Natural History of Ontario Midterm Notes

Week 1a

· Context of this course is where and why plants and animals occur
· Ontario is a world and there are many worlds within Ontario
· Plants are known as Flora (more precise terms)
· Animals are known as Fauna (more precise terms)
· Biodiversity - Total number of species of flora and fauna in a region

Ontario’s Biodiversity

Animals

· Herptiles – snakes, salamanders, frogs
· Fish
· Mammals
· Birds
· Invertebrates (insects)
· Total number of animals in Ontario is 10s of thousands
· This is because Ontario has a wide range of habitats

Plants 

· Mosses
· Lichens
· Fungus
· Parasites

Ontarios Total Biodiversity – 100,000 species

· Why is Ontario so rich in biodiversity
· Variety of climates
· Range of altitude
· Varying soil conditions
· Ontario is massive (more than 1million square KM)
· Abiotic Factors – Involve temperature, precipitation, Soil type, Wind, Fire (can be spread by wind), Rocks…. things that do not involve living things
· Rocks – are made up of minerals that affect the nutrient supply and soil chemistry
· BEDROCK - General type of dominant rock underlying an area



Sedimentary Rocks

· Rocks that are formed from layers are called sedimentary rocks 
· In general sedimentary rocks are young 400-500 million years old
· Limestone a common sedimentary rock
· Limestone is rich in calcium meaning that they are relatively soft and basic in pH, when you pour HCl on it causes ephervesence (bubbles)
· Some limestone is made from animal fossils that are full of calcium
· Poison Ivy love basic soil and Calcium
· Calciphilic – Plants that love calcium
· Sedimentary rocks usually underlie flat terrain or lowlands
· 

Igneous Rocks 

· Rocks formed form molten rock magma deep under ground, not layered
· Usually lack calcium have lots of silica and are hard and acidic
· Granite – Common Igneous rock
· Igneous rocks are old 1-3 billion years old
· Some igneous rocks were formed on top of the earths surface – BASALT
· Usually underlie hilly terrains known as highlands

Metamorphic Rocks

· Rock that already existed that was subjected to heat and pressure
· Retain the chemical characteristics of their parent rocks
· Granite subjected to heat and pressure forms Gneiss
· Limestone that is metamorphosed forms MARBLE
· Usually underlie hilly terrains known as highlands

Moving On

· Relief – Elevated areas, rock can create them
· Microclimates – One side of a cliff can be warmer than the other side due to relief
· On top of the bedrock lies glacial deposits
· Rock type and glacial deposits can affect drainage and therefore land type

Water 

· The most powerful force in Ontario
· It moves and sorts materials
· The faster the water moves, the bigger the particles it carries
· Boulders, gravel, sand grains, silt, clay (order from big to small)
· Areas of clay means that really slow moving water was there
· Water can dissolve rock and release its minerals
· All these factors combine to create unique situations that influence the type of animals that live in any region of Ontario

Physiographic Regions

· Rock type and lay of the land categorize physiographic regions
· Low lands – Sedimentary rocks
· Canadian Shield – Igneous and metamorphic rock (older)
· Under all of Ontario way down below there is Canadian shield
· Habitats – Some regions have deciduous trees or carniforous trees

Ecological or Forest Regions – Defined by dominant canopy forming trees

· Tundra - 
· Hudson Bay Low Land
· Boreal Forest
· Great lakes st Lawrence region
· Carolinian zone

Week 1 b

· Canadian shield is largest stretch of highland in Canada
· Clay particles are so small that water cannot get through them, affecting drainage
· Erratic – A different kind of rock (massive) than the bedrock that has been transported by glaciers
· Scratch lines going down rocks are called striations and are caused by glaciers sliding down the rock face
· Ice Age (Pleistocene)
· Rise and Fall of the Great Lakes – Singsong video about history of the great lakes
· Great lakes haven’t always existed, they won’t always remain, and they are always changing
· Great lakes were formed by glaciers that used to be a mile thick and slowly moving 
· Ice Age – Lots of snow not much rain, sun game out and melted the snow and that formed the first genuine great lake
· This happened again and again, 10 000 years ago the last glacier melted
· Water used to flow north but when the glaciers left the weight shifted the land and it now flows south
· Glaciers – Came through Ontario and destroyed all life, it does not take a major temperature change to form a glacier, you just need more snow and less melt

How did life return?

