Lecture 1 [January 4th]. The Natural History of Ontario:
Foundation of Ontario> Why things are found where they are, history & status in the Province 
Books- A Nature Guide to Ontario, Trail Guides, Amphibians and Reptiles of Ontario, Wildflowers of Ontario, 
Glaciation prevents Ontario from having nature species (of earth worms)
5 line skink-breakable tail; Lady slipper-bee capture technique
Biodiversity: biological diversity (types & numbers in a given area) total number and variety of living things found in an area.* Sub-species, Races, Variations of species. Ontario is one of the richest areas biodiversity 
# of species in Ontario
· Herps (herptiles): Reptiles and Amphibians – 50 species
· Mammals: 86 species
· Birds: 480 species
· Fish: 150
· Insects:
· Invertebrates: tens of thousands
**Why so many animals? > because there are so many plants
· Vascular plants: 3,000 -- Mosses and Liches: -- Total Plants and Fungus: greater than 10,000
Ontario’s Total Biodiversity: >100,000 species!! (rich biodiversity in Ontario)
Why it is so rich: Why does Ontario have so many plants and animals?
1. Size—Ontario is greater than 1 million km squared
2. Range of environmental conditions (abiotic factors: non-living)
a. Variance in Temperature > seasonal variance
b. Extremely dry vs. wet habitats
c. Precipitation 
3. Underlying bedrock 
a. Bedrock Rock found under soil (variety of rock types)
b. Rocks are made up of minerals and plants need minerals for growth
i. Rock minerals affect the nutrient supply and soil chemistry
c. Different Types of Rocks …
i. Some is flat and layered (sediments) >> SEDIMENTARY Rocks 
1. Limestone is a SEDIMENTARY ROCK ** it is rich in CALCIUM, is relatively SOFT (erodes easily), and is a BASIC in PH (amount of calcium
2. Some limestone is made from animals whose fossil remains are full of calcium
a. When there is calcium carbonate is bubbles 
3. Poison Ivy loves basic soil and calcium!*
4. Plants that love Calcium are called>> CALCIPHILES (calcific) 
ii. Other rocks are not layered and were formed from molten rock (magma)>> IGNEOUS ROCKS usually LACK calcium, have LOTS of SILICA and they are HARD and ACIDIC rocks
1. GRANITE is a common IGNEOUS ROCK (often pink in colour) –from magma
2. Bunchberry thrives in acidic soil 
3. Some Igneous Rocks were formed on top of the earth’s surface>> BASALT is on magma harden above surface
a. Basic PH
4. Not all igneous rock is acidic; Igneous rock is older than sedimentary rocks
iii. METAMORPHIC Rock> retains the chemical characteristics of its parent rock Metamorphic rocks are either Sedimentary or Igneous rocks changed by heat and pressure) > the rock becomes liquid and then it harden
1. Granite becomes GNEISS (which is acidic and lacks calcium)
2. Banded gneiss
3. Limestone can also be metamorphosed>> into MARBLE (Marble contains calcium)
d. On top of the bedrock lies ______ Deposits
e. ________
Summary of the 3 types of Rocks:
1. Sedimentary>> full of Calcium, youngest rock, limestone; in low lying areas
2. Igneous>> acidic, older rocks, formed from magma hardening, granite, rocks that are higher up
3. Metamorphic>> transformed rocks, marble
Rocks provide:
1. minerals (calcium)  
2. relief (variance in topography)
a. Relief gives MICRO CLIMATES (tend to find plants that grow farther north)
DVD formation of the Great Lakes: ice age made the land go down> sun melted the ice> happened over and over again> 10000 years ago was the last glacier> the holes in the land cause from the weight ice filled with water as the ice melted>> the land rebounded after the ice weight was removed (everything goes south now) > 

Lecture 2 – week 2 A [January 9th]. The Natural History of Ontario:
Review
· Sedimentary bedrock is FLAT, lighter, layered
· the MOST COMMON type of sedimentary rock is LIMESTONE (formed from sediments, usually water or ocean (filled with calcium))
· limestone is rich in CALCIUM
· Igneous rocks are formed from MOLTEN ROCK (magma) –rocks formed from fire
· Most common igneous rock GRANITE
· Some igneous rocks were formed on top of the earths surface—BASALT 
· 3rd rock is modified from older rock METAMORPHIC ROCK (comes from HEAT + PRESSURE)
· Turns to Liquid then hardens
· Granite becomes GNEISS (acidic and lacks calcium)
· Limestone becomes MARBLE (and contains calcium
· Rocks can give relief
