
· Mammals have modified teeth to break down a plant – INCISORS- Beavers teeth never stop growing and self-sharpen – front orange teeth have a lot of iron and back teeth have dentine.
· Cheek Teeth Grind – powered by MASSATERS (back teeth) – cheese graters.
· Mandibles, cheek teeth and radulas serve the same purpose by arise from different sources which means they are ANALOGOUS.

Birds don’t have teeth yet they are able to eat tough plant tissues – they have a GIZZARD – heavy lining of muscles that contract and move around to break down food.
Slugs and snails use enzymes to break down their food during digestion
Moose have a 4 parted stomach called the RUMEN – that is where the moose gets help from Bacteria to disgest.
Hares, rabbits and beavers have intestinal pouches called CAECA which is full of bacteria – they process the food twice – COPROPHAGY – eating their own droppings.

October 26th 2011

VEIN DRAIN– insects (like Monarchs) cut the canal where the toxins start so the rest of the plant is safe to eat.
Some herbivore animals have chemical defences to overcome – some use their saliva to neutralize the toxins – sequester
Mixed Function Oxidases (MFOs) – some (not all) use enzymes to counter the toxins such as terpenoids and alkaloids
Some herbivores are SPECIALISTS who only eat 1 or 2 types of food – others are GENERALISTS who switch foods to balance their diet – some switch foods seasonally (like Moose)
Some animals eat other animals – there are advantages: if you eat animals, the proteins within the animals are given to you, easier digestion. There are also disadvantages: hard to find, hard to catch, you can get hurt, and the prey is often well protected. 

PRESTA – animals eat other animals from the inside while they are still alive
PARASITISM – animals eating animals without killing them (TICKS on Moose)
SCAVENGING – animals eating dead animals

Before a meal is enjoyed, a predator must LOCATE  CAPTURE  IMMOBOLIZE

EYES
CONES – for colour and sharp vision
RODS – sensitive to lower light conditions

Large eyes gather more light and if placed in front of the face – gives the animal more depth perception – ability to judge how far something is.
Hunting at night – owls have more rods – several rods are connected to 1 nerve, of light hits only 1 group of rods an electrical pulse is sent to the brain.
Rods are packed with GLYCOGEN – role is unknown
Other animals have COMPOUND EYES (tiger beetles) which are made up of OMMATIDIA which contain 6 or 7 sensory cells each. 
Spiders have 8 eyes but their structure is simple – no compound eyes. 
Jumping Spiders and Crab Spiders are VISUAL HUNTERS – Jumping Spiders have no blind spots, best vision of any small hunter in the world.

HEARING
Aspects that could improve hearing are LARGE EYES – wolves
Owls hear with their faces – disk shape that capture sound – the rings on their faces direct the sound to the ears – FACIAL DISKS capture sound.
ASYMMETRICAL EAR OPENINGS and WIDE HEADS allow pinpointing of sound.
Bats use ECHOLATION – the use of ultra sound for locating prey (some shrews us this as well)

SMELL
JACOBSON’S ORGAN – a sensory organ usually in the palate of an animal’s mouth for enhances detection and analysis of airborne scents; also called VOMERONASAL organ.
FLEHMEN – characteristics pose of larger mammals when picking up airborne pheromones; the head is raised, mouth opened, and lips pulled back to better expose the JACOBSON’S ORGAN
Snakes use their fork tongue to smell – fork tongue gives a finer discrimination of odours.

November 2nd 2011
Ways of Killing Your Prey
Poison
Predators feeding
Bears can partially skin their food
Some animals pass indigestible parts through their body – wolf scats can tell you what animal has been eaten
Owls swallow their prey whole and use their GIZZARD to separate meat from bones and hair, bones and hair are then put into a ball and then 12hrs later a PELLET is coughed out. 
Problems
· Injuries by accident or by the prey fighting back
· BIOACCUMULATION of TOXINS, poisons that kill the animals, bacteria from the fish.
· #1 problem is STARVATION
Other animals eat their prey from the inside; the HOST can either be left alive or killed in the process. PARASITOIDS kill their HOSTS – law eggs on the host or inject into the host – on the outside they eat their way into the skin – some paralyze the host and burrow them into the group – CERCERIS DIGGER WASPS**
VISUAL SEARCHING – eggs are laid through an OVIPOSITOR
(MEGARHYSSA) ICHNEUMON OVIPOSITORS – long drills to lay eggs on/in grubs within the wood.
PARASITES eat their host without killing them – leeches are ECTOPARASITES (feed outside the animals body – TICKS)
TICKS attach to a Moose in autumn and feed in the winter – cause irritation so the Moose try to rub them off which causes hair loss and loss of insulation so the Moose can get Hypothermia. If ticks lose their host, most of them die as well.
Flat flies feed on bats or bird blood
GLOCHIDIA (baby clams) resemble small fish which attract bigger fish and when the fish is close enough is shoots the glochidia into the fish.
Problems for ECTOPARASITES – animals grooming and preening to remove them – PECTINATE (Heron)

