
Final Study Notes  Post Midterm

Boreal Forest Ctd.
Sub Region: Praire Boreal
Habitat: Wabakimi Provincial Park
· 2nd largest park in Ontario
· Only float plane access
· Typical boreal forest flora live here (bunchberry, clintonia: big wide leaves parallel to the ground, Canada Mayflower, Pink Lady’s Slippers are acidic)
· A few southern elements too: Eastern White Cedar. A mixture of northern and southern boreal plants. 
· Lakes are a dominant feature of Wabakimi
· Are not calm because of the strong winds. There are no big hills to block the wind.
· Fish eating birds: Common Mergansers, Loons, Blue Herons, Osprey, Bald Eagles, 
· Peatlands are present, it has more than Woodland Caribou
· More water (precipitation)
· No logging in wabakimi or woodland caribou park
· Clear cutting is a type of logging done in the boreal forest
· Wilderness parks like wabakimi are important remnants of the Boreal Forest
Region: Lake Superior Boreal (on Lake superior / Thunder Bay Area)
· High elevation- highest in Ontario- Up to 700 m above sea level
· Typical boreal forest species are present, Black Spruce, Jack pine, balsam fir, spruce grouse, boreal owl, moose,ect. 
· But there is a higher diversity here because
· Average temperatures
· Warmer (farther south), longer growing season
· More decomposition and soil build up (star nosed moles live here) digging animal (phosoreal)
· More mammals
· Even a few elements of the Great Lakes- St.Lawrence appear
· Warm enough to support a few species who like warmer climates
· A great variety of igneous and metamorphic rocks
· Some volcanic rocks such as Basalt are Basic in PH
· There are even basalt islands by thunder bay
· Kalm’s Lobelia (also found in limestone and marble regions)
· Great diversity in Sites due to great variation in relief
· The height of the rocks create different species
· Cold winds off the lake create subarctic conditions ideal for: Subarctic and alpine species such as Alpine Woodsia (Disjunct)- far removed from its regular population.  Glacial Relic- indicates that a northern species can be found in other places
Habitat: Cliffs
· Falcons and common ravens. The nests on ledges are not that popular as there aren’t many good nesting sites. There will be birds if there is ‘white wash’ which is bird poop that is falling down the cliff.
· A raven has a long and wedged shaped tail
· Bioaccumulation: the build up of chemicals in the body. This became a problem for the falcons as they would continue to eat insects in which had DDT in them, and this caused their egg shells to become weak and they’d accidentally kill their young during their nesting season.
· This caused them to stop reproducing. People had to recreate breeding programs to bring the species back to life. 
· Hacking Boxes (where the breeding takes place)
· Urban areas are also good nesting sites for the Falcons as the tall buildings are similar to cliffs and their hunting for pigeons is easy.
· These cliffs are important to hawks for another reason:
· Thermals (thermal hopping)
Habitat: Lake Superior
· Biggest fresh water lake
· Temperature: heats up slowly, and releases heat slowly. They can moderate winter temperatures along with summer. It cools it down in the summer as the cool air blows up onto the ridges. Depresses summer temperatures giving it COASTAL SUMMERS. (Maritime climate)
· Subarctic flora grows along the shore and on islands
· Butterwort grows here (disjunct population) and a Glacial Relic
· It’s cold enough
· The rocks are more basic in PH
· The Least Chipmunk is eating American dune grass
· Disjunct populations of a number of northern plants are found along the north shore of lake superior (Sparrow’s-egg Lady’s Slipper)
· Boreal forest Fly Catcher (indicator species)
· Nests in the ground in the moss (yellow belly) Y.B Flycatcher
· Can fly from trees, and also nest in the ground
· American Dune Grass is along the coast line of Lake Superior and Hudson’s Bay
· Other unusual plants are found here too (sand dunes):
· Pitcher’s thistle: found only on the shores of the Great Lakes (Endemic)
Habitat: Pukaskwa National Park
· Metamorphic Rock- lots of Lichens
Region: Clay Belt Boreal
· This part of the Boreal lies atop the Canadian Shield’s acidic, nutrient poor rocks.
·  Between Hearst and Timmins lies a part of the Boreal Forest characterized by gentle rolling hills and relatively flat plains.