· Relief creates micro-climates
· The oldest rocks in Ontario: igneous and Metamorphic (1-2 billion years old)
· Igneous and metamorphic rocks underlie… (Lie beneath)>> HIGHLANDS (Precambrian: period they were formed in) 
· Hard, acidic rock (granite, gneiss) 
· The youngest rocks are sedimentary (350-450 million years old) 
· Sedimentary rocks underlie… LOWLANDS (limestone)
· Lowlands don’t have big hills like the highlands
Corals can become rock through time. There is calcium (because it bubbles when acid is poured on it)
Pumas- lightweight rock 
2 major ways of looking at the province
Rock type and lay of the land= physiographic regions
· Hudson Bay (low land, limestone beneath)
· St. Lawrence Lowland Each side of the Canadian Shield (ie Ottawa - Toronto) Low land
· Frontenac Axis/Arch (divides the lowlands)
· Biggest art of Ontario is Canadian Shield (highland) >1000 islands is part of the CS
Rock is an important ABIOTIC factor
Water is an important factor in biodiversity; it indirectly creates habitats (by moving things)
· It carries and sorts material by size and weight (faster the water the faster the particles are carried away)
· When water is moving slow, it deposits smaller particles such as sand
· Still water deposits the smallest finest particles such as SILT and CLAY (water doesn’t drain through very readily). 
· Clay is IMPERVIOUS (keeps water from draining)
· Glaciers moved the huge boulders (frozen water/ water as ice) >scratches rock, smooth’s it
· Over the past million years, ice covered all of Ontario SEVERAL times. 
· ICE AGE (the PLEISTONCENE)
· Land was depressed, after it melted the land raised a little again and that’s why it flows south
· 1.6 million to 10000 years ago 
· The glaciers scoured the rocks and destroyed all life in Ontario
· Glacial deposits have an important consequences for flora and fora
· Glacial Erratic (big rocks) >> moved by glaciers onto a different formation of rock  
Water is the most powerful force to affect and have affected Ontario’s Natural History. 
A longer period of cold, perception as snow, that builds up, compressed into ice> could cause Glacier 
But how did life return after the glaciers?
· LICHENS colonized the rocks 
· Lichens are combination of 2 organisms living together (fungus and algae) algae uses sunlight, fungus receives carbon products. >symbiotic
· Lichens are symbiotic relationships between fungus and algae > cyanobacteria 
· Some lichens are like a crust on the rock> CRUSTOSE LICHENS are pioneer species (1st to arrive)
· Colonize the bare rocks
· Some Lichens are like little scrubs FRUTICOSE lichens
· FOLIOSE lichens are leaf-life
· Other lichens grow on trees (ARBOREAL lichens)
As they grow, lichens start a process called succession (a change in life through time) change of diversity
Lichens provide a spot for other things to grow on 
Mosses often grow on lichen but they can also be colonizers
1. They catch material blown by the wind (barriers stop the wind) Lichens and mosses physically catch blown soil called --LOESS 
a. When they die, mosses and lichens become organic matter add more nutrients to the developing soil
2. Water also erodes the rock, eventually soil and forests cover the land
a. Once soil is established, other plants grow
b. Water breaks down and dissolves rocks 
c. Erosion—plants help break down rock by erosion
But if the glaciers removed all life, where did the plants and animals come from?
· Spots/areas that weren’t glaciated – GLACIAL REFUCIA
· We have no-native earthworms 
POPLARS and WHITE BIRCH are often the first tress to colonize new soil (b/c wind carries the seeds) >> PIONEER SPECIES (are wind blown trees)
· Pioneers species are shade intolerant (NEED sunshine)
· But there is a problem… they are creating shade so they can’t grow baby trees there
· Shade tolerant tree such as spruce or FIR grow under them, sugar maples
· Replacement of trees through time – SUCCESSION (the shade-tolerant trees out grown the pioneer species) 
· The shade tolerant trees overcome the other trees and become the dominate ones
· Maple can grow beneath maples because they are shade tolerant
· Forest that through tie keeps replacing itself, remains relatively stable—CLIMAX FOREST
But why do we get conifers as climax in some areas and deciduous trees in others?
