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Ontario a lot of diversity
Only lizard in eastern Canada –the five line skink & Whales- beluga
Animals/Fauna 
Plant/Flora
Total number of species of flora and fauna=biodiversity
Biodiversity: biological diversity – total variety of living things in an area
Ontario’s biodiversity= 100, 000

Animals- reptiles and amphibians-50 species
= hertiles= herps
Snake that plays dead= hognose snake 
Salamander that lays its eggs in rotting logs and guards eggs till they hag= red back salamander 
Fish
Mammas-81 species
Birds- 490 species (more after hurricanes)
Invertebrates/insects- tens of thousands 

Plants= >100, 000 species 

Ontario is so diverse because: 
1. Size (> 1 million Km2)
2. Great range of abiotic factors (non living factors) temperature, precipitation, wind, soil type, fire, type of rock, 

Ontario’s wind comes from the west- most of rainfall happens on the right side of the great lakes 
Trees are cleared and exposed soil; wind can cause erosion and drift
Rocks are made of minerals that affect the nutrient supply and soil chemistry. The rock under any given area is called: bedrock
Some bedrock is flat and layered (formed form sediments in water)
These rocks formed form sediments are called sedimentary rocks 
“young” rocks are between 400-500 million years old 
limestone is a key sedimentary rock: this rock is rich in calcium (calcium carbonate) and relatively soft and basic in pH (when you pour HCL on it.. effervescence.. bubbles and bio product is carbon dioxide gas) 
Some limestone is made from animals (small animals with outer skeletons) whose fossil remains are full of calcium.. plants that love calcium can grow on calcium rich rocks (ex poison ivy)
A plant that loves calcium Calciphiles 
Most sedimentary rocks are limestone in Ontario 

Other rocks were formed form molten rock (magma) deep underground: they are not layered  igneous rocks usually lack calcium, have a lot of silica, and are hard and acidic.. when pour acid on them nothing happens. Most common igneous is granite (igneous= old rocks, 1-3 billion years old)
Underlying is igneous and on top is limestone/sedentary rock 
Some igneous rocks were formed on top of the earths surface- Basalt is a volcanic rock (not acidic!),  

Third type of rock is formed form pre-existing rock: metamorphic rock transformed by heat and pressure
· Retains chemical characteristic of the rock that was transformed 
· Heat and pressure to granite (speckle rock) it becomes gneiss (the new rock has layers), which is acidic and lacks calcium 
· Banded gneiss
· Old Limestone can also be metamorphosed into marble (still have calcium) 

Effect the topography
· Sedimentary rocks are usually underlie flat terrain known as lowlands 
· Igneous and metamorphic rocks usually underlie hilly terrain known as highlands 
· Different effects on moisture, wind, shade/sun coverage, chemistry of soil, rainfall

Rocks can create relief (not flat, broken up by hills)
Relief also creates microclimates- plants are good at finding microclimates

Soil comes from various sources (rock erosion and grifts) left behind from glaciers)
On top of the bedrock lies glacial deposits- as it melts each time it drops deposits
The lay of the land the glacial gifts affect drainage 
Wetlands caused by fine materials left beyond and the water cannot drain and stays on top 
Most powerful force in Ontario water (its moves and sorts material by weight and size- boulders, gravel, sand, silt, clay) 
When water freezes: it expands, if it gets in a crack of rock and it freezes it will crack and plant roots can do that same thing 

Biotic factors (living factors)
· Trees create shade, 
· Animals

Rock type and lay of the land= physiographic regions
· Hudson bay lowland
· Great lakes- St. Lawrence lowland
· Canadian shield 
Eastern and northern Ontario is mainly lowland (limestone) and in between highland area (old hard acidic rock without calcium)

Within each region are habitats(assemblages of plant and animal)
· Some regions deciduous trees such as oak and maples are dominant
· In other parts are coniferous trees are dominant such as balsam fur and black spruce 
· Others no trees, a mix, 

Ontario can be defined by the types of trees found
The dominant canopy-forming trees define forest/ ecological regions 
· North is true Tundra
· Hudson bay lowland: biggest continuous wetlands in world 
· Boreal forest: partly on Canadian shield, northern animals 
· Great lakes- St. Lawrence: partly on Canadian shield
· Carolinian: southern species (oak, possum)