· Life was blown in from places that weren’t glaciated
· Glacial Refugia – Places where animals and plants were able to survive because they were not glaciated
· Lichens – Were the first thing back, lichens can grow right on bare rock and take their nutrition from the air and rain fall, Lichens are a symbiotic relationship between fungi and algae
· Crustose Lichens – Colonize bare rock and thus are a pioneer species
· Foliose Lichens – More leaf like
· Fruticose Lichens – Come out of the ground and are more shrub like
· Lichens provide a living place for other plants and initiate succession
· Succession – Transition of plants, the change in the floor of an area through time (bare rock, through lichen colonization to other plants forming)
· Mosses – Often grow with lichens but they can also be colonizers
· Lichens and Mosses physically trap particles from the wind
· When they die they decompose and their nutrients are returned to the soil
· Over time lichens can lead to the creation of a forest
· Water and plants begin to break down rocks to its basic elements and forms more soil, eventually you have beautiful forests all started with bare rock and lichens
· If glaciers removed all life where did the plants and animals come from? GLACIAL REFUGIA
· Wind Dispersed Plants – Were the first to advance into our area because they were carried quickly by the wind
· Something like acorns would take a much longer time
· Poplars and White Birch – are often the first trees to colonize new soil PIONEER SPECIES because of wind blown soil
· Can only be grown with sunshine but they create shade and are sun loving plants… they cannot replace themselves well
· Spruces and Firs are shade-tolerant this leads to a mixed forest
· Conifers Trees – Grow slower but live longer
· Site Conditions – moisture in air, soil conditions, temperature, bedrock type, glacial deposits, physiography, drainage etc. determines what type of trees or plants are grown
· Climax Forest – If the forest remains relatively stable but it replaces itself to remain the same
· Some areas have maple climax forest, some have conifers climax forest
· Ottawa has varied site conditions leading to many beautiful mixed forests
· Forest Regions – Defined by the dominant canopy forming trees

Tundra

· The most northern forest region lies in Hudson bay lowland physiographic region
· No tree canopy in the tundra
· It does have trees, just tiny dwarf trees
· Tarmigan – Most norther grouse in Canada
· Southernmost subartic tundra in the world is in Ontario
· Boundaries – North - Hudson bay,  South – Tree Line (when you find trees)
· Polar Bear Provincial Park – Protects a lot of the Tundra
· Many challenges face living things in the Tundra
· Average Daily Temperature - -6 degrees Celsius OVERALL COLD
· The ground is frozen year round – Permafrost
· Permafrost affects – Plant growth, burrowing animals, decomposition, virtually no soil
· Flat Land  on sedimentary rock, no elevation, 0-60 meters above sea level (floods easily)
· But it is rising 1.2 m per 100 years because of melting glaciers, weight of ice is gone
· Isostatic Rebound – Land is beginning to rise as glacier weight is removed
· Province is growing farther north as it comes out of the water (.5 km per century) 
· Really windy, coldest windchill in North America
· The wind blows abrasive particles that can be hard on plants
· Clay and Silt deposits range from 5 to 75 m thick on top of bedrock
· Tyrell Sea – Left all of the clay and silt when it left, lots of water remain in the tundra
· Poor drainage and frozen ground + clay 
· Tundra Pools and Ponds and Lakes – freshwater habitats for northern diving ducks such as Scaup and Scoters as well as Canada Geese and Snow Geese

Week 2a

Tundra

· Much of the tundra is relatively wet due to Tyrell Sea leaving behind clay and silt with poor drainage
· There is not much food in the Tundra for Geese to eat when they arrive, the more fat a mother goose has the more eggs they lay
· Geese feed off corn fields often farther south so they are arriving up north fat and laying many eggs, last 10 years population of  geese has rise 1000%
· Transformation of forest to farmland and prairies to corn field have caused geese to have plenty of food
· Geese have negative effects of tundra because they dig up plant tubers
· Geese shit everywhere, adding nitrogen to the soil, changing the chemical composition of the soil changing the types of plants that are common to the tundra
· Geese are not there for the winter there is no food, everything is frozen
· Indicator Species – A plant or animal that is found primarily only in that forest region
· In summer snow geese are indicator species for the tundra, but not in the winter as they leave
· Tundra Swans also nest in the tundra
· Herptiles with the adaptation of freeze tolerance exist, wood frogs and chorus frogs
· Half of Canada’s rivers drain into the Hudson bay 
· Winisk River one of the big ones
· Height of Land – Highest point of land, rivers on one side flow north the others flow south
· Freshwater Rivers are habitats
· Brant River
· There are no man made dams (beaver dams exist)
· River Otters are present, they are in the seal family