· SITE CONDITIONS=  environmental conditions, bedrock, glacial deposits, Soil type, temperature
· Local seed sources, and a bit of chance also help determine what trees replace the PIONEERS
· That is why Ontario has a great variety of trees
The dominant canopy- forming trees differ across the province 
· Used to define forests and ecological regions (tundra, Hudson bay lowland, boreal, great lakes St. Lawrence, Carolinian
Physiographic regions> Hudson Bay lowland, Canadian Shield, great lakes St. Lawrence 
great lakes St. Lawrence is partially on Canadian shield and (lies on 2 different physiographic regions)
· Boreal: biggest Ecological region in Ontario, varies quite a bit. Balsam Fir and Black spruce ( are the dominant trees in the Boreal forest)
· Caolinian Forest: mostly deciduous trees (tulip, oaks, tall grass prairie), Opossum 
· Great Lakes – St. Lawerence: Red and White Pine, Marten, 
Ecological and Forest Regions: 
1. The most northern part of the province> TUNDRA 
· The most northerly ecological or forest region is the tundra, which lies, on the HUDSON BAY PHYSIOGRAPHIC region. 
· The tundra LACKS a tree-canopy
· But it does have trees (they are VERY SMALL)
· Ontario’s Tundra is the southernmost SUBARTIC TUNDRA in the world
· The northern limit of the Tundra is the HUDSON BAY: the southern limit is the TREE LINE
· The tree line is poorly defined border that meanders at varying distances (10-32) from the coast
· Last place to be glaciated
The tundra offers may challenges:
· TEMPERATURE: Cold -6 degree is the average daily temperature (b/c beside Hudson Bay)
· Hudson bay freezes because fresh water (no salt) is drained into Hudson bay 
· PERMAFROST= the ground stays frozen year round
· Frozen soil = little decomposition = few nutrients and virtually no soil build up
· FLAT- the tundra is flat.. – LOW  ELEVATION = 0-60 m ASL (above sea level)
· WINDY- wind blows abrasive particles  **coldest wind chill in North America
· Winds coming off Hudson Bay depress the temperature even in the summer
· There is a lot of WATER on the tundra- limited evaporation, permafrost
· Even though it has low levels of precipitation 
· A glacial sea covered the Hudson Bay lowland physiographic region (TYRRELL SEA)
· Dropped down particles (clay and silt) range from 5-75 meters thick thus there is a lot of water.  
Isostactic rebound> land rising after weight is removed 

Lecture 3 – week 2 B [January 11th]. The Natural History of Ontario:
TUNDRA review: 
· Northern most ecological zone> tundra
· Lacks tree canopy
· Southernmost subarctic tundra region
· Permafrost> affects animals and plants such aa ones that need deep roots, fossorial species (animals that dig)
· Low and flat: 0-60 m above sea level 
· Rising at the rate of 1.2 meters per 100 years AND moving north by 400 meters per 100 years
· Isostatic Rebound> land rises after glaciers melt 
· Tundra was the last to 
· Coldest wind-chill in north America
· Lots of fresh water ponds
· Tyrrell Sea: all the clay left behind forms a base on top of the bedrock 
· Has the largest # of thermokarst lakes in the world

Tundra pools, ponds, and lakes are freshwater habitats for birds (ducks)
INDICATOR SPECIES*
1. Northern diving ducks scaup , 
2. scoters (black and surf), 
3. TUNDRA SWAN, 
4. Snow Geese
· (millions of geese)  Geese arrive in late spring, like muddy areas and dig up roots of plants
Geese are having a huge negative effect on the tundra 
They are increasing in numbers dramatically(where Hudson and james bay collide; 100>100,000 + (in 13 years they went from 100 to 17,000)
· Digging up plant roots and changing landscape, removing some types of plants, there is a lot of poop that are full of nitrogen which changes chemistry of soil (enriching the soil) and new plants are coming back, some plants that have always been there are scarce and new plants are abundant
· [not an indicator species because they are in other areas>> Canada geese, 
Why have the geese increased so dramatically?
· Geese used to have a specific migratory past, but we have changed the landscape dramatically (ie. Corn fields instead of prairie)
· When geese arrive in the tundra, food isn’t available, they must rely on stored food, and then they are less likely to reproduce; but if they arrive in the tundra fat from the crops in the praries they can produce even without food there. 