Class 2
Sedimentary (limestone)
· Usually in layers
· Young rocks, 400-500 million years old
· Soft rock, basic pH
· These rocks underlie lowlands

Igneous and metamorphic rocks
· Formed form magma, hardening under or above the earth
· Most common igneous rock is Granit- forces of heat and pressure produce Gneiss
· Old rock, 1-3 million years old and underlie highlands

Biggest area of highland in Ontario is the Canadian Shield

Water is important in Ontario’s biodiversity for plants and animals, large bodies of water modify land temperature and winds. Water also indirectly creates habitat by carry or associating materials by size or weight- different types of deposits (boulders, gravel, sand, silt, clay). Water continues to change the face of Ontario, and in the past (glacier deposits, ext)
Erratic- rock that is different form the rock it is laying on
Striations (scratches)- caused by ice dragging particles over the rock
Over the past million years, ice covered all of Ontario several times (ice age)

Only takes a small drop in average temperature can spawn glaciers. Sub-zero temperature isn’t good for plants and we are left with bare rock when glaciers left. Bare rock is colonized by organisms called lichens. Lichens, the ones grow tight to the rock is called crustose lichens. Lichens are symbiotic long term relationship between fungi and algae. They can change the rock slightly. Crustose lichens colonize bare rock and are pioneer species. 
Foliose lichens are leaf-like
Fruticose lichens- little cups on top 
Lichens on trees are called arboreal lichens 
Crustose lichens are colonizers: they are pioneer species 
Lichens provide a place for other organisms to grow as well. Often mosses come in, on bare rock is a combo of lichen and moss. Mosses often grow with lichen but they can also be colonizers/pioneers 
Lichens and mosses physically trap wind blown soil (loess). With more soil coming in, eventually other living plants come in. The process of change starts occurring a change in plant communities- different groups f plants living together through time= Succession
Water continues to break  down the rock and so do the plants, this dissolved and physically broken rocks help form more soil. Plants die and decay and add more material to soil.  Then forest eventually comes and covers the land

Refugia- spots the glaciers did not affect, and these source spots, the colonizing plants and migrating animals come form 
Poplars and white birches are often the first trees to colonize new soil (because there seeds are wind blown)- pioneer species
First trees coming in need a lot of sunlight and are sun-lovers but then they create a lot of shade. The shade they create prevents them from growing underneath themselves. Shade tolerant comes in under them because they can grow in the shade. Poplar and white birches are the sun lovers then Coniferous trees (shade tolerant trees) such as spruce and fir grown under them. Coniferous trees will outgrown and outlive the shade tolerant trees (birches) and once all the shade. Eventually when all the proplar die the shade tolerant trees will outlive the pioneer. 
Shade tolerant trees such as sugar maples or spruces replace shade- intolerant (sun loving) tress such as trembling aspen (poplar)
Black spruce is shade tolerant and can grow under itself. Maples same thing
Trees replacing trees/ self replacing forest= climax

Site conditions- environmental conditions bedrock type, soil type, glacial deposits, physiography, drainage, etc. this determines what plants can grow, and the plants determine which animals will living there
The dominant canopy-forming trees are sued to define forest regions
6 regions in Ontario:
1. Tundra
2. Hudson bay lowlands
3. Boreal forest (largest)
4. Great lakes- St. Lawrence region
5. Carolinian 

Point Peely- most southern point of Ontario 
· Lowland

The most northerly ecological or forest region is the tundra, which lies in the Hudson Bay lowland physiographic region 
· Tundra lacks tree canopy
· The trees are dwarf trees- tiny plants
· The dominant tree is willows, dwarf willows, Artic willow
· The most southern subarctic tundra in the world is in Ontario- the northern limit of the tundra is Hudson bay, the southern limit of the tundra is the tree line (the tree line is poorly define border that meanders at varying distances from the coast)
· Some Protected by polar bear provincial park (3x bigger than Algonquin park)