Hudson Bay

· All of these rivers flow into Hudson Bay, what does that effect?
· Salt Water Content – Due to freshwater input, it has 1/3 of the salinity of oceans meaning that it can freeze in the winter and it DOES
· This means that any aquatic organism either has to leave or have adaptations for surviving the winter
· Eiders are ducks that nest along the Hudson Bay
· Three Species of Loons – Common loon, red-throated loon, pacific loon all fish eating birds
· Loons eat salt-water fish, they have a special gland to remove salt from their blood called salt gland
· Loons around here have a salt gland because in the winter they go to the ocean
· Marine Mamals
· Ringed and Bearded Seals, Walruses turn pink in the summer because of Rete Mirable pumping more blood close to skin to cool down
· Beluga Whales are in Ontario 
· Predatory Animals – Polar Bears
· Southernmost population of polar bears in the world
· Polar Bear Provincial Park – Is ontarios largest park, makes sense because parks in populated areas take up area that can be developed
· Are the parks protecting our Polar Bears?
· Polar Bears find seal breathing holes and wait for seals to come up and eats it
· Polar bears roam the ice until it breaks up in late June
· The ice pack is breaking up sooner meaning that bears are spending less time on the ice and are travelling farther to find food into Quebec, natives in Quebec are killing Polar bears because they have no regulations
· Sand Dunes (coastal deposits) – Are important to bears as they dig out parts of them and create dens to give birth in
· Beach Ridges are also important habitats for Polar Bears and certain birds because they drain better

Hudson Bay Plants 

·  Grasses are usually the pioneer species in sandy areas
· Dominant Grass – American Dune Grass
· Parasitic Jaegers behave like a hawk, northern bird that steals fish 
· Coastal flats and dunes are habitat for plants
· Halophytic – Plants that are salt tolerant (near shore so important)
· Halophytic plants have thick fleshy leaves to hold fresh water inside them
· Seaside Lungwort – Indicator plant for growing on salty shorelines
· Salt Gland – In plants as well, used to remove salt
· Goose Grass – Another halophytic plant eaten mostly by geese
· There are beach ridges miles inland left behind by isostatic rebound (at one time they were the shore of the Tyrell Sea)
· Called Stranded Beach Ridges – Important sites for many animals

More Animals

· Arctic Fox - Extraordinary animals that live in the Tundra year round
· Adaptations – Smaller extremities, white fur in winter to retain heat, dense coat
· Arctic Foxes used raised beach ridges for dens because they can dig into them (not permafrozen)
· Stranded Beach Ridges are also good for shorebirds (sandpipers and plovers) because they are dry places to nest
· Sandpipers and Plovers – Put their bills into the ground and eat invertibrates, they feed in the Hudson Bay when the tides go out creating mudflats
· Hudsonian Godwits –Indicator sandpiper for Hudson Bay
· Niche Partitioning - Different types of birds have different types of beaks meaning they feed in different parts of the mudflats so they are not in competition 

Week 2b

· Sphagnum Mosses – Important wetland colonizers
· Sphagnum moss also helps to keep the ground frozen
· As sphagnum moss dies and regrows upon itself it creates Peat (organic soil)
· Sphadnum dominates and creates its own habitat peatland
· Lichen Plateaus (lichen fields) – a major feature of the Tundra

Tundra Animals

· Woodland Caribou – Eat lichens known as lichen burners many of them in the Tundra during summer
· Female Caribou also grow little antlers, only member of the deer  family that does this
· Woodland Caribou Adaptations – Shorter extremities, lighter colour fur, hooves have a wide surface area for walking across wet lands of Tundra and using for scoops to dig out lichens, hairs under hoofs give them traction
· Any Predators? – Gray wolves
· Ground Nesting Birds
· Horned Lark – Not confined to the tundra, not indicator
· American Pipit – Not confined to the tundra, in Ontario only in Tundra
· Longspurs (Smith’s Longspur) – Great tundra indicator bird
· Snow Bunting – Only appear in Ontario tundra when there is snow on the ground
· Birdsong in the Tundra is from above your head because they sing when they fly up in the air
· Dunlin – Nest on sedge and moss hummocks
· Least Sandpipers
· Willow Ptarmigan – INDICATIOR BIRD FOR TUNDRA - Most Northern grouse, stay up north year round
· Adaptations – They turn white and have feathers on their feet
· Female Ptarmigan are very camouflaged to stay with the ground nest (background matching)