The freshwater ponds are also habitats for mammals
1. River Otter
2. Very few herps live here; only 2 species> Wood Frog, Boreal Chorus Frog
a. What is the key to their success to living in the frozen ponds? Freeze Tolerance 
No snakes, turtle, salamanders, 
Fresh water rivers drain through Tundra into Hudson Bay, No man made Dams, (Brant River)
· Occasional Beaver Dam 
Half of Canada’s rivers flow/drain into Hudson Bay
Winisk River
The height of land (orange area> rivers flow north), on the other side rivers flow south into great lakes and St. Lawrence [rebounding of the land] >>Artic Watershed; Atlantic Watershed
Hudson Bay is tied to the ocean, due to fresh water input, Hudson Bay has a 1/3 salinity of oceans 
· Has less salt water >> Thus Hudson Bay does freeze over even though it has salt water in it
Tend to have things living there
Problem for living things: Salt water
Fish-eaters such as loons must deal with SALT> Birds that have a salt water diet have a gland in their head that removes salt from their blood>> SALT GLAND (blood goes through it and salt is removed) 
The salt water is a habitat for marine mammals such as RINGED and BEARDED SEALS, Atlantic WALRUSES (known for the tusks on their head which are for digging up mud to find clams, use them to dug themselves across the ice “tooth walker”) most sea mammals have a dense coat of hair but walrus don’t have dense hair, they have blubber for their warmth, thus in summer they get hot so they pump more blood to extremities (and they turn pink). BELUGA WHALES, southernmost population of POLAR BEARS in the world (feed off of seals and walrus > all through the winter, by July they leave the ice pack they come to shore and for months don’t eat a thing) >Ice packs are not there as long, so bears are going on and off the ice a lot earlier and creating less reproduction in polar bear reproduction (Threat).
*INDICATOR SPECIES> BELUGA WHALE and POLAR BEARS
Polar Bear Provincial Park is the largest park (2.5 million hectares) 
Habitats for Polar bears:
1. Coastal sand deposits from DUNES are important to the bears they tend to dig out a hole and lie in them 
2. BEACH RIDGES are also important habitats for Polar Bears (gravel) 
a. The ridges offer nesting sites for ARTIC TERNS that feed along the coast and rivers (higher, dryer, well drained) *INDICATOR SPECIES
i. They are often robbed of fish by PARASITIC JAEGERS (hooked bill like a hawk, chase the terns because they are predatory birds)
PLANTS: 
The coastal flats and dunes, some plants are salt-tolerant = HALOPHYTIC 
There are also SALT GLANDS in plants for removing salt [seaside lungwort (blueballs, oysterleaf)]
HALOPHYTIC PLANTS have fleshy leaves for storing water and for protection
The “lawn” is GROOSE GRASS (hylophytic plant)
Father inland there are BEACH RIDGES > how did a beach ridge end up 8km from the ocean edge (the land in rising up and the sea is retreating) they mark the former boundaries >> STRANDED BEACH RIDGES (isostatic rebound) >> important sites for plants and animals (dryer/better drained sites)
*indicator species* ARTIC FOX’s dig dens (snow geese, small mammals) 
STRANDED BEACH RIDGES provide nesting sites for shorebirds (SANDPIPERS and PLOVERS)
Nest of SEMIPALMATED PLOVER (bird)
Southern most nesting (southern limit of the range in the world is Hudson Bay) 
When the tide goes out the …
Inland, the Tundra gets drier (as you go farther away from the coastline) more rebound= more drainage
Mosses and lichens are dominant groups
SPHAGNUM MOSSES are important WETLAND COLONIZERS >> they also help keep the ground frozen > dominates are creates its own habitat
Lichens are dominant life forms and are extremely diverse in the tundra 
One large and important group is the REINDEER LICHENS (caribou eat them) Woodland caribou have been called lichen burners because of their penchant for lichens 
Caribou migrate north to the tundra for summer in late spring, after summer they head back south  (in winter when they are farther south, they eat lichens in the trees)
Both sexes bear antlers, unusual in the deer family
Lichens go on antler ears because bones are calciums 