Indicator species- is a species found in an area and not in another 


Class 3
Tundra zone ecological/forest regions is on the Hudson bay lowland physiographic region- on flat limestone and low in elevation just a few meters above sea level- rising because of the rebound of the earth from the glacial removal, makes province larger because more and more land is going to Hudson bay. 1.2 m/100y and moving north. 
· Tides go out and new land is exposed,
· Windy: coldest wind chill in NA and blows abrasive particles (sand, ice, ect) and makes it tough for animals and plants 
· A lot of deposits on the rock- clay and silt deposits range form 5 to 75 m thick – flat area with a lot fo water on top
· 8000 years ago the land was still depressed (from resent relief from glacial weight) ocean came in and flooded (called Tyrrell Sea) Sea deposits were clay and silt (Tyrrell sea 8000 ago is very similar to the Hudson bat lowlands today-the boarder is the same because of the Canadian shield elevation)
· lots of water because flat, poor drainage, and frozen ground 
· northern ducks- scuap, scoters, white winged scoter, surf scoter, black scoter, geese, snow geese, 
· more geese now in tundra because they used to go to prairies  but now it is being turned into crop fields and they like to feed on corn and amount of offspring depends on how fat the mother is 
· geese have negative on tundra- they dig up plant tubers and causing transformation on the top layer AND a lot of droppings that contain nitrogen  
· swans- tundra swans (native and nest in tundra) 
· frogs- wood frogs and coarse frog because they are freeze tolerant

Half of Canada rivers drain into Hudson bay 
· Winisk River
· Rivers flow North because 
· Ontario some rivers flow south but in Hudson bay flow north into Hudson bay because there is two watersheds separated by elevation by the height of land 
· Freshwater rivers are habitats for fish, otters, beavers, 
· Brant river- no dams 
· Due to freshwater input, Hudson bay = 1.3 salinity of oceans so it freezes in winter 

One challenge Hudson Bay presents is salt
Species 
· Sea ducks such as sea ducks (Eiders, king eiders, common eiders) nest along Hudson bay 
· 3 species of loons nest along the coast of Hudson bay are common loon, red-throated loon, and pacific loon  (loons seat salt water fish and have a way to handle salt- by a salt gland)
· all of the aquatic birds are only present in the summer 
· Hudson bay is habitat for marine mammals winged and bearded seals and a colony of walruses that can be seen in Ontario at times (the colony of Atlantic walrus is found off Cape Henrietta Maria- dark in winter and pink in the summer because more blood vessels near the skin)
· Whales- Beluga whales (not just in Hudson bay but also James bay)
· Seals and Walruses are food for Polar Bears- southernmost population of polar bears in the world 
· Polar/ whales are both indicator species 
· Polar bears are having trouble finding food because the ice isn’t freeze as fully and freezing later so hard to find seals/food 
· Coastal sand deposits form sand dunes that important to the bears- also important to plants because of water drainage 
· American dune grass- colonizes sand: along the coast of Hudson bay 
· Raised beach ridges are also important habitats for polar bears and nesting birds- the ridges offer nesting sites for artic terns that feed along coast and rivers. They are often robbed of fish by parasitic jaegers 
· The coastal flats and dunes are habitats for plants- plants that can tolerant salty conditions are halophytic 
· Seaside lungwort- deals with salt, have a salt gland, 
· Halophytic plants have fleshy leaves for storing water and for protection from abrasive particles and also salt glands that remove salt
· The lawn is goose grass, another halophytic plants

Farther inland there is beach ridges far from water: left behind by isotactic rebound. Also called stranded beach ridges and they are important sites (farther inland the tundra is higher and drier)
· Artic fox in the area- small extremities, dense fur in winter, long tail because when they sleep they wrap it around their face, white in winter for warmth. The number of young is determined by the food supply
· The stranded beach ridges provide nesting sites for shorebirds (sandpipers and plovers)
· More shorebirds nest up in the tundra - about a dozen species of artic nesting sandpipers and plovers nest here
· When they tide goes out vast mudflats provide important feeding sites for sandpipers and plovers (indicator species is Hudsonian godwit)
· Animals with similar adaptation select certain parts of food resources and do not compete with each other niche/resource partitioning 
· Mosses and lichens are dominant groups- these are primary plants- sphagnum mosses are important wetland colonizers, they will come in and colonize water and they also keep the ground frozen. Grows in tough conditions and changes the water chemistry and makes it more acidic and when the moss dies in can grow on top of its self and adds more acid to the area and eventually forms its own soil by self decay but because its cold its decay is slow. Sphagnum dominates and creates its own habitat- peat lands. When growth > decomposition the moss layer gets thicker creating its own form of soil called organic soil 