Tundra Plants

· Tundra offers severe challenges for plants
· Cold permafrost wind nutrients and short growing season
· Saxifrages – IMPORANT - Common group in the Tundra and farther north
· Adaptations of Plants – Cold hardiness, Small in size (dwarfism)
· Some trees can tolerate up to -80 degrees Celsius 
· Cold Hardiness – Ice can form inside the plant but not inside the cells, more sugar makes them anti-freeze
· Dwarf Birch, Arctic Willow, Labrador Willow exhibit adaptations for small size Dwarfism 
· Genotypic Dwarfism – Plant has genetics that will not allow it to grow bigger regardless of the climate
· Phenotypic Dwarfism – Appearance up north is small, plant in better conditions will grow larger
· Low creeping plants that sprawl to keep out of weather
· Crowberry – Common ground plant
· Clump Growth – Plant forms a cluster or growth to protect the inner part of the clump from the elements
· Many plants retain their leaves throughout winter because they contain nutrients
· Dark in colour because they absorb warmer wavelengths of light
· Heath Plants – Such as Labrador tea retain leaves all through winter
· Hairs on the leaves prevent Dessication from the wind
· Willow Flowers are covered in hair, helps keep them warmer
· Greenhouse Effect - Hairs absorb incoming heat and trap outgoing heat 
· Polar Bear hair is believed to act the same way
· Many plants grow in sheltered sites (rock crevases etc.)
· Raised Beach Ridges – Can act as sheltered sites as well
· Leward Side – Less wind
· Spruce – Special adaptation, when a lower branch touches the ground it can cause vegetative growth by sprouting a smaller spruce Layering (like a cake LOL this guy is nuts)
· Trees that grow with the bottom alive and the top dead is due to snow cover
· Thickets provide habitat for migratory songbirds such as Yellow Warblers not an indicator species
· Blackpoll Warbler – Is an indicator species for the Tundra (pole near north pole) also HBL

Week 3A

Wrapping up Tundra

Gleeners and Seed Eaters

· Common Redpoll – A finch, Honry Redpoll, found nesting in Ontario’s Tundra
· American Tree Sparrows – Nest on the ground at the edge of the tree line
· White Crowned Sparrows 
· Birds found in the Tundra are generally not found there in the winter with very few exceptions, Ptarmigan 

Other Animals (Small Mammals)

· Meadow Vole – Most dynamic population cycle of any animal in the world
· Northern Bog Lemmings – Found in Tundra
· Both small animals population levels vary dramatically
· Adaptations – Short extremities, plump
· Lemmings – Also up north
· Bergmans Rule – Short and plump holds heat better
· Deer Mouse wouldn’t be found that far up north because of long tail and big ears
· Jumping Mouse – Escape winter by hibernating in a beach ridge or dunes, they violate the short extremities rule
· Groundhog 
· The small mammal population cycles greatly affect the numbers of predators
· Ground Nesting Birds of Prey – Owls and northern harriers
· Lepage Wild Flax – Very Northern plant, found only on the Hudson Bay coast and the James Bay coast
· Endemic – A plant that is found no where else in the world
· Lepage Wild Flax is a Hudson Bay Endemic  (will be tested)
· Up north when things become suitable for nesting the animals leap into action
· Tundra  is the most northern and the most inhospitable region in Northern Ontario
· Lowest in terms of biodiversity
· END OF TUNDRA

Hudson Bay Lowlands Ecoregion

· To east and west is Boreal Forest to the north is the Tundra and James Bay
· Area explored is very minimal, inaccessible
· In the same physiographic region as Tundra
· This means they share a flat and wet climate and Tyrell sea
· No roads yet only planes, no trains no automobiles
· Moosonee – The only accessible part of the Hudson Bay Lowland
· Train from Cochrane to Moosanee is the Polar Bear Express
· Moosonee on the moose river known as the Gateway to the Arctic
· Not Ontarios only salt water port, moose river is fresh water
· Coastal Marsh – Many flowers
· American Toads are abundant because of freshwater pools
· James Bay is much farther south than Tundra so it is warmer and less permafrost
· The farther south you go the more biodiversity, more species
· Kelp 
· Mud is rich in small animals which is good for shorebirds to feed on
· Lesser Yellowlegs – In Ontario it nests in Hudson bay Ecoregion and no farther south Indicator species
· Many sandpipers
· Red Knot – Rufa – Endangered, record holder for farthest migration
· Lawn Like Habitat formed by Goose Grass called intertidal marsh
· Skunks live up there as well
· Caribou
· Bears

Hudson Bay Lowland Trees

· Tundra does not have trees like Hudson bay Lowlands
· Trees found on older beach ridges and moraines
· Crossbills are seed specialists and are found near spruce trees because they eat spruce cones for seeds
· Northern Shrike – Only nest in the Hudson Bay Lowland Ecoregion  INDICATOR SPECIES
· 2 types of indicator species – Lesser Yellowlegs and Northern Shrikes
· Boreal Forest has relief because it lies atop the Canadian shield
· Hudson bay lowland is flat because it is on sedimentary limestone
· Average Daily Temperature -3 degrees celcius, short growing season, cold
· Discontinuous permafrost
· 60 to 150 m elevation, still low but higher than Tundra
· Still has isostatic rebound
· Tyrell Sea left behind clay and silt meaning poor drainage
· All these factors contribute to causing lots and lots of water
· Wetlands – lands that are partly wet
· Hudson Bay Lowland are wetlands
· Ideal conditions for sphagnum moss to grow
· Sphagnum Moss – Group of species not just one, dominant plant species in HBL creates its own habitat, peat lands
· Peatlands are the dominant habitats in the HBL
· When peat is more than 45 cm thick and wet it is Muskeg
· HBL is one of the largest expanses of continuous Muskeg in the world
· Stunted (not dwarf but short) black spruce and tamarack characterize the HBL muskeg
· Bogs and Fens two major types of peatland