What preditors might Caribou have? > wolves 
Ontario has 2 species of wolves Grey or Timber wolves
***Tundra has Dwarf tree


Monday January 16th Week 3a: 
Tundra Most Northern EGOLOGICAL region in Ontario
· Large herbivores like caribou
· Freeze tolerant, feathers
· Coldest wind chill in north America
Most tundra birds are only there in the summer [gone for the winter]
1. Ground-nesting sparrow like birds that nest nowhere else in Ontario 
· Longspurs: Long toenails are used for scratching and digging out food (seeds) **
· Snow Buntings: also ground nesting + long toenail
· Sandpipers and Plovers
· DUNLIN: nest on sedge and moss hummocks
3. Grouse: Willow Ptarmigan stay year round + feathered feet and toes (turn white in winter) 
Limited trees + limited habitats for certain animals
· No canopy trees, (any birds that need a fork in the tree to build a nest can’t live in the tundra)
· No habitats for bats to roost 
The Tundra offers severe challenges for plants: 
· Cold, perma frost, wind, low supply of nutrients (b/c things aren’t breaking down, short growing season <140 (4mths) 
· Saxifrages are a common group in the Tundra [found in northern areas] *
Plant Adaptations include: 
1. Cold Hardiness>some trees tolerate -80 C
a. Tamarack tree
b. Ice grows BETWEEN the cells and through the cell walls of the plants 
2. Small Size (you are more sheltered, can grow behind depressions 
3. Dwarfism
a. Dwarf Birch and Artic and Labrador Willows ** INDICTAOR SPECIES 
b. Dwarf Labrador Teas grows no larger anywhere else so it exhibits GENOTYPIC DWARFISM [genes are fixed] 
c. PHENTOTYPIC DWARFISM: Dwarf Birch grow larger farther south, but not in the Tundra (appearance determined by the environment) 
4. Low creeping sprawling growth [form mats of leaves on the ground]
a. Crow berry is a subarctic plant that SPRAWLS
5. Clump Growth 
a. Heat retention, the dead outer part offers shelter to the rest of the plant [sacrificed]
i. Whit Spruce 
6. GREENHOUSE EFFECT= hairs absorb heat and trap outgoing heat
a. Hairy leaves retain heat (LOUSEWORTS+ Willow Flowers) –prevents leaf from drying out  
7. Dark Colours are prevalent and important (especially purple) 
a. Help absorb “warmer” wavelengths of light
8. Prickly Saxifrages retain its leaves to save nutrients
9. Grow in sheltered sites [Willow Thickets develop in sheltered sites] 
10. LAYERING spruces an reproduces vegetatively by layering 
a. Lower branches touch the ground and another tress grows out of it (same plant)
11. Benefits of snow cover (the tall middle tree is dead because it is exposed to the wind chill)
MICRO HABITATS >> Thickets provide habitats for: migratory songbirds such as (warbler, finches, sparrows)
· YELLOW WARBLERS (found all through Ontario & NOT an indicator species) 
· Indicator species for the tundra: BLACK POLL WARBLERS
· Finches REDPOLLS 
· American Tree Sparrows 
The plants provide food for small herbivores [droppings+ small twigs with bark chewed off + nest]
· Meadow Voles and Northern Bog Lemmings are found here
· Lemmings (have the shortest tails because they are the most northern mice) 
Small tails (meadow voles + lemmings) / Meadow Jumping Mouse has a long tail but it’s a TRUE HIBINATOR (because there is permafrost, they go to the dunes to hibernate) 
These are food for arctic fox and birds of prey (owl/hawk>>ground nesting b/c no trees in tundra)
ENDEMIC= Animal or plant that is only found in 1 location in the world 
· But one plant found along the Hudson Bay and James Bay coast is found nowhere else in the world: Lepage Wild Flax (Hudson bay endemic)**
Tundra Review: most northern, most demanding habitat for animals
2nd Ecological Region is the HUDSON BAY LOWLAND (The Hudson Bay Lowland is both a physiographic and ecological (forest) region) BUT the physiographic Hudson bay lowland INCLUDES the Tundra (both are on limestone, flat and level) 
· Its northern boundary is the Tundra and 
· to its south lies the Boreal Forest (it is on the Canadian shield so its elevated), 
· to the west lies more Boreal forest, 
· to the east lies James Bay
There are NO roads 
· HBL Forest Region has some true forest [mostly BLACK SPRUCE and TAMARACK] 
· Has relief
· HBL is on sedimentary bedrock- limestone
· A bit warmer than the tundra but the HBL is COLD (-3 C average) and short growing season
· Discontinuous permafrost (tundra is continuous
· Low elevation but more rebound
· The sedimentary rock makes HBL FLAT
Boreal Forest has elevation and more continuous forest and relief and it’s on the Canadian shield
Lecture 4 Week 3b [January 18th]. The Natural History of Ontario:
Hudson Bay Low Land
Ecological region on top of Hudson bay Low land physiological region
Our second ecological region = Hudson bay low land
· Lots of water
· No roads
· Some forest (separates it from tundra zone) 
· Black spruce/ tamark
· Boreal forest lies on the Canadian Shield
· HBL Underliain by sedimentary bedrock
· Cold -3 to -6 :average daily temperature
· Short growing season
· Low elevation
· Discontinuous permafrost
· Sedimentary rock make HBL flat 
· Clay and silt left by the Tyrell sea
· Flat, cold land, impervious deposits
· = LOTS OF WATER
· Cold +Wet= ideal conditions for SPHAGNUM MOSS (group of mosses
· Sphagnum moss Creates PEATLANDS (habitats)
· Peatlands are Major habitats in the HBL
· When PEAT>45 CM thick and WET= MUSKEG (wet habitat) dominant in HBL
· The HBL is one of the largest expanses of continuous Muskeg in the world
· STUNTED Black Spruce and Tamarak are found in HBL muskeg
· Stay very short, cold, lack of nutrients
· But sometime grow taller and form continuous forest (TUNDRA does NOT have forest)
· Dwarfism
· Bogs and FENS are two major types of peatlands
· BOGS receive water and nutrients only by rainfall and are sphagnum-dominated
· Bogs are most nutrient poor of the peatland habitats
· FENS: nutrient richer because moving water goes through them
· Receive nutrients from flowing groundwater (streams), sedge-dominated
How do peatlands form
Glaciers left pools of water, clay and silt beds from the Tyrell Sea
1. Lake fill >> defined body of water and things start growing by the shore line 
a. sedges colonize and grow out into the water (they have underwater stems which are an ideal base for the moss
2. Sphagnum moss grows with the edges and forms a floating SPHAGNUM MAT>> Sphgnum begins to dominate (mat is getting thicker threw time; possibly meters thick) bottom die, but top keeps growing (the mosses that die are not decomposing)
3. Modifies the environment making it: ACIDIC (Locks up bases that release acids and thus it becomes more acidic, nutrient poor, and oxygen deprived
a. Sphagnum provides its own water by being like a sponge 
4. The mat grows slowly and thicker and spreads, the lower part dies and becomes peat
*peatland mosses have another unusual feature>> THEY FORM SOIL (organic material formed by dead sphagnum moss) 
What might grow on the nutrient-deficient, oxygen, poor, acidic, wet, cold mat? LICHENS (REINDEER LICHENS)
In the HBL muskeg, several groups of plant are dominant
· HEATH PLANTS are dominant** LAUREL (heath plant), cranberries, Bog Rosemary, Leatherleaf, labrador tea (have hairy undersides>> one of the most common Heath plants on older parts of the peatlands) 
· Mycorrhizal associations 
· More establish parts are cloaser to shore, thicking
· PITCHER PLANTS are carnivorous They eat insects
· Bladderwarts, sundews**Great Sundew
As the shrubs get older, the mat get thiscker
Speckled Alder> the names comes from bark but> they have ROOT NODULES full of bacteria 
Stunted black spruce grow on older mounds and hummocks (often spread by LAYERING) clusters from 1 plant
**STUNTED TREES ARE CHARACTERISTIC of HBL
Peatlands change through time (because they are taking over the water) the mat can completely cover the water and keeps growing thicker. 
Eventually the moss fills on the bottom of the pond, Larger trees grow atop the GROUNDED MAT
Eventually Black Spruce forms
In most habitats
**
**
But if the water levels rise, sphagnum moss could kills the trees in the forest 
PALUDIFICATION> mosses drown out trees (need more water available for this to happen)
A climax patter might better describe the HBL (because there are a mixture)
The HBL is a bled of pools, water, sphagnum, lichen, .. 

From the air a distinctive appearance can be seen>> STRING BOGS/ RIBBED FENS
· The ribs or strings are perpendicular to the gentle slope of the land (type of peatland formation) 
SHALLOW PONDS are a major feature
These are important breeding sites for… 
· American Toads >> toads in HBL are COLOURFUL 
· Digger below frostline (thus there is NOT continuous permafrost)
· SPRING PEEPERS >> freeze tolerant
· Sandhill Cranes are associated with wetlands across Ontario (not an indicator species)
· The ponds are also habitat for 2 sandpipers
· Great yellowlegs nest in peatlands all through the Boreal Forest too 
· Greater yellow legs (not an indicator)
· LESSER YELLOWLEGS only nest in HBL
Indicator species > herps that are freeze tolerant (dominant group) and that can dig down; lesser yellowlegs (bird), Northern Shrikes
The stunted spruce are habitat for other birds.. Common -- , white crown sparrows (also in tundra)
· Palm Warblers are peatland birds in northern Ontario (physical trait> wag their tails)
· Northern Shrikes nest in the HBL muskeg (indicator) > impail food
RIVERS and SHORELINES are important habitats** (higher drain sights) Rivers move, sort the material and deposits material 
Habitats allow greater diversity> 
· There are northern Caliciphillic plants>> ALPINE BISTORT and FALSE (sticky) ASPHODEL (prevalent on rivers of HBL, like basic not acidic
· Butterwort is a carnivous plant
· Many orchids are calciphillic
· SPARROW EGG; LADY’s SLIPPER
Shrubs form dense cover along the shorelines>> Willows are a dominant shoreline group
· Trees don’t grow along the shoreline because the rivers rise 
· A fringe forest grows along the rivers edge
· **Black Spruce is the most dominant tree
· Poplars are present IF the soil is dry enough/ better drained
· Growing in the forest are typical coniferous forest flowers such as BUNCHBERRY 
· The coniferous fringe offers habitat for animals (Boreal forest species live here)
No woodpeckers in the Tundra because there are NO TREES (need the insects from the wood, ie. beetle)
Black backed Woodpecker, Grey Jays (wrap food in saliva), Spruce Grouse, Twigs are food for snowshoe hare
Spruces offer another food>> seeds in Cones (White winged Crossbills)
**Lowlands are more diverse than the Tundra***
Northern Boreal forest animals appear in the HBL
Boreal Snaketail is a Clubtail dragonfly (larvae live in current of water) *dominant
HBL is vast expanse of flat, sedimentary rock.. with 1 major exception.. 
· Canadian Shield Rock.. The SUTTON HILLS 
· Acidic, nutrient poor = different plants (that aren’t found in the other areas of the HBL)
· Greenland sandwort, Rock Polypody
Population of plants isolated from the main population of plants>> DISJUNCT populations
The Sutton Hills offer the only real source of RELIEF in the HBL (collumns are diabase cliffs)> to the south of the HBL there is a lot of relief

Lecture Week 4a [January 23]. The Natural History of Ontario:
Review of Hudson Bay Lowland Ecological Region
Stranded Beach Ridges= no longer along the shore line; Sphagnum Moss: like a sponge
HBL is flat and wet because of the Peatland, not much relief, low elevation
· Exception*: The Sutton Hills [inlier: out rock surrounded by young rock] 
1. Offers the only relief in the Hudson Bay Lowland
· Golden Eagle nest in Ontario on Sutton Hills
2. 2 things that make an area cold (elevation and latitude) therefore the Sutton Hills are cold because they are elevated and up north: ROCK POLPODY (plants that are far removed from the main population: DIJUNCT POPULATION
· Greenland SandWort (goes not farther south, disjunct population in Sutton Hills)
THE BOREAL FOREST
Relief and continuous forest is found in the BOREAL FOREST: occupies 25% of Ontario  ¼ [ECOLOGICAL/forest region]
· It lies on the CANADIAN SHIELD Physiographic region
· Diverse, different parts of Ontario have different Boreal forest
· The rocks are 1-2 billion years old, hard, and genetically, acidic (Silica and Quarts)
Limits of the Boreal Forest: Southern>> Great Lakes St. Lawrence region [white and red pine are not in the Boreal F]
· Dominated by CONIFERS such and BLACK SPRUCE and WHITE SPRUCE and BALSAM FIR
· In some regions JACK PINE is very common
· White Birch and Trembling Aspen [pioneer trees]
Why are there more trees in the BOREAL FOREST than in the HUDSON BAY LOWLAND?