Class 4
Snowy owls- most northern owl in the world (nest farther north than Ontario) 
Stavanger (a lot a birds do in winter) 

Sphagnum moss forms peat land
 peat is the dead part of sphagnum moss 
most south part of the tundra is dryer areas and have areas of lichen plateaus (lichen fields) where lichens dominate and form important habitats  variety type of lichens including  reindeer lichens which woodland caribou eat. Woodland caribou have been called lichen burners because of their fondness and caribou migrate form Hudson bay lowland and boreal forest to the tundra in the late spring and after summer they head back south 
Woodland caribou adaptations- huffs have a wide surface area because of the snow, grow hair between toes so they don’t slip on ice, shape like shovel (very specialized feet for there northern habitat)
Biggest herbivore 
Small eternities: short tail, short legs, nose area is compact 
Predators: wolves (2 in Ontario timber/gray wolf and )

orange lichen: grew on an antler because it loves calcium and the antler contains calcium 

Birds that need a forest region (woodpeckers, songbirds, etc) are absent from the tundra because they are no trees.. Biodiversity is lacking
· Birds nest on the ground in the tundra  horned lark, American pipit, longspurs, snow bunting 
· Broadcast territory while they are flying (not from the trees)
· Northern sandpipers- dunlin and least sandpipers, nests on sedge and moss hummocks 
· Most northern grouse in the world  the willow ptarmigan stay year round (in winter they are pure white for warmth and camouflage)

The tundra also offers severe challenges for plants
· Including: desiccation, wind, permafrost, short growing season, cold, 

Saxifrages are common and dominant group in the tundra there adaptations for this cold environment:
1. Cold hardiness (ice forms between the cells, they can freeze in part but not fully) some trees can tolerate -80 degrees 
2. Small size: many plants are extremely small because of they wind. 2 groups of smallness 
· Dwarf Labrador tea grows no larger if planted farther south because it is fixed genetically genotypic dwarfism
· dwarf birch grows larger on better conditions phenotypic dwarfism 
3. low, creeping, sprawling growth 
· crowberry is a subarctic plant that exhibits sprawling growth
4. clump growth: the dead outer pat of the clump offers shelter to the rest of the plant and is warmer because they wind is stopped an advantage for protection and warmth 
5. retain leaves year round : ex prickly saxifrage
6. dark colours absorb warmer wavelengths of light: help keep warmer, opposite for animals, 
· healthy plants such as Labrador tea retain evergreen leaves
· willow flowers: covered in hair, hairs prevent desiccation and  keep them warm 
7. hairy undersides prevent desiccation
8. hairs absorb incoming heat and traps outgoing heat greenhouse effect  ex polar bears there hair is white but their skin is black
9. growing in a sheltered site, willows are a good example 
spruce can reproduce vegetatively by layering- white spruce. Layering lower branches touch the ground another spruce grows from that spot and it continues. 
Snow cover can protect the tree till a certain height. In tundra some trees need the snow cover
In the habitats, Migratory songbirds such as yellow warblers, blackpoll warblers (only nest in tundra zones so they are an indicator species): can live here they nest in the shrubs off the ground
Food source of birds in tundra- seeds (redpoll finches, further north the hoary redpoll have been found nesting in Ontario, American tree sparrow nest at the edge of the tree-line)

Meadow voles and northern bog lemmings are found here- not an indicator species and short tails as an adaptation for the cold, plump bodies, 
Mouse-  long tail and big ear mouse would not be found in the tundra however there is one with long tail and big ears called meadow jumping mouse that allows it to survive in the tundra zone because it hibernates. They hibernate in raised ridges 
Ground hogs and skunks are in tundra-  because on the river there is raised habitats, they swell in spring so there is a build up of material 

Meadow voles undergo the greatest population cycle of any other mammal in the world they go reproduce within a month of being born, animals that feed on meadow voles do very well but eventually there is a population crash because there large population increases can deplete there food supply, 
Bruce effect they abort their fetuses when needed