Week 3b

· Bogs and Fens are not easy to tell apart
· Bogs – Receive water and nutrients only from rainfall and are dominated by sphagnum moss 
· Fens – Receive their water and nutrients from flowing groundwater such as streams and are often sedge-dominated, usually richer in biodiversity because there are more nutrients present
· Lake Fill
· Sedges – Colonize the water edge and grow out into the water, their rhizomes float near the surface providing attachment points for other plants such as sphagnum moss
· Sphagnum moss begins to grow and dominate
· Sphagnum Moss most powerful plant in the world because it grows in inhospitable areas and creates its own environment
· Sphagnum Moss Modifies the environment – Making it acidic as it decomposes, makes it nutrient poor, and oxygen deprived, provides its own water because it is like a sponge
· Peatland mosses have another unusual feature they form the soil
· When growth is greater than decomposition = Peat
· Lichens are capable of growing ontop of sphagnum moss even though it is acidic
· Heath Plants – Grow in nutrient poor environments because they have fungal strands growing out of their roots which allow them to collect nutrients
· Bog Laurel – a type of heath plant
· Cranberries – heath plants
· Heath Plants retain their leaves because they store nutrients and the hairs protect them from dessication from the wind
· Carniverous Plants – Plants that eat insects to get their nutrients from them
· Pitcher Plants (pitfall traps). Sundews (adhesive traps), Bladderwort (suction trap)
· As the sphagnum mat gets thicker shrubs grow on it
· Root Nodules – Full of bacteria that help collect nutrients in a nutrient poor environment
· Black Spruce – Stunted that spread by layering, dominant tree in the HBL
· Peatlands change through time
· The mat can completely cover the water and keeps growing thicker
· Grounded Mat - Eventually the moss fill in to the bottom of the pond (all soil now) and it can support full sized trees and a black spruce forest forms
· Youngest part of the peatland is the part nearest the water
· Bio diversity is greatest at the youngest part of the peatland
· HBL and Tundra is separated by pockets of canopy forming forests in the HBL 
· Paludification – A forest being overcome by sphagnum moss and raising water levels and returning to moss, major way peatland is formed in HBL
· Hypsithermal – Great warming trend approximately 7000 to 5000 years ago
· Climax Pattern – Shifting from sphagnum moss to black spruce forests
· Parallel lines of peatland are known as ribs or strings that are perpendicular to the grade
· Shallow Ponds major feature of the HBL
· Frogs – Freeze tolerant frogs go to these ponds to reproduce, spring peepers, frogs still dominant group of herps
· HBL has greater biodiversity than Tundra
· Lesser Yellowlegs – Indicator spcies of the HBL in the summer
· Northern Shrike – nest in northern muskeg
· Palm Warblers best in the peatlands not an indicator of HBL

Rivers of HBL

· Rivers are important habitats
· Rivers move sort and deposit materials creating drier substrates for plants
· Banks exhibit sedimentary limestone which is the bedrock of the HBL
· Alpine Bistort – Grows on river shoreline, calciphilic
· Asphodel – Northern calciphilic plant as well
· Butterwort – Northern carnivorous plant
· Many orchids are calciphilic meaning they cannot grow in the peats
· Sparrows Egg Lady’s Slippers – Ontario’s most northern lady’s slipper, disjunct
· Disjunct – A subspecies located far away from most of the species
· Shrubs – Form dense cover along the shorelines 
· Willows – Common northern shrub that forms on the bank
· Black Spruce – Still the dominant tree
· Poplars – present if the soil is dry enough
· Carniferous Fringe  offers home to animals
· Trees are habitat for a number of northern birds also found in Boreal
· Northern Wood Peckers
· Gray Jays
· Spruce Grouse
· Snowshoe Hares
· Conifers offer another type of food for
· Crossbills
· Red Squirrels
· Other animals feed off small mammals
· Owls 
· Foxes
· Northern Weasels – Martin, Fisher, Wolverines
· HBL continuous forest is mostly confined to river edges
· Beyond the forest fringe lies the great expanse of muskeg
· One Major Exception to flatness of HBL – The Sutton Hills or Sutton Ridges or Sutton Inlier the rock is Diabase sills offering a unique subclimate
· Sutton Hills used to be the only nesting site for Golden Eagles

Week 4a

· Sutton Hills provide unique cliff climates
· Rock Polypody (common to Ontario but not HBL) – Unique to the Sutton Ridge in the HBL, making it a disjunct population
· Greenland Sandwort – Disjunct population, most southern location in Ontario