· Bands on rocks mean metamorphic
Forest Region: Great Lakes St Lawrence
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· Located south of the Boreal Forest, 
· Warmer than the Boreal +1-+6
· More plants
· More decomposition
· White and Red Pines are common
· Pretty much non-existent in the Prairie Boreal
· Jack Pine needles (groups of 2)
· White Pine (sweeping branches needle groups of 5) White has 5 letters= 5 needles
· Red Pine (bark is reddish pink and the needles are in round clumps. Long and stiff, two needles)
· Also has a mixture of species from the north
· Balsam fir, and spruce
· Also southern species
· Sugar Maples
· The blend of northern and southern flora and fauna is a key characteristic
· Many species reach their RANGE LIMITS in the GL-SL FR
· The farthest they can survive or be found
· The snapping turtle goes no farther north than the GL-SL region
· Green Alder hits its southern limits in the GL-SL
· Spruce Grouse go no farther south in Ontario so they reach their southern limits here.
· Five-lined skinks go no farther north so they reach their northern limits
· It is the only Forest Region situation on TWO physiographic Regions
· Great Lakes- St. Lawrence Lowland (Sedimentary: limestone)
· Canadian Shield (igneous and metamorphic rock) 
· This difference has major flora and fauna implications
· Much of the lowland has been cleared for agriculture and development. 
· Thus, there are dramatic effects of rock type, latitude and longitude, elevation and precipitation, and humans
Habitat: Algonquin Highlands (Algonquin Park)
· Located on the Shield
· Algonquin provincial park is a wonderful example of the GL-SL forest region on the Canadian Shield
· Established in 1893, is the oldest provincial park and the 3rd largest
· Algonquin is famous for its rugged beauty
· Part of its beauty comes from the Canadian Shield
· It lies atop the roots of an ancient mountain range that was 20-30 km 
· The Algonquin Highlands or Dome lie atop a Batholith (a gigantic old rock that is formed underground. It has to be over 100 km squared)
· The rocks are granitic and gneissic
· Elevations on the West side of Algonquin reach 600 m above sea level.
· The eastern side has lower elevations around 200 m asl
· The Algonquin Highlands are a source of water
· Rivers flow in all different directions
· In addition to 7 rivers, Algonquin has more than 1,000 lakes and many more ponds
· The plethora of waterways Algonquin fantastic for canoeing and camping
· More importantly the waterways are habitat for plants and animals.
· Algonquin is also famous for its rich biodiversity
· Higher elevation= colder temperatures (effect on diversity)
· Gray Jays (more than 270 species of birds)
· Scarlet Tanager
· 46 species of mammals
· Marten
· Eastern Wolf
· 30 species of herps
· Spotted salamanders
· 100 species of odonates
· More than 1000 species of vascular plants
· The west side is a largely hardwood forest
· The blazes with colour in the fall
· The East Side is mostly pine forest that blazes green all year round
· Why the difference in dominant forest from west to east in Algonquin park
The West Side
The western hills received glacial TILL deposits. Till traps moisture that maples and other hardwoods need. 

· Sugar Maples and Yellow Birch like till slopes
· The western Highlands have another major effect on flora and fauna
· Rain shadow effect
· The east side is drier because it is warmer and receives less precipitation than the west side due to a slight rain shadow effect
Habitat: Western Hardwood Forests
· Sugar maples dominate western hardwood forests. There are three distinct life zones in a hardwood forest. Also American Beech Trees
· The Canopy
· Maple leaves are a major source of food
· Maple Spindle Gall Mites
· Maple Leaf Blotch Miners
· And a number of caterpillar grazers, including Forest Tent Caterpillars and Maple Spanworms
· Scarlet Tanagers are incest GLEANERS in the canopy
· Red eyed Vireo
· Gray-Tree Frog
·  Keys on maple trees- Seeds at the bottom of the wings are nutrition for the animals. The wings works as a dispersal method
· Eastern Chipmunks also eat baby birds and maple keys
· Deer Mice also eat the keys
· Jumping mice: found in woodlands (woodland jumping mouse) Follow the cycle of the maple keys
· Barred Owl
· Marten (Climb trees to get small mammals and birds)
· American Beeches grow on south facing slopes. 