The small mammals are food for artic fox and birds of prey
Benefit when the meadow voles are abundant mammals that feed on them benefit, such as the short eared owl and northern harriers- because it nest on the ground

Many plants in tundra (except subarctic plants) are found in other parts of Ontario except one plant that is only found in this one par, this plant is an Hudson bay endemic (because it is found no where else in the world) it is called the Lepage Wild Flax

The tundra is the most northern and most inhospitable ecological region in Ontario 


Class 5
Hudson Bay Lowland
-Canadian Shield to the south , creates a border by its hill topography 
-northern limit of the Hudson bay forest region tundra 

Hudson bay lowland is a physiographic region (defined by rock time and lay of the land) and there is two forest regions on top of it: Hudson bay lowland and the Tundra  

· flat, lots of water
· black spruce and Tamarac forest in special sections
· HBL is underlain by sedimentary limestone
· Sedimentary rock makes the land flat and low elevation (60-150m)
· Thus the wind off Hudson bay still have an affect and average temp is -3 to -6 (cold area)
· Short growing season- permafrost in HBL forest region but it is not continuous discontinuous permafrost 
· HBL is also still feeling the effects on the glacier- rebound still going on but not as much as the tundra still feeling the effects of land depression 
· Clay and silt deposits from the tyrrell sea 
· lots of water and cold  ideal conditions for sphagnum moss and creates a peatland habitat 

peat lands are the dominant habitats
· when PEAT (partly decayed moss and live moss that creates soil) > cm thick and wet= muskeg
· HBL is one of largest muskeg habitats in the world 
· Stunted black spruce and tamarack characterize the HBL muskeg  wet and cold areas with little nutrients
· But trees grow taller and form continuous forest in some sites
· Clumps and unusual growths on the bruce witches broom 
· Bogs and fens are two major types of peatlands
Bogs received water and nutrients only by rainfall and are dominated by sphagnum moss
Fens receive nutrients form flowing groundwater such as streams and are often sedge dominated 

How peatlands form
· Water left behind from melting glaciers
· Bare rock, lichens come in to colonize it; if its went sphagnum moss comes in
· Often begin by lake fill: sphagnum moss starts growing on edge of the water and forms a mat and starts growing on top of its self (with help of sedges)
· Sedge (sedges have edges) help the moss: colonize and grow out into the water 
· Then incomes sphagnum moss around the edges and the mat keeps getting thicker and forms the organic soil 
· Moss by dominating it exerts control over the habitat and sphagnum modifies the environment making it acidic and nutrient poor and blocks off oxygen
· It dominates and then transforms it making it tough for other plants to live
· Sphagnum gets water like a sponge: provides its own water because it is built like a sponge- cellular structure of a left strand of sphagnum moss has pores and dead cells between the living cells that absorbs water upright
· Peatland mosses have another unusual feature- they form soil  with cold, wet, oxygen poor environment and very little decmop
· Slowly the mat grows thicker and spreads, choking the water and covers it. The lower portion of the moss mat dies and more sphagnum grows on top of it 
· Growth > decomposition = peatland
· Next colonizing plant to come in: lichens (reindeer lichens) and flowering plants that can grow in tough conditions.. called heath plants are dominant group (survive in a nutrient poo habitat by microrisa)
· Mycorrhizal associations: 
· Leatherleaf also has leathery leaves with hairy undersides to keep plants from desiccation in the winter time: leaves are retained to conserve nutrients 
· 3 types of coniferous plants are carnivorous because they eat insects 
· as the mat gets ticker and the it gets more dry and shrubs grow on it 
· speckled alder: plants have root nodules on the roots full of bacteria that fixes nitrogen 
· black spruce grow on older mounds and hummocks and often spread by layering 
· peatland changes through time- the mat can completely cover the water and keeps growing thicker and eventually the moss fills in to the bottom of the pond and have a forest growing because larger trees grow atop the grounded mat. And eventually a black spruce forest forms 
As a peatland mat thickens and succession progressive the biodiversity drops the moss changed the habitat and make sit less tolerable and more sunlight and nutrients at the newest part of the mat (most biodiversity and coniferous plants of the mat)
But if water levels rise again, sphagnum moss can overtake the forest and choke the trees and grow over top