Boreal Forest Ecoregion

· Occupies about a quarter of Ontario
· Lies on the Canadian Shield ecoregion
· Boundaries of the Canadian Shield are not identical to those of the Boreal Forest
· The rocks are old 1-3 billion years old hard and generally acidic, instead of Calcium most common minerals include Silica and Quartz
· Southern limit of boreal Forest is the Great Lakes – St Lawrence Region
· Boreal Forest almost entirely lacks white pine and red pine and indicate you are leaving the boreal forest

Boreal forest Trees

· Black Spruce, White Spruce, Balsam Fir (confiers trees)
· White Birch, Trembling Aspen (Pioneer Species need sunlight)
· Why are there more trees in the Boreal Forest than the HBL
· Warmer, richer soil, less permafrost, dryer areas, decomposition exists, more precipitation
· Warmer - +1 to -3 avg daily temp, longer growing season
· Mixed soil types, diversity of glacial gifts
· Boreal Forest – Roughly broken down into four regions
· 1 – Northern Boreal (similar to HBL more trees)
· 2 – Wedtern Boreal (prairie) jack pine is common as well as birches
· 3 – Clay Belt Boreal (cat tail marshes are common, peatlands present)
· 4 – Superior Boreal (on lake superior, dramatic effect)

General Features

· Confierous trees are dominant
· White Pine – Needles are in groups of 5 (five letters in white)
· Red Pine – 2 needles in groups 
· Jack Pine – Needles in groups of 2 but shorter than red pine
· Black Spruce – Dominant tree in Boreal Forest, needles not in clumps and are round
· Balsam Fir – Common in Boreal Forest, needles are flat 
· White Spruce – Grows on better drained ground than black spruce, less spindly
· Tamaracks – Lacy look to needles, not evergreen (only one) 
· Not a lot of diversity but they are dominant
· Spurce Cones house seeds that are important food for

Seed Eating Animals

· Red Squirrel – All through boreal forest region, active year round
· Deer Mouse –Climb trees, spread through boreal forest
· Marten – Eat small animals like deer mouse, large hind feet for walking on snow
· Great Gray Owl – Hunt when lighting is low
· Northern Hawk Owl – Hunt in day light
· Boreal Owl – Most nocturnal owl of any owls
· White Wing Crossbill – Found all through boreal forest nomadic and irruptive meaning they leave when the seed population diminishes, known to nest in any month of the year, when they find mass crops of seeds
· Gray Jay – Tied to spruce trees, Indicative of boreal forest, store their food in spit balls for the winter and remember where they are
· Boreal Forest Birds tend to be extremely bold and fearless
· Boreal Chickadees – Eat insects and seeds
· Key Grazers in Boreal Forest that eats needles – Saw Fly a type of wasp
· Spruce Grouse – Eats spruce needles
· Moose – Eat balsam fir, one of most important winter foods for moose

Week 4b

· Snow Shoe Hare – Named for their huge back feet, at one time they were trapped for their fur
· Snow shoe hares go through dramatic population cycles, numbers peak every 10 years
· If the food supply is plentiful they can have more litters and more frequently
· Food supply diminishing caused them to die off as well as disease and predation (red fox, marten, weasels, owls all increased in numbers)
· Main Predator that increased lynx 
· Hudson Bay company found that population of lynx mirrored that of snowshoe hare (1 year later)
· Spruce Budworm – Catipillar responsible for consuming many coniferous tree needles 
· Repeated devouring of needles by the budwork can kill the tree
· Budworm outbreaks kill trees, are attempted to control by pesticides for the pulp and paper industry
· Budworm actually enhance the survival of spruce because there are many more young balsam fir that budworm would eat leaving more spruce trees once the budworm population died off
· Budworm Warblers – Main food is budworms, Tennesse Warbler, Cape May Warbler, Bay Breasted Warbler exhibit niche partitioning by feeding in different ways
· White Throated Sparrow – One of main sparrows in boreal forest
· Many songbirds benefit from the budworm outbreaks
· Fire is one of the natural controls for budworm outbreaks
· Bark Beetles 
· Longhorn Beetles – fly around and sense smoke then land on trees and eat them
· Northern Woodpeckers eat these beetles, northern strippers have 3 toes
· Blackbacked Woodpecker and American 3 toed woodpecker
· Blackbacked woodpecker have longer beaks to go for deeper beetles
· Trembling Aspen (Poplar) – An important source of food
· Bark Eater – Porcupines
· Poplar leaves are food for small herbivores Caterpillars
· Canadian Tiger Swallowtail – Caterpillars that eat poplar leaves
· Butterflies – Find minerals in wet sand and mud puddles
· Puddling – when a bunch of butterflies go to a puddle
· Outbreak – A large group of animals in one area
· Outbreak of Caterpillars means food for birds
· Fire is an important control factor in the Boreal forest
· Cavity Adopters – Animals that move into vacated holes in trees (wood peckers)
· Tree Swallows and Blue Birds even small owls are cavity adopters
· Boreal Owl is a cavity adopter
· Boreal forest ducks – cavity adopters
·  Golden Eye
· Hooded merganser
· Northern Hawk Owls – use old burns after fires for hunting