· Bears really like beech nuts
· Shrub Layer
· Absent from the boreal forest
· The three of the most common shrubs are
i. Striped Map or Moose Maple (moose like to eat it)
ii. Hobblebush is also called Nature’s toilet paper!(gigantic leaves parallel to the ground)
iii. Beaked Hazel is the most common. It has really big nuts/fruits on them. Chipmunks and Black Bears like these
· Black throated Blue Warblers
· Nests at eye level Wood Thrush (both good examples of shrub birds)
· Ground Level (Forest Floor)
· Two major problems that exist for all plants
i. Shade: adaptations would be big leaves and early flowering (ephemeral). Red Trilliums are dominant in spring. There can be penalties for blooming early (snow fall). The Indian Pipe survives by using the fungus on its roots (mychrorizzal association), parasitic flower. Seeds mature in summer so they are dispersed by ANTS! They are attracted by ELAIOSOMES
ii. A thick layer of compressed dead leaves. The seeds have a hard time getting through the leaves to the soil. The maple keys have enough nutrients to penetrate the leaves to the soil.  Yellow birch have tiny seeds. They fall onto rotting logs which allow them to get to the soil “Perched Birch”. Old logs and stumps are called NURSE LOGS. Fire is another way
· Ground fires occur every 7 years which naturally expose the floor. These occur from lightning strikes. 
· Pileated Woodpecker loves carpenter ants. Creates large excavations (big rectangular feeing holes).
· Great Crested Flycatcher nest in the holes of the pileated woodpecker holes. A sign that they are living in the holes are by putting snake skins in the holes while having some of it hang out to get rid of predators. 
i. Northern Saw-Whet Owl 
ii. Gray Tree frogs will live here as well
iii. If the cavity is big enough, the barred owls will live there.
· Fungus in the maple trees make them lighter and less dense. One major group are the decomposers. 
i. The white fungus that grows on trees Oyster Mushroom.
· Fungus Gnats: flies that leave their eggs on fungus, so the larvae can eat the fungus when they are born.
· When trees fall down are called seed logs or nursery logs. Red backed Salamander depend on these as they lay their eggs here.
· Blue stained fungus, Turkey tail fungus
· Slime Moulds
· Birds nest fungus. Look like peanut butter cups filled with eggs.
· Oven Bird (warbler that likes the hardwood forest floor) Indicator
· Maple Trees are only shade tolerant when they are young so how do they get older? –
· Trees fall down allowing the light to poor in allowing the young maples to get the sunlight
· Maples replace themselves- climax forest
· Red maple=  more than 80% of the trees have separate sexes- female red maples turn yellow- if you see large scratches it’s a red maple because moose in late winter specifically select red maples
· In winter for the most part the canopy is gone- but on northfacing slopes where it is cooler you can find groves of a coniferous tree
· Eastern Hemlock- provides cover so that there is less snow beneath them- moose beds
· Flat needles are balsam fir- Short flat needles are eastern hemlock
· Spruce needles you can roll
· Hemlocks can be found in a mature hardwood forest- blackburnian warbler- these birds are only associated with hemlock grove- pine siskins are also associated with hemlocks- they have tiny beaks which are good for small cones
· Flock of red crossbills from Alberta or BC on hemlocks
· Neat rows of holes suggests – yellow bellied sapsucker
· How do hemlocks get started when they are surrounded by maples? And all of their leaf litter?
· Atop of nursery log or fire
· Two trees greatly benefit from logs- yellow birch and eastern hemlock
The East Side
· The eastern side received great beds of sand
· Pines grow well in sandy dry sites
· But where did all the sand come from?
· A glacial river draining lake. Algonquin flowed through this part of Algonquin and deposited sand.
· The Petawawa River system including Lake Travers has extensive sand beaches.
· Outwash Plains
· The west side was high, the water flowed through the east
· Solid sea of pines – lower in elevation- sandy out washed plains
· Pine forests offer challenges and opportunities 
· Shade- year round
· Acidic ground level full of decomposing pine needles
· Certain mosses like this type of situation
· Pink lady slippers, clintonia, Canada Mayflower, bunchberries
Habitat: Pine Forests
What eats the needles of pine trees?