ENDOPARASITES – within the animal
CUTEREBRA (Bot Fly) only parasitic in the larval stage **
Definitive Host and Intermediate Host
Deer have parasitic BRAINWORMS – If a moose eats it – the brain worm eats up the spinal cord and into the brain and kills the Moose – the brainworm evolves with the deer

SCAVENGING
Animals that eat dead animals
Most Scavengers are not full time. A lot only do it in the winter.
Full time Scavengers – Gulls – OBLIGATE – turkeys
NECROPHAGOUS – feeding on dead things

Predictable food storage solutions
· Going dormant
· Migration
Unpredictable food shortage solutions
· Some birds move to new food – rich regions
· IRRUPTIVE movements – IRRUPTIVE species – Bohemian Waxwings

November 14th 2011
Plants nutritional challenge
Lack of Sunlight – having leaves with LARGE SURFACE AREAS
· Round leave orchids have LARGE  leaves PARALLEL to the ground, the leaves that are flat to the ground gather more sunlight

In shaded plants there’s more chlorophyll b, in sunlight plants there’s more chlorophyll a.
PHOTOTROPISM – growing away from the shade
TENDRILS are THIGMOTROPIC (grow towards the shade) Trilliums – solution to shade problem – bloom before tree leaves start to grow, but don’t live for long and no one there to pollinate. 

Solution to lack of sunlight
· Not needing sunlight – striped coralroot – they have a fungus living inside of them the fungus is attached to another living plant and is getting it’s nutrition form it. MYCORPRHIZAE
· *Coralroots – thieves –live like parasites. Cancerroots have no leaves and no MYCORRIHIZA they are true parasites – HAUSTORIA – vines back track the other plants STRIGOLACTONES.
Too much sun
· Small leaf surface – buttercups
· Leaves are highly dissected – rigid – broken up.

REPRODUCTION
· 2 ways; Asexual vs Sexual

EXTERNAL fertilization – sperm and egg meet outside the body
INTERNAL fertilization – meet inside the body
Most animals use the INTROMITTENT ORGAN:
· Male spiders use special mouthparts called PEDIPALPS
· Male snakes have two penises called HEMIPENES; only one works at a time. 
· During sperm transfer with their PENIS dragonflies hold females with their CLASPERS; sperm is delivered to the penis; Wheel position. 
· Most animals deliver sperm directly by a common tool called a PENIS; When not needed a penis is usually stored away. Why? It could be damaged, resistance, drag. Most birds don’t have a penis; birds have a cloacah; ducks and ostrage have a penis.
· CLOACAL KISS – birds
· When needed, a penis is usually inflated by liquid (blood)
To find the right mate, you must ADVERTIZE. Females choose their mate. Frogs use AUDITORY ADVERTISEMENTS.

November 16th 2011
ADVERTIZE; there is AUDITORY advertisements but not all of them are vocal, woodpeckers use their bills to DRUM, ruffed grouse drum with their Wings, a lot of animals use low frequency sounds, snipe use TAIL FEATHERS – the outer tail feathers stick out and vibrate as the bird dives down. WINNOWING – crickets and grasshoppers rub wings and/or legs together. STRIDULATION, CREPITATE – band winged grasshoppers. CICADAS, TYMBALS
Male toads use their EXTENSIBLE THROAT SACS that act as RESONATING CHAMBER to make their sound – they have large TYMPANUM
Birds use SONG as a product of SEXUAL SELECTION – this is produced in the SYRINX – they have songs for MALE ATTRACTION and for TERRITORY ANNOUNCEMENT
During the RUT (mating season) – Bulls use vocalize THRASH
Making COURTSHIP SOUNDS has it’s risks – CHEATERS called SATELLITE MALES can exploit

VISUAL ADVERTISEMENT; males are bright colored, females dull colored. 
FEMALE CHOICE is powerful when it comes to SEXUAL SELECTION. 
SEXUAL DIMORPHISM 
Females do select males on the basis of appearance (Mallards) female mallards choose males with the greenest heads, why? It reveals how OLD and how HEALTHY the male is – good genes for survival. Female HOUSE FINCHES choose the most brightly coloured males – the colours in their feathers come from their diet (sequestered from plants) – if the male is brightly coloured, the female knows that he is a good finder of food – the male helps feed the babies. Some animals have ORNAMENTS which are BADGES of MATURITY; Puffin’s have grooves on their bills  and they take the 2 years (per groove) to make. The males with 2 or more grooves are chosen, why? It shows that they are good for finding fish and feeding.

ANTLERS are ORNAMENTS – they change size and shape according to age, they also indicate age and status. 

November 21st 2011
MOOSE
· Sparring is when 2 heads touch, when connected they start shoving back and forth, sparring takes place after the RUT is over but during mating season is when there is high tension, through sparring is when the bulls learn that their antler sizes reflect their strength and dominance – STATURE, Antler’s is important to SEXUAL SELECTION. A penalty to sparring is when the antlers lock together thus the Moose can’t eat and die.

VISUAL ADVERTISEMENTS
RITUALISTIC DISPLAYS – ducks use head displays, male ruffed grouse use NECKRUFF and TAIL DISPLAYS, some animals have AERIAL DISPLAYS
Swans have a choreographed display – RITUALIZED DANCES – male sharp-tailed grouse have COMMUNAL DANCING GROUPS called LEKS

OLFACTORY ADVERTISEMENTS
Chemical advertisements called PHEROMONES which are released during the RUT; Wasps produce ATTACK PHEROMONES, Moose and Deer produce SEX PHEROMONES – female released and males detect.
Pheromones can have a second role; male hares leap over the females and pee on them, and if the pheromones are right, they mate, it’s used for stimulation. Male Porcupines urinate on females from up to 2 metres away.

COURTSHIP GIFTS
Food shows that the male can find food for the female and the baby. Spiders give edible gifts so they can keep the female occupied to avoid being eaten.

ENSURE PATERNITY
After mating, some males try to ensure PATERNITY; bull moose closely guard cows during their 24-hour estrus; CONTACT GUARDING; also occurs in dragon flies – male ODONATES stay couples while the female lays her eggs; other animals use LONG COPULATIONS; male walking sticks have HANDCUFFS keep them couples for a day or two. 
Some male beetles attempt to ensure paternity by plugging the female’s reproductive opening – many beetles use HEADLESS SPERM; featherwing beetles user GIANT SPERM which are called COPULATORY PLUGS; In some cases it turns off other males. The ultimate plug is the males genitalia. 

November 23rd 2011
Plants increase the chance of fertility by being HERMAPHRODITES
Males sexual organ: STAMEN
Female sexual organs: PISTIL; Ovary (where the eggs are), Style (the tube that connects stigma to ovary), Stigma
Pollen is the “walking penis” – pollination gets the pollen near the egg – insects and animals pollinate and wind carries the pollen
ENTOMOPHILY is when insects pollinate


VISUAL, SCENT, CLOSE RANGE GUIDANCE
First attraction to flowers is the colours of the petals – Bees are more interested in the blue flowers, insects see colors differently – green as brown, yellow and red and blue as very vibrant. SCENT is also used for attraction.
BROOD SITE MIMICRY
CLOSE RANGE GUIDANCE – converging lines, and spots that attract the insect. 
Plants avoid self-pollination – it can’t accidently self-pollinate because of SELF-STERILITY or SELF-INCOMPATIBILITY. If pollen does land on the stamen the pistil can redirect it or kill it half way down.

November 28th 2011
SPATIAL PLACEMENT OF SEX ORGANS
MONOECIOUS – both sexes within one plant
DIOECIOUS – one plant is male, one plant is female

TEMPORAL SEPARATION OF SEXES
When the sexes are separated by time.
DICHOGAMY – temporal sex change
HETEROSTYLY – multiple forms of styles; DISTYLY – 2 forms of styles, TRISTYLY – 3 forms
Sheep Laurel has bashing stamens – when the insect steps on it, it will release and douse it in pollen

November 30th 2011
CHORY – dispersal
ZOOCHORY – an animal carries the seeds usually through waste
ELAIOSOMES – seeds that have food on them that animals will eat (ants)
SPLASH CUP DISPERSAL – gets rid of seeds by raindrops (mitrowort)

December 5th 2011
EGGS and PROTECTION
Turtles lay their eggs in the ground and do not guard them, walking sticks do the same and their eggs contain a cap, the CAPITULUM that ants guard. 
OVOVIVIPARITY – Northern Water and Garter snakes internally hold their eggs until the hatch but while birth is over they do not guard the young. 
Animals that guard their eggs; five-lined skink – lay eggs under flat rocks
Female Wolf Spiders carry their eggs in an EGG SAC held by the SPINNERETTES – when babies are born they crawl on their mother – NURSERY WEB SPIDERS carry the egg sac in their CHECICERAE – their jaw which means they need to fast for a week afterwards she builds and NURSERY WEB to guard her young.
Giant water bugs – male only parental care

R-STRATEGY – A reproductive strategy of small animals that mature quickly and have short lifespans; r-strategists produce large number of young and provide minimal parental care.
K-STRATEGY – large animals, long lived, slow to mature sexually and that often provide some form of parental care, produces only a few young each year. 

PARENTAL CARE  - feeding and protecting

Other animals provide a lot of PARENTAL INVESTMENT both internally and externally. Even after the young are born, the male isn’t around, 95% female only provide the care of the young. 
Moose – PRECOCIAL YOUNG (well-advanced)

Protect for how long? & who cares/protects the young?
Cow Moose protect their young for one year; Female Only Parental Care is generally mammal – there are exceptions
Wolves, Coyotes and Red Foxes exhibit BIPARENTAL CARE; both parents care for the young
Wolves are SOCIAL animals that cooperatively raise pups; In mid-summer  pups are taken to open places called RENDEZVOUS SITES; pups are left here while the parents hunt for food – cared for by the whole pack. 
Not all female mammals invest a lot internally; a lot of investment after the fact – Black Bear cubs is born highly ALTRICIAL. Even more altricial are the young of Opossum – born after 12 day gestation – Aplacental; no attachment to the uterus 

GESTATION
Moose – 8 month gestation - placental
Bears mate in June and give birth in January – their gestation is ONLY 2 months. How? For 4 months the ball just floats around in the uterus, then 2 months prior to winter it attaches to the wall and the pregnancy begins which is DELAYED IMPLANTATION allows bears to make and give birth when the time is right. Other examples: Bats (carnivore), wasps, hornets, bumble bees 

CARE
Paper wasps, ants and other social insects display GROUP CARE. 
>90% of all birds provide BIPARENTAL CARE; eggs are a huge investment, ducks, grouse, sandpipers = large eggs, 40% yolk, songbirds = small eggs, 25% yolk. Do larger birds need more yolk? Ducks, grouse and sandpipers = little nest, song birds have an elaborate nest, why the difference? ALTRICIAL NESTLINGS remain in the nest. 
PRECOCIAL CHICKS leave the nest after hatching – independent from the nest (grouse, ducks and sandpipers). More time in the egg requires more nutrition (more yolk) – more time in the egg, more time to develop, more nutrition needed. Longer development in the egg allows chicks to hatch mobile and largely self-sufficient. 
INCUBATION is also an investment – what makes the eggs develop properly is the heat – they produce BROOD PATCHES which are featherless patches that incubate the eggs  at 37 degrees Celsius – female ducks and grouse do the incubation and the male deserts the female after mating, but in Phalaropes the male incubates
PARENTAL CARE includes NEST SANITATION – FAECAL SAC; bird droppings, NEST DEFENCE which includes DISTRACTION DISPLAYS (KILLDEER**flop around as if they are injured and make a lot of noise – FEIGNED INJURY DISPLAYS – ducks do the same) Another NEST DEFENCE mechanism; Hawks add green conifer to nests; chemicals that keep away parasites – Tannins discourage nest parasites.
Small ground-nesting birds do a RODENT RUN – to lure away danger from the nest 
Young can be led to safety, but not all these young might be hers – EGG DUMPING, duck and goose broods can be extremely large due to: BROOD AMALGAMATION the species come together for safety which is also called CRECHING
Sometimes Parental Investment seems counterproductive; black-billed Cuckoos are also FACULTATIVE BROOD PARASITE

REDUCTION IN NUMBERS
Opossums can have as many as 20 to 50 babies but only have 13 nipples so half of the babies die this shows us that the strongest survive this is called BROOD or LITTER REDUCTION which also occurs in Eagles – 2 are born, but the oldest englet kills the younger one which is called SIBLICIDE
Female Muskrats kill their neighbour’s young; female muskrats kill their own babies if there’s not much food for her to find; INFANTICIDE
When a female tree swallow re-mates the new male kills all of her young it’s all about getting their genes into the future, male lions do the same. 
BRUCE EFFECT
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Brown-deaded cowbirds never build a nest, always lay their eggs in someone elses nest. Cowbirds are OBLIGATE