Paludification – sphagnum to forest to sphagnum again 
A climax pattern in the HBL 

String bogs or ribbed fens- parallel ridges of sphagnum, they grow perpendicular to the gentle slope of the land 

Animals in HBL
· American Toad
· Freeze tolerant frogs are still the dominant group: wood frogs, spring peepers
· Sandhill cranes are common here but are associated with wetlands across Ontario 
· Ponds are habitats for two sandpipers: greater yellowlegs and lesser yellowlegs and they only nest in the HBL ecological region 
· The stunted spruce provide habitat for other birds: northern shrike nest in HBL muskeg (eat other birds and small mammals) and in summer they are found primarily in the HBL (indicator species)
· Birds eat seeds: finch’s, white crowned sparrows 
· & And insects gleaners: palm warblers nest in peatlands, they also nest commonly in boreal forest peatlands (not indicator species for HBL) but they are a peatland species 

Rivers  are important: meandering rivers- they move, sort, and deposit material creating drier substrates for plants and in the spring the flood and in summer they deposit material on the shore line of gravel, silt, ect. Rivers create habitats: raised banks along their shores and the shoreline habitats allow for greater diversity of plants and animals in the HBL
Forest but right behind is the flat, wet muskeg
Recall the type of rock underlying the HBL is sedimentary limestone so there is calcium (more calcium along the shore line) different set of plants here than on the peatlands 

Sparrows-egg lady’s-slipper: is Ontario’s most northern lady’s slipper 
· found in HBL but also by Lake superior 
· sparrows egg  is small 

Class 6

HBL- is composed of organic deposits / soil and the bedrock are sedimentary rocks
The rivers rise in the spring and leave deposits and because of that we get a variety of plants that wouldn’t be there
Shrub layer along the river ninebark shrub (likes shore lines: calcium and sand/gravel deposits), willows, wolf willow (not a willow, 
Orange- crowned Warbler, fox sparrow, pine grosbeak, - loves the shoreline shrubs
 River – shoreline- shrub layer- trees 
Trees: pine, poplars,  black spruce, 
On rivershores there is a coniferous forest belt and they produce shadow and this area has shade tolerant plants ex. Bunchberry (shade tolerant, leaves are flat parallel to ground)
Bird that was absent more north because of the lack of trees: woodpeckers (northern woodpecker: three toes, common through boreal forest and can occur here because of the shoreline forest)
Bird that stores it food for winter: Gray Jay
Spruce Grouse 
Mammals in the forest fringe: snowshoe hare, =
spruce trees have Seeds (from cones) that are also food for birds (ex. White-winged crossbills) and mammals (ex. Red Squirrels)

Daytime hunters: Northern Hawk owl, great gray owl, Weasels (Fisher, Marten, Wolverine)
There because the food supply is there because of the rivers that form the higher habitats on the edge
HBL the continuous forest is mostly confined to rover edges- beyond the forest fringe lies the great expanse of muskeg

Boreal Snaketail- like cold water, common in boreal forest, 

Attawapiskat River flows into James Bay
Mooseonee- rows of trees in the area because of the raised ridges from former shorelines. 

· James Bay has tides- when they go out, they create mud flats that are rich in nutrients and invertebrates (food for shore birds) 
Shorebirds
· lesser yellowlegs- nest in HBL, breed in Hudson bay lowlands forest regions is they are an indicator species, 
· northern- only Hudson bay tundra and north: semipalmated plover, least sandpipers, hudsonian godwit, Red knot ( “rufa” subspecies is endangered fewer than 20,000)
· James bay offers important feeding areas from north sandpipers 

Grass that grows on dunes and can survive salt water- American dune grass, kelp, 

Exception: in the south there is cliff line hills Sutton hills/ridges
· Old rock- pre cambrien rock and Canadian shield rock
· ** nature guide to Ontario has description 
· offers the only real source of relied in the hbl
· biabase sills (rock type) series of older rock that has been uplifted
· golden eagle is found here (only here because it has cliffs)
· fern that grows on rocky areas rock polypody 
· separated by great distances from the main population = disjunct populations
· Greenland sandwortz is a plant also found in hbl ex of a disjunct population 