· Sawfly larvae- Red headed pine sawflies like pines
· Which of course are food for birds and other types of animals such as the pine warbler (indicator)
· Pines offer another source of food- the seeds the crossbill
· White wing Cross bill and Red cross bill
· Red Cross bill are associated with Pine cones
· Cross bills have a very hard time when getting grit off of the road
· Bark beetles eat the wood on aging trees
· The pine sawyer- huge long antennae
· Jack pine needles are eaten by spruce grouse
· Northern birds exist in the park blend of the northern habitats and southern habitats
Habitat: Young Mixed Forest
· Caused by fire, or logging
· Trembling aspen(poplars) is particularly common
· Whose leaves are good food for Canadian Swallowtail butterfly
· Luna moth caterpillars also eat poplars
· Poplar buds are a favorite food of ruffed grouse
· The bark is a popular food for beavers- they will chop down the big tree and chop off the limbs
· As well a popular food for porcupines
On east side hilltops 

· there are a lot of Red Oaks which produce acorns which are full of fats and rich source of food for—
· squirrels (red) and so do chipmunks
Habitat: Petewawa River
· flows through Algonquin
· Outwash plains from the glacier rivers which create mudflats
· Northern sandpipers when you have a cold front the sandpipers fly down during migration- but the habitat looks good but there is no good food
· The river harbours many unusual animals and plants
· Some fish such as walleye and muskellunge are found nowhere else in Algonquin
· Minks and otters eat fish
· Pickerel frog
· Northern water snakes
· An endangered species of turtle- the wood turtle only found in peteawa river in the park but they are also found outside the park
· Would there be a connection in connectivity? They come through the petawawa river
· There are also a number of plants not found in western Algonquin such as-  Cardinal flower (pollinated by hummingbirds), Purple- fringed orchid which are both calciphiles- a lot of calcium by the shore lines as a result of the petawawa river flowing through a fault line which may have lime in it, or that the river is flowing through some limestone 
Habitat: Brent Crater ( from Trail Guide)
· 4km in Diameter
· When the meteorite crashed into the very hard Canadian shield it allowed for evidence to remain today
· The crash was so big that if it was repeated today it would flatten every tree in the park, up to Ottawa, windows in Ottawa would shatter and a massive earthquake would happen in Ottawa
· Indicator Species: Bulblet Bladder Fern- limestone loving fern- calcium indicator
· Ancient sea
· Sedimentary Rock
· Tecumseh and Gilmour lakes- highest concentration of bicarbonate which allows it to buffer acid
Habitat: The Barron Canyon
· Canyon is rich in lime
· Encrusted Saxifrage
· Arctic relics- Old glacial see allows for deep dark arctic conditions
· Ravens, Red Tail hawks like the cliffs
· Yellow bellied fly catcher, northern waterrush common yellow throat
· Deer and wolves
· Basswood grows on south side it is a southern tree with big leaves- seeds have a key and fruit
· Cliffs through time there is erosion of rocks causing talus- large pile of at the bottom
· Poison Ivy are calciphiles
Special Topic: Algonquin Wolf Population
· Algonquin Wolves-  nocturnal- things that we can hear but we can't see people like and dislike
· Some of the best studied in the world- pimlott, theberge, Patterson
· How do you study wolves- diet is studied by analyzing scat- 3 main animals were found to be eaten by wolves – 80% is deer  10%is moose 10% is beaver
· Recently deer have gone from 80% to 33%
· Moose have changed from 10% 33%
· Beaver is now 33%
· The advent of airplanes helps to put out fires
· Change in forest means that moose rise and deer dropped
· Wolf range and territory can be studied through radio telemetry
· Putting radio collars on wolves
· Makes weigh 28KG and females  25KG
· A wolf needs about 10 square miles of habitat per animal but they live in packs
· 300 animals in summer and 150 in winter
· Blood samples revealed something unexpected
· Dna does not match grey wolf but instead wolves that are found in texas- the red wolf
· Coyotes have similar dna too
· Social hierarchy in packs of 7-10
· Dominant or alpha pair are the only ones who mate every year and they run the pack
· They make dens and give birth to 4-6 pups they stay underground for 2-3 months
· Then they move to summer homes- rendezvous sites- somewhat contained