1. Warmer (farther south) (+1 avg. temp) 
2. More rainfall
3. Longer growing season
4. More relief (greater variation in site) ie. Sunlight, moisture, soil depth
5. Glacial “gifts’ DEPOSITS (sand, gravel)
3 regions of the Boreal Forest
1. The Western “PRAIRIE” Boreal [Jack Pine is common, White birch and Poplars] –form dense groves because 
2. The East, CLAY BELT BOREAL [cattail marshes are common]
3. The SUPERIOR BOREAL (on the edge of Lake Superior)
There are some general feature of the Boreal Forest
1. CONFIERS are dominant: 
a. Black spruce
b. Balsam Fir (flat needles)
c. Tamarack 
2. Spruce cones house seeds that are important food for: Red Squirrels, Deer Mice, Crossbills
3. Small animal populations are food for the bigger mammals 
a. Marten, Great Grey Owl, Northern Hawk Owl(hunts in the day), Boreal Owl,
Crossbills can eat 98% of seeds in the area and eat 3000 a day, they are nomadic (move to find more), can vary their nesting depending on how much for is around
Spruces offer more than food: Gray jays are non-migratory residents; spruce trees preserve and store the gray jays food, the nest early to allow for food storage. Gray Jays (like many residents of the boreal forest are) tame 
The conifer needles are food for a number of animals: SAWFLY larvae (kind of like a wasp). One Boreal forest birds eats the conifer needles: Spruce Grouse [has an adaptation in their body to digest hard things/ needles: GIZARD tough lining+ chemically breaks down needles: Caecum] 
Balsam Fir needles and twigs are the main winter diet of a MOOSE. Snowshoe hares eat a variety of plants including Balsam Fir. (Called snowshoe hare because of the size of their hind feet) Snowshoe hares go through dramatic population cycles [every 10 years, thousands appeared; can have 4 litters/year + age quickly o can reproduce fast] Food + predators, Disease >> not being feed right affects reproduction rates. If prey (snowshoes) increase, so will the # of predators; stress can be passed on to offspring and affect their reproduction. Peak population of lynx happened a year later because it takes a while to react to the increase of the snowshoe hare. Cause for the crash of snowshoe hare: starvation, Disease, Predation, (red fox, martin, great horned owl, main predator LYNX), Stress induced hormonal changes
Spruce and Balsam Fir are food for the: SRUCE BUDWORM caterpillar- (they enhance the survival of Spruce)  Balsam Fir are more shade tolerant and the Budworms feed on the tallest to smallest trees & because there are 7 times more Balsam Fir than Spruce, spruce a reproducing more. They also affect the survival of BIRDS (and dramatically affect Budworm Warblers: Tennessee, Bay Breasted, Cape May)
Lecture 5 4b [January 25th]. The Natural History of Ontario:
Review: rise and fall of the hare, there is a high population (thousands per square mile) 
· Snowshoe Hare has eyes on the side of the head for a better view
· Several of the key trees (Northern Carnifers, Balsam Fir) of the Boreal Forest 
Spruce and Balsam Fir needles are food for the SPRUCE BUDWORM caterpillars; takes up to 7-10 years for the Budworms to have an effect
Caterpillars poop a lot and thus adding nutrients, so they are killing the Balsam fir AND adding nutrients
Enhance the survival of the spruce needle ----?
Budworms also affect the survival of birds: 3 species of Budworm Warblers 
1. (Tennesse Warbler, Cape May and Bay-breasted Wrbler) these 3 birds can be in the same tree and eating all the budworms without competition because they are gleeners (pick caterpillers off foliage), they split tree up (bay – middle/foliage/ tennesse –up & down/ cape may-top) 
When animals split up resources>> resource partitioning/ NICHE PARTITIONING>> co-exist in the boreal forest
During budworm outbreaks these warblers nest twice and have more young survive >There could be 600 pairs in 
If the trees die, other animals benefit 
· Bark Beetles eat the wood
· Eat the wood of the tree, make patterns on the wood
· The beetles are eaten by Wood Peckers
· 2 species of wood peckers that eat the bark beetles [strip the tree of the bark]
· The northern stripers (3 toes NOT 4)
· Black-backed woodpecker 
· American 3 toed woodpecker
· They have different beak sizes , so they can share the tree= NICHE PARTITIONING
Trembling aspen (popular) provides another major source of food in the Boreal Forsest: the Bark
· Porcupines are found in the popular trees
· Beavers
Leaves are food for smaller herbivores
· Serpentine Miners> eat the things between the leaf membranes 
· Canadian Tiger Swallowtail caterpillar [millions of these in the boreal forest b/c eat Popular tree] 
· Butterflies find minerals in the wet sand and puddles>> Puddling 
· Forest Tent caterpillar [move from tree to tree when the leaves are gone by crawling down the tree across the ground, which may cause problems driving] 
There large populations of caterpillars are called… OUTBREAKS
· Lots of caterpillars means lots of parasitoids 
· Ie. Flys
Fire often occurs after insect outbreaks [big area of outbreaks and dead trees and lightning may strike and burn down the trees] 
· In a natural habitats, fires are important (animals may benefit)
· Fire is an integral part of Boreal Forest ecology 
· Dead trees are an important resource [from fire or insects]
· Beetles + Woodpeckers (they EAT and also NEST on them)
· Vacant hole are usurped (taken over) by... CAVITY ADOPTERS
· Used cavity pre-made (usually by woodpecker)
· Especially: 
· NORTHERN FLYING SQUIRELLS
· Tree Swallows 
· Eastern Bluebird
· Boreal Owls 
· Boