Biology 1902: Lecture #9 Notes 
Subzero temperatures: 2nd problem for winter-active animals (will be on final exam)
· mobility 
· snow builds up and hard to trek through 
· physical adaptations 
· big paws – snowshoe hares
· large surface area of feet – more contact with the snow surface
· long legs – moose 
· moose have very long legs – 2m high at the shoulder 
· large feet – large surface area (same with deer and caribou) 
· many northern animals such as a Fisher (weasels) also have large hind feet 
· marten weasels 
· ptarmigan – have furred/feathered feet and have snowshoe feet 
· grouse have snowshoes – webbed feet and grow hairs/scales on the sides of their toes creating a larger surface area – they develop each year 
· behavioral adaptations 
· subnivean space – travel around inside of snow instead of going on top of the snow
· go around the snow – white tailed deer move to a sheltered area with less snow like around fir trees 
· white-tailed deer form yards – area where deer gather in large numbers in the winter, in low lying areas with cover over head – eat all the foliage in their area
· browse line identifies a Deeryard 
· wolves also have a behavioral adaptation 
· travel in a straight line – one animal breaks the trail and the others follow behind it 
· long legs – big feet
· otters – have short legs 
· so they slide on their stomachs to get around 
· toboggan – mode of transportation 
· mink can also use their bodies as toboggans 
· many other animals escape sub-zero temperatures by migrating 
· lack of food and mobility other reasons for migrating 
· birds and monarch butterflies migrate
· geese and insect-gleaning songbirds
· they leave because of food but this also solves the cold temperature problem
· migrate butterflies – migrate all the way to Mexico and never come back – only their great-grand children come back 
· they don’t like to fly across large bodies of water – so they stay close to the shore line 
· lake Ontario and lake Erie 
· if the wind is to strong they will stay on trees – can accumulate millions
· dragonfly: the Green Darner – migrate 
· some stay and lay eggs most migrate to the Cape Cod area 
· most of our birds migrate and travel tremendous distances 
· all over the world they migrate too 
· Brazil, Argentina, Peru 
· And come back the next year 
· Scarlet tanagers fly to Brazil 
· Champion migrate – Arctic Tern – were world champion 
· Fly to Antarctica and side trip to Africa first – 20,000 km roundtrip each year
· Center of gravity = very important for birds 
· In the wings 
· More weight more energy used to stay air born
· Fuel that they use to fly – eat lots of fat – store fats
· Higher energy content, do not need to add water (fat contains water)
· Fat powers the flight
· Semipalmated Sandpipers – double their weight in 10 days of feeding 
· How they conserve this fat:
· Most songbirds will only travel at night 
· Advantages: protection/safer (fewer predators), less chance of overheating, winds usually die down at night (calmer at night) 
· Some birds migrate in daytime and still conserve energy (hawks and eagles and vultures)
· Use massive wings to save energy – they glide, they use rising warm air “thermals” – differential heating, they soar (rising up) – they thermal hop (top of one thermal and glide to the bottom of the next thermal and so on), migrate along the coast of the lakes 
· Thermaling or thermal hopping 
· Flapping belts with gliding belts – small birds migrating during day or night and makes a wave pattern = bounding flight 
· Hummingbirds also migrate in the daytime and they feed as they go 
· Blackbirds fly during the daytime and fly in big flocks 
· About half the birds that migrate do not make it back to Canada – if they stay behind about half die anyway 
· Younger birds mortality is higher – older birds have survival rate 
· Navigation: 
· Daytime travel – visual navigational aids by the sun, landforms, and other visual cues 
· Clocks in their body that adjust to the sun 
· Nighttime travel – use visual cues as well – using the constellation patterns 
· Booth day and night migrants use the Earth’s Magnetic Field 
· Rhodopsin is a photopigment in the retina and is likely to be involved with electromagnetic interaction 
· Sandpipers fly both day and night 
· Sandpipers fly both day and night 
· Red Knot – 5,100km in 8 days straight 
· Less weight the faster than can go – fly faster after they burned a lot of their fat 
· Myst nets – how they catch birds 
· Tag them and weigh them and how long they live 
· Banding reveals migration secrets 
·  Geese fly in “V” shape 	
· Lift of wing tips – saves them energy 
· Migrate day and night 
· Partly learned, partly programmed, hearing, electromagnetic field, scent 
Plants and Subzero Temperatures
· Big problem – freezing g
· Ice inside the cells would kill plants 
· Going dormant – roots (in the ground)
· The ground is warmer under the snow 
· Plants become cold hardy 
· Excess water is withdrawn from leaves, twigs, or it evaporates 
· Reduce water so it won’t freeze
· Water is drawn out of the cells, which increases solute concentration
· Lowers freezing temperatures 
· Protective sugars added to cells increasing solute concentration 
· Unsaturated fatty added to cell membranes to increase flexibility 
· Antifreeze proteins to suppress ice formulation and proteins to resist dehydration are made 
· Membrane needs to stay intact or the plant will die 
· Plants become cold hardy through acclimation 
· 2 stage process 
· 1st stage triggered by photoperiod – ratio from light to dark 
· Phytochromes = light-sensitive photopigments (detection of the change)
· Cells to go dormant 
· Make plant sensitive to low temperatures 
· 2nd stage is triggered by cold temperatures (10 degrees to 0 degrees)
· Some trees are cold hardy to -80 degrees