· Most activity takes place at night
· At these sights the wolves do a lot of howling
Lentic:  Water systems – still water or very slow moving- beaver ponds, lakes
Lotic:  Faster paced moving systems- rivers
Lake Layers: 
· During the summer there is a special layering of water temperatures 
· Waves are then created which makes a current by the lakeshore
· Thus lakes are similar to rivers in some ways
· Pickerel weed
· The water is heated all summer- stratification
· Top layer (warm- ) epiliminion
· Then(middle) - thermocline
· Then (deep 20 metres) hypolimnion
· Most lake water under the ice is 4 degrees
· In spring the temperature causes turnover- brings nutrients from the bottom
· Falll turnover as well
· This is why these lake have good fish diversity
· Lake shore- speckled alder- nodules collecting nitrogen
Habitat: The Frontenac Axis or the Frontenac Arch
· Spectacular rugged landscape
· Unusual plants and animals that are not found in Algonquin park
· A corridor for animals for movement
· Part of the Canadian shield 
· It is the warmest part of the great lakes st Lawrence forest region
· Because 1) it is farther south 2) it has lower elevation
· Rock polypody (indicator of Canadian Shield)
· Marginal Shield Fern ( Indicator of Canadian Shield)
· Plants that like rocky – Columbine
· Even some of northern animals such as marten and fisher and red squirrels
· The typical GL SL trees are dominant- sugar maple, yellow birch- shade tolerant, Eastern Hemlock, White Pine (indicator of the Region)
· White trilliums are very common
· Ruffed Grouse
· Scarlet Tanager
· Coyotes but eastern wolves have also been recorded here
· Pileated Woodpecker
· Barred Owl
· Eastern Chipmunk
· Snowshoe hares
· Grey Tree Frog
· In addition to these regulars there are many others that are not found in Algonquin
· Such as White Oak which does not tolerate colder temps as much as other oaks
· Shagbark Hickory- curling bark
· Prickly ash- spines on the bark
· Bladdernut-  shrub that doesn’t grow farther north
· One shrub is confined to this particular part of Ontario
· Deer berry is now only found in the thousand islands region of the frotenac axis
· Black squirrels are also grey squirrels- black phase and grey phase
· Eastern Cotton tail-  when they run away you see their cotton tail
· Cerulean Warbler
· Southern Flying squirrels and northern flying squirrels
· Eastern Screech owl 
· Red bellied woodpeckers
· Has a few specialties-  Skinks also found in Carolinian farther south
· Ribbon Snake- pure white cheeks is how you know its not a garter
· Gray Rat Snake- constrictor- almost 2 m long
· One tree only appears in the Frontenac axis- only pine we have in eastern Canada with three needles is the pitch pine
· Deerberry is endangered and only found in a few sites
· There is another reason for the high biodiversity of the Frontenac axis
· Purple stemmed cliffbrake is calicphillic
· Limestone transforms into marble and this is found in the Frontenac axis- through this part of the Canadian shield which is very full of Calcium
· Which is also why the white trillium is more common
· The marble brings more diversity
· UNESCO has designated the Frontenac Arch a World Biosphere Reserve
· The A2A group- Alqonquin to Adarondack-migration and movement of Animals through this natural corridor
Habitat: Lake Superior Provincial Park
· Allows for northern disjunct populations to be found ex. Butterwort
· Fish eating birds such as…red breasted merganser
· Superior GL SL forest region on the shield has great effects of the lake which adds dramatic beauty as well as diversity
Western Or Praire GLSL
· On the shield but yet the prairie GLSL region is flat
· pre Cambrian rock
· Because of deposits left behind by glacial lake Agassiz creating flat land
· Western corner habitats- Prairie
· Redpines, Hills Oak
· Much of the forest and prairie has been converted to farmland but prairie species can still be found
· Indian paintbrush
· Marbled Godwits
· Nature Guide to Ontario gives good overview
· Black billed magpie
· Western Meadowlark
· Prairie species are common near lake of the woods
· There is also remnant prairie at Stanley
· Sandhill cranes in the prairie like fields
· Fossorial animals are found here ( ground digging)
· Ex. Ground hogs and prairie dogs (ground squirrels- Franklins ground squirrels)
· White- Tailed Jackrabbits- long ears
· Badgers can also be found at times here
· Lake of the woods is a large but shallow lake