Burnt over areas

· Fire Weed – Thrives in recently burned areas
· Seeds are transported by wind
· Elderberry and Blueberries are transported by seeds in bear poop
· Fires create excellent foraging habitats for bears because of the berries produced
· Smokey the bear is a symbol for stopping forest fires but they are good for bears… irony
· Large Herbivores also benefit from fires
· Within a few years bigger and bigger trees arrive
· Older poplar strands in the boreal forest are almost always growing in what was a burn
· Lightning is what starts most forest fires
· Poplars pioneer species that are shade-intolerant
· Bud spruces and balsam firs can grow in partial shade
· Succession – Occurs in the Boreal Forest resulting in mixed forests
· Cyclical
· Beevers use poplars to make dams, dams make ponds and ducks live in ponds

Week 5 A

Beaver Ponds

· Advantages of Beaver Dams – Safety, access to materials, build food stores (water doesn’t freeze to the bottom)
· Nutrient Sink – Damn slows down stream and nutrients sink to the bottom, if the land floods nutrients from land come down to the pond, beavers eat food from land and shit in pond adding more nutrients
· Nutrient Source – When water leaves pond in spring it spreads the nutrients down stream
· Moose eat water plants from ponds which are rich in sodium, spend lots of hours in beaver ponds
· Whirly Giggs, flys, beetles, midges, dragon flys
· American Toad, Wood frog
· Warmer water = more species = greater biodiversity
· River Otter
· Hooded Merganser love beaver ponds, feed on insects and dragon flys
· When land floods near damn and trees die, the beavers have created another habitat
· Osprey and Great Blue Herons will nest in beaver pond dead trees
· When the dead trees fall down they are nurse logs for plants
· Beavers increase the biodiversity in any region especially Boreal Forest
· Important sources of Nitrogen and Phosphorus
· Beaver ponds also help maintain water tables
· One of the most important animals on the planet is Beaver

Boreal forest Lakes

· Why so many lakes?
· We are on the Canadian Shield which is hilly creating low points that collected water from melting glaciers
· Much richer waters than those of the HBL due to decomposition  and warmer environment
· Much more Fish in the Boreal Ecoregion
· Lots of birds that eat fish like Osprey, Bald Eagles, Common Loons and Common Mergansers

Streams

· Flowing water is a habitat for  Net-Spinning Caddisflies, Black Fly larvae, Clubtail dragonflies and the Boreal Snaketail

Discrete Parts of the Boreal Forest

Western Praire Boreal

· Elevations are not very high compared to other parts of Boreal
· Large amount of exposed rock (some are 2.3 billion years old)
· Lake Agassiz used to cover a large part of Western Boreal
· One of the driest and warmest parts of the Boreal
· Warmest part of the Boreal Forest in the summer, slightly longer growing season
· Less annual precipitation
· Any more wildflowers in the Boreal Forest than HBL
· Praire Crocus – Is found in Ontario only in the Western Boreal Indicator species
· Green Ash – Praire variety of Red Ash, crocus is a praire species, green ash is a praire form of a species
· Dominant trees
· Black Spruce and Jack Pine 
· Boreal Forest Birds
· Spruce Grouse, Woodpeckers, White Wing Crossbills, Boreal Owl, Gray Jay
· Fly Catcher – Bird that sits on a perch watches for an insect flies out to get it and returns to perch to eat it
· Yellow Bellied Fly Catcher – Matched with spruce forests
· Insect Gleaning Birds – Bay Breasted Warblers
· Magpies – Prairie bird that nests in Boreal
· Porkupine, Weasels, Beaver, Moose, Snowshoe Hare, Lynx, Woodland Caribou, Wolves, Cougars
· Least Chipmunks
·  Cougars have been reported from the western boreal
· Jack Pine – Dominant type of tree in Western Boreal, clusters of 2 needles
· Jack Pines habitat for spruce grouse, Conifers seeds of course are food too 
· Jack Pine Cones are extremely hard and scales are cemented shut and cones stay closed for years, crossbills and red squirrels cannot open them FIRE opens them
· Serotinous Cones – Delayed opening triggered by extreme heat, 50 degrees Celsius heat
· Jack Pines are FIRE ADAPTED their ecology depends on fire
· Other trees that cast shade are burnt down, sunlight allows new jack pines to grow and take over an area
· Balsam Fir are almost absent from western boreal
· Fire burns off duff layer of soil and exposes the layer rich in minerals and nutrients
· Western Boreal is driven by fire, uses it to regenerate
· Sharp Tailed Grouse – also benefit from fires 
· Kirtland’s Warbler – Very rare species of songbird that only nests in Jack Pines that are between 5 and 15 years old Jack Pine Species
· Big Fires occur every 50-100 years
· Why so many fires?
· Dry climate, hot dry wind off prairies, high number of lightning storms in western Ontario, flat land, Conifers are full of resin and burn well

Week 5b

· Black spruce have semi-serotinous cones – not all the cones depend on fire but some do
· Fire is responsible for the beautiful quilt-work of the habitats prevalent in the western boreal
· There is virtually no muskeg in the Western Boreal Forest most of the peatlands are old and well developed
· Greater Yellow Legs – Found right through any peatland habitat
· Lesser Yellowlegs – Occurs only in the HBL
· Wetlands are important breeding sites for mosquitoes even in the dryer western boreal
· Emerald Dragonflies are a dominant group throughout the boreal forest
· Garter Snakes in the west are red-sided
· Western Variety painted turtle has a bigger beautiful pattern under the turtle
· What is special about Painted Turtle Hatchlings – Freeze tolerant, only turtle, allows them to occur farther north than other turtles
· Woodland Caribou Provincial Park – No roads through the park, fly in or canoe in, wilderness park (no development) 
· Provincial parks and national parks exist in Canada
· Wabakimi Provincial park – Wilderness park, similar to woodland caribou, lots of rock exposed
· Eastern White Cedar 
· Pink Lady’s Slippers – Canadian shield is acidic with a lot of shades, these plants are adapted for acidic conditions with shade they are common through boreal forest INDICATOR PLANT
· Islands – Safer sites for animals than the mainland because it is more protected from predators, loons will often put their nests on islands
· Common Terns – Nest on islands
· Herring Gulls  - Nest on islands as well, fish scavengers, lay their eggs on rocks without much effort to build nests except on islands where they sometime put more effort into it
· Moose – Will swim from the shore to the island to give birth
· Fewer biting insects on islands because there is more wind and islands do not have much still water 
· Camping on islands is preferred because fewer biting insects and bears
· Lakes have lots of fish, which is why they have fly in fish camps
· Peatlands are present in Wabakimi provincial park
· More peatlands than woodland caribou park in Wabakimi because Wabakimi is further east and is a bit cooler, less drying wind, more precipitations
· There is no logging in Wabakimi provincial park
· Clear Cutting – Is the type of logging done in the boreal forest, cut everything down
· Clear cutting doesn’t simulate forest fire because it doesn’t burn off duff layer of soil or open jack pine and seritonous cones or leave dead standing trees
· Wabakimi has some relief but there is a lot more relief in another part of the boreal forest

Superior Boreal Forest Ecoregion

· Lake superior Superior Boreal
· Northern part of lake superior between wawa and thunder bay
· Lake Superior – Largest fresh water lake in the world, 82000 square KM
· Lake superior moderates winter temperature
· Lake Effect – Big bodies of water absorb heat, they are slow to warm up and are slow to cool down meaning they give a slight buffering effect to the land around them
· Lake superior depresses summer temperatures giving them coastal summers
· North shore of lake superior has the highest elevation in Ontario 700 m above sea level (Sleeping Giant)
· Sleeping Giant Provincial Park – You can take trails to the top of sleeping giant
· Typical boreal forest species are present
· Spruce grouse, boreal owls, moose
· More biodiversity in the Superior Boreal because of the temperature and great variety of rocks
· Igneous and metamorphic rock types
· Subarctic Flora – Grows along Superior’s north shore and on islands
· Basalt – Volcanic rock that is basic in PH because magma formed above the ground
· Islands formed by volcanos are basic in PH which is why the subarctic flora is present
· Plants that like basic ph grow on these islands
· These plants are calciphilic 
· Basalt islands are one reason the biodiversity is greater here than in the northern boreal forest
· Butterwort is a disjunct population and a glacial relict
· There are sand dunes along the shore line
· American Dune Grass
· Glacial Relict – Populations on lake superior that have mostly traveled up north to colder climates but some remain behind
· Pitcher’s Thistle – Only found on a few shores of the Great Lakes (great lake endemic)
· Endemic – A population only found in a certain place in the world
· Lepage Wild Flax – Hudson Bat endemic
· There is more soil which allows star nosed mole to live here
· Few elements of the Great Lakes – St lawrence Forest Region exist in Superior Boreal Forest

[bookmark: _GoBack]END OF MIDTERM MATERIAL THANK THE LORD