Class 7
Boreal forest
-relief and continuous forest 
· 25% of Ontario
· ecological region (third one)
· it lies on the Canadian Shield physiographic region 
· old rocks (1-3 billion years old) most common minerals include silica and quartz (hard, and generally acidic)

south boundary great lakes St.Lawrence forest region (characterized by a mixture of northern and southern trees including white pine and red pine…. These two are virtually absent form boreal forest)

Trees in boreal forest
· conifer trees: black spruce, white spruce, balsam fir, jack pine
· white birch, trembling aspen 
· why is there more trees? warmer (+1 to -3 degrees) and a longer growing season, more precipitation, more relief and a greater variation in SITE (a diversity of glacial deposits), and a developed mineral/organic soil layer 

4 Areas
Northern Boreal- closer to Hudson Bay low land
Western (prairie) boreal- 
Clay belt Boreal- cat tail marshes 
Superior Boreal- 

Boreal forest trees
· conifers are dominant
· black spruce (needles, rough bark) (wood pecker) find in damp habitats
· Balsam fir (single needles and flat, smooth bark) 
· White spruce (fuller shape, needles are fuller) 
· Tamarack or larch (they shed their needles)

Spruce cones house seeds that are important food for red squirrels
Deer Mice
More small mammals and more food for hunters
Marten 
Great Gray Owl, Northern Hawk Owl, Boreal Owl 
White winged crossbills-Nomadic and irruptive (eats seeds from spruce and fir)
Boreal chickadees eat insects and seeds 
Gray Jay- spruces offer more than food they store their food under the bark, non-migratory year round residents, store food under loose bark and lichens on spruce trees, nest early to allow time for food storage, dominant young kicks out its siblings, dominant young remains with the parents on their territory all winter then parent kicks out young, 
snowshoe hare- eat a variety of plants including balsam fir, their numbers peak approx. every 10 years, main predator is the lynx
great horned owl- main predator is the lynx
spruce budworms- enhance survival of spruce, affect survival of birds call budworm warblers (Tennessee warbler, Cape May Warbler, Bay-breasted Warbler) all feed in different ways= niche/resource partitioning. During budworm outbreak, the warblers nest twice and more young survive  

Animals that eat spruce/fir needles sawfly larvae, spruce grouse, moose, snowshoe hare, famous caterpillar called spruce budworm, 

Class 8
Flat needle- balsam fir
Round needle- spruce 

White throated sparrow: tan and white stripped pairs. The white stripped is more aggressive, and the tan stripped is better and taking care of the young. 
-they respond to spruce budworm numbers
when trees die, other animals benefitbark beetles eat the wood, long horn beetles eat deeper into the wood (beetles are eaten by woodpeckers), 
black-back woodpecker, American three-toed woodpecker they benefit from increased beetles and nest in died trees
trembling aspen (poplar) is also an important source of food: beavers and porcupines eats the bark, poplar leaves are food for small herbivores,  leaf miners live inside leaves (mine the material)- Serpentine miners, luna moth, Canadian tiger swallowtail eat poplar leafs
butterflies find minerals in wet sand and mud puddles puddling 
forest tent caterpillar- scattered by themselves throughout the trees, large tracts of forests are defoliated, when caterpillars are abundant warblers are abundant
outbreak large amount of caterpillars defoliating trees
 
 When trees die fire thrives fire is an integral part of boreal forest ecology, 
Vacant holes are taken over by birds that do not makes their own holes, cavity adopters (ex tree shallows) 

Most boreal forest ducks nest in trees (cavity adopters) common goldeneye and hooded mergansers 
Northern Hawk Owls are found in old burn trees
Great Gray Owls- benefit form forest fires

Fireweed thrives in recently burned areas- sun loving, pioneer species, seeds are dispersed by wind
Joined by other plants such as elderberry and blueberries whose seeds arrive by bear droppings
Fire creates excellent foraging habitats for bears and in spring they eat grass, shrubs, dandelions 

Lecture 9
Beaver pond offers advantages: 1. eating in safety of the water 2. Safe access to resources 3. Easier to transport material  4. Water deep enough to not freeze to bottom

Beaver ponds are “nutrient sinks”
Beavers co-inhabit with 
animals benefit from beaver ponds too: moose, aquatic insects (called whirligigs , dragonflies, skimmers, and midges), frogs and toads (wood frog is freeze tolerant, American toad, leopard frog)

warmer water= more species= greater biodiversity 
boreal forest
· Mink frog
· Hooded merganser 
· Common loan
· Bald eagle
· Common merganser (bigger bodies of water, eat bigger fish)
· Hooded merganser (small)
· Net spinning caddis flies (
· Blackfly (
· Fast water is home for clubtail dragonflies such as the boreal snaketall
· Least chipmunks

Beaver pond increases the biodiversity of any region especially the boreal forest 
Heavy rain/melt water- pond gets fuller and the nutrients gets flushed down stream
Important sources of nitrogen and phosphorus
Beaver pond also maintains the water tables
Boreal forest has thousands of lakes because there is more variation and opportunities for lakes to form and waters are richer and support more life because warmer, more developed soil on the land and nutrients washed in 

Boreal forest has a lot of flowing water. They flow south and north because the height of land .


Western/ prairie boreal
· Elevation are not very high (350 m ASL) lower and flatter
· A lot of exposed igneous rock (ex. granite), little soil build up because 
· 2.3 billion years old
· lake removed much or the soil and it is the hottest and driest part of the boreal forest
· warm in western boreal because it is further away from bodies of water and hot winds coming from the prairies in the west 
· many more wildflowers than Hudson bay lowland 
· a number of prairie or western boreal species or varieties are found here: green ash is a prairie variety of red ash, prairie crocus is found in Ontario only in the western boreal, black spruce and jack pine are dominant trees, 
· birds in the black spruce and jack pine areas: spruce grouse, woodpecker, white-winged crossbills, chickadee, gray jay, yellow bellied flycatcher, more species of warblers nest in the boreal forest than anywhere else in north America including insect gleaning warblers such as bay-breasted warblers
· a few prairie birds nest in western boreal called black billed magpie
· jack pines: needles are in pairs, short needles, special growth form, conifer seeds of course are food too, 
· crossbills like seeds in cones

class 10
western/ prairie boreal
-dominant tree is jack pine- 2 short needles, seeds eaten by animals, and cones are to hard that white-winged crossbills and red squirrels cannot open jack pine cones, jack pine cones stay close for years until fire of >50 degrees, serotinous cone- delay reaction when the seeds are released, 

kirtland’s warblers- depend on jack pines, they eat insects, they nest in jack pine areas of pines that are 5-15 years olds, 2-5m tall, jack pines are fire-dependent meaning Kirtland warblers are fire-dependent 

black spruce- short branches, have two kinds of cones- release seeds for wind and cones that are near the trunk that are semi- serotinous (fire needed to release seeds)
lightening is common to start fires because usually dry, needles burn faster (full of resign- defensive )

have peatlands but different types: no muskeg(vast floating habitat) 
-greatest diversity is at open water because it is younger
-bog laurel (flower)
-yellow leg sandpiper: nest in peatland habitats.  lesser is an indicator of HBL, yellow leg in boreal forest is the greater yellowlegs
-insects: dragonflies, mosquitos, emeralds (common), boreal snake tail (flowing water),
- common snake is garter snake (western red-sided form is common)
-painted turtle: occur farther north than other turtles, hatchlings are freeze tolerant, 

near red lake the rocks (igneous, metamorphic) are some of the oldest on the planet, >3 billion years old
Woodland caribou provincial park- wilderness park more warm and dry
Wabakimi provincial Park- wilderness park (no roads, no logging, no damns-pristine) flat, winds affect from west coming in, warm and dry, 
1. the prairie wind effect is weaker 2. More precipitation: 65-70 cm annually (10cm more htan woodland caribou) 3. Not much releif


Canada Mayflower, Clintonia or bluebead lily, eastern white cedar, pink lady slipper thrives on acidic pine forest so very common, 

A LOT of lakes: islands are a feature of lakes, fewer predator animals, good for ground nesting birds (common loons, gull, common tern), mammal that benefits- moose (to raise young and give birth), 