· Lots of fish therefore lots of fish eating birds- double crested comrans, ospreys, American White pelicans
· Yellow headed blackbird
· Recall that the great lakes st Lawrence region lies atop two physiographic regions
Habitat: Ottawa St. Lawrence lowland and great lakes lowland
· Sedimentary Rock causes flatness
· So does its glacial history- the Champlain sea 9000 years ago- left deposits of clay and sand
· Sand deposits are special habitats- white tiger beetles- very rare
· Constance bay sands are habitat for orange milkweed
· They provide habitat in another way
· Belted King Fishers Dig holes in the side of Sand cliffs
· Bank swallows also dig into sand banks
· The Champlain sea also left a legacy of fossils which are made of calcium
· Most of the original forest has been removed to allow space for farming
· American beech trees, eastern hemlock, white pine- most are gone
· Rivers such as the Ottawa river flow through the lowlands
Cattail Marshes
· Cattail marshes are common
· Floods cause a lot of nutrients to come up and when the water goes down bacteria acts on them and adds new nutrients- this period flooding and drawdown is an important part of the cattail marsh
· Massive floods of geese like these nutrients in the muck
· Important staging sites- an area where birds of migration tend to stop and feed en route
· Red wing black birds live in the cattail marshes
· Virginia Rail
· Rich waters and Rich soils because of rocks beneath and soil
· Marshes are shallow water systems- lotic systems
· Cattails are the dominant plants in Cattail marshes- they come into the habitat and take over and form a dense carpet- like sphagnum moss they take over and control- their roots and dead organic material form a thick matt
· Marsh Fern grow atop of this mat
· Blue flag grows
· Plants are food for animals- cattail moth caterpillar
· Muskrats are to marshes what beavers are to beaver ponds- they are largely aquatic- long tin flattened tails to swim- not fully webbed feet- rodents- they kill their neighbors babies- infanticide- muskrat houses resemble beaver lodges but are made of softer plant materials- not strictly vegetarian as they like clams
· Common bird is red wing blackbirds 
· Warbler- yellow warblers – Common yellowthroat (indicator)
· Marsh Wren (indicator) – polygenous- they build dummy nests
· Swamp Sparrows are also very common in Cattail marshes
· Rails- compressed from side to side for walking through cattails- long toes to walk on plants that are floating- Vriginia Rails, Sora Rail, 
· American Coot- spend a longtime swimming- lobes of skin making them narrower for pulling through plants similar to the grebe
· There are three layers of plant life in a marsh- Cattails (emergents- sticking out of the water) Greater bladderwort (submergent- under the water) Duckweed (floating vegetation) 
· Marsh Bluets are common marsh damselfies
· Skimmers are a dominant group of dragonflies- dot tailed white face is a common dragonflu
· Frogs are more diverse then we have seen so far- Bullfrog, leopard frog
· Snakes- Northern water Snake
· Birds-  American Bittern, least bittern tiny
· Great blue herons
· Complex food web
· Nocturnal – Black Crowned Night Heron- nightshift
· Puddle ducks- Dabblers- filter feeders
· Painted Turtles- basking warmer- getting rid of ecto parasites
· Snapping Turtle
· Blandings turtle- can partly close their shells
· Different ages of cattails create different habitats- water and fire allow for regeneration
· Edge of marshes where there is a bit of current- pickerel weed- slow current plants
 Rivers:
· Currents carry food filter feeders- black fly larvae, size and adhesive pads
· Stonefly nymphs have flat bodies and large tarsal claws
· Greatest Current
· Rapids- Club tails dragon flies- Rapids Clubtail is very endangered who needs specific elements that are not as common because of humans
White Cedar Woods- Cedar Swamps
· Calcium rich – moist and full of nutrients
· Round Leaved Orchid, Hookers Orchid- Problems- lack of light- shade tolerant orchids
· Striped Coralroot- no leaves but they have michorizeal associations- fungal partners
· Yellow Ladys lady Slipper
Short lived Wet habitats: Temporary Ponds/ Ephemeral Ponds
· Formed in springtime when the snow melts
· Wood frogs, blue spotted salamanders, spotted salamanders- they go to lay their eggs
· Short development period is necessary to use these ponds
Peatlands:
· Rare in this area
· Why?- temperature is too warm- decomposition- lots of nutrients so they decompose things fast
· But there are some and they are special- Alfred Bog
· Palm warblers
· Northern animals and northern animals
· Gray birch is one of the Alfred bog specialties**
· Mer Bleue is another Ottawa st Lawrence lowland peatland
· Spotted Turtle-endangered
· Marsh and peatland on the same trip
· Rich Fens are near Richmond and white lake- rose pegonia
· Smallest dragonfly in north America- Elfin
· Bog bean- 
· Rare caterpillar in these two fens only that eats bog bean- poison spines, becomes a moth only eats bogbeans the BUCKMOTH
Alvars- Linestone Pavement covered by very thin soil
· - Some are found near braeside, almonte and kemptvile
· Fringed gentian are indicators
· As are some orchids- the Rams Head lady slipper
· Different types of lady slippers like different places
· Good group to use as indicators
· Eastern red cedars grow well on alivars
· Loggerhead shrikes often nest in red cedars- endangered species
· Hawthorns are important as that what's they impale their prey on
· North of Belleville are more alvars
· Prairie smoke
Prince Edward County
· On limestone- flat as a pancake
· Point Traverse (long point) is the southernmost eastern corner of PE county
· Effect of the water is profound
· Fantastic area for migrating birds
Islands in Lake Ontario
· Important for migrating birds
· Migrating sandpipers feed along the shores
· These are food for peregrine falcons
· Meadow voles are food for another predators- great rise and fall of populations
· Migrating owls 
Sandbanks Provincial Park- Presquil as well
· Moving sanddunes
· White pine
· Important part for migrating birds
· Mute Swans are a non native introduced species
Bruce Peninsula and manitoulin Island
· Both regions are on great st Lawrence lowland sedimentary rock
· The rocks are a form of limestone are called dolostone
· Poison ivy is common
· Alvars- limestone pavement- full of calcium
· Rams head lady slippers
· Indicators-  Lakeside daisy is only found in great lakes alvars- Great lakes endemic
· Great lakes endemic-  Dwarf lake iris
· Beach pea- also grows by the Oceanside
· So do sea rocket
· Pitcher Thistle- great lakes endemic
· Hills thistle- great lakes endemic
· Pitcher plants
· 44 species of orchids
· Calypso is one the bruce specialties
· Alaska Rain orchid- glacial relic disjunct population
· Bruce is famous for its ferns
· Water effects the habitats
· Long growing season 140 frost free days
· More precipitation
· Endangered species of Snake- Massasauga Rattle Snake
· Even though it is sedimentary there is relief there- Niagara Escarpment- 700 km long
· Its cliffs are home to many special plants
· Calcipilic ferns-harts tounge ferns
· The cliffs have another claim to fame- Cedars- really old cedars ancient white cedars- among the oldest plants in north America
· Unesco world biosphere reserve
Habitat: Fields
· Two shorebirds nest in fields – killdeer (broken winged act) Upland Sandpiper also nest in field
· American Crows
· Ring billed gulls- do well when fields are being plowed to get worms and other inverterbraes
· Grazed field- cattle or sheep  and ploughed fields- resemble tundra and coastal mudflats-  places for migrating geese
· Lapland longspurs
· Ground nesting sparrows
· Field habitats can also act like grasslands-  Savannah sparrow, bobolink
· Fields let go wild become fallow fields
· Meadow voles like this- most important thing as sooo many things eat them, American kestrel
· Northern harrier, Rough legged hawk
· Fallowfield plants- shade intolerant, small leaves at 45 degree angles, wind or animal dispersed seeds, non native species- arriving in early setting days- dandelions, chicory, queen annes lace
· Grey partridge introduced species- brought here for hunting as were wild turkeys
· European Hare
The Carolinian Forest Region
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· Windsor, Sarnia
· Northern boundary is the 8 degree isotherm
· +9 avg daily temperature
· Its tiny .25% of all Canada
· Extremely rich biodiversity
· Lies entirely on the great Lakes lowland physiographic region
· One big area of limestone
· Sandy soil is great for fossorial animals
Species:
· Eastern mole
· Badger
· Piece of land that is embraced by the great lakes
· Modify the region both physically and climatically
· Longest growing season in Canada
· Water moves and deposits Sand- this results in Sand spits or points that move- Ridge and Trough physiography
· Long point is very important for bird migration, Rondeau and Point Peelee
· White Pine
· Loing point is a unesco reserve
· Sadly this region has the greatest number of threatened rare or endangered species in Canada
· Much of these populations are much more common in the united states
· Spiny soft shell turtle
· Prothonotary warbler
· Acadian Fly catcher
· Most of the Carolinian forest is gone but yet there are still 100 species of trees
· No balsam fir or white spruce
· Mostly deciduous forest trees
· More species that reach their range limits- their northern range limits
· Sassafrass, Hackberry, Tulip Tree
· Vines are prevalent in the Carolinian forest
· Shrub layer- Watch hazel
· May apple- spring ephemeral
· White eyed Vireo nest here and occur no father north in a Ontario
· More plants and animals are confined to this forest region than any other
· Giant swallow tails however are expanding north with global warming
· Fox snake are tree climbing constrictors
Habitiat: Point Peelee
·  Southern most point
· Huge marsh
· Swamp rose mallow- endangered species- 7 feet tall
· Point Peele
· World famous for bird migration
· Cooler in may then it is down here- you can see birds really easily because leaves come later
· Northern birds pass through
· Secession is not good for- prickly pear cactus- needs fire to keep its habitat open
· Peelee is also famous for its autumn monarch migration
Habitat: Tall Grass Prairie
· Ojibway prairie
· Prairie cord grass, big bluestem and Indian Grass
· Short Grass prairie- Indian paint brush, hoary puccoon
· Small white ladys slipper
· Fire is important part of all prairie habitats- secession
· Hypsithermal
· Oak Savannah Is a fire driven habitat
Habitat: Pinery Provincial Park
· Oak trees scattered through it
· The rarest tiger beetle in Canada is found here
· Lake huron has a strong effect on the park
· Large Sanddunes with flat stones
· Sedge like wet habitats allow for peatlands but sand equals grasses
· Reverse situation in diversity based on age of habitats
· The sand dunes are habitat for- thistles Pitchers thistle
· Sand is also a habitat for hognosed snakes
Habitat: Peelee Island
· Blue racer snake- endangered- human development- hit by cars, wild turkeys are eating the snakes
· Miami mist
· Fox squirrels
Habitat: The Urban Habitat
· American Robin- short grass prairies (yards)
· Crows
· We provide a place to nest
· We also provide food- trees covered in flowers and fruit
· Bohemian waxwings
· Cardinals
· Oak trees attract animals- squirrels
· Manitoba maple
· Gray squirrels- southern animals 
· Bird feeders- squirrels love them
· Feeding birds is a popular pastimes
· Birds that eat seed in the wild- American tree sparrow, finches, American goldfinches, common redpolls
· Suet attracts birds too- black capped chickadee, nuthatch
· This has affected the distribution of some birds
· House sparrow9 – introduced species
· Rock pigeon- introduced species
· European Starlings- introduced species
General things to know
Forest Fragmentation
· Lack of ability to travel between the two populations
· Lack of resources- the size are important
· Brown-headed cowbird- obligate brood parasites- birds that are not usually affected by this have greater effects because of this fragmentation
· Housecats
· Forest fragmentation - lack of recruitment- increased infiltration of other animals- increased predation
George White: White nose syndrome in Bats
- Bats that winter in hibernacula in Ontario are being killed off by a deadly fungus, the White Nose Fungus.  Little Brown and Big Brown Bats in particular are dying. The fungus makes them restless and they burn off  their fat reserves.  They even leave the hibernacula early and die of the cold and starvation.  Millions of  bats in NE North America have died in the past 6 years. It is estimated that several of our species can go extinct in just16 years!
Pines: 
5 needles = white pine
2 short needles= jack pine
2 long needles= Red Pine
3 needles= pitch Pine
Bad things:
· Dramatic population increases
· Double crested cormant
· Very acidic droppings
· Fish eating birds are dying at large rates
· Botulism- warming waters which is also linked to Zebra Mussels- they concentrate things
· They are are an invasive species
· They spread so much that they dominate
· Sea going ducks- eat the muscles 
· Also involved is a round goby- invasive in the great lakes- not large but very aggressive
· Bioaccumulation
· When muscles die the shells wash up- it could affect turtles- dead shells covering where the turtles want to lay eggs
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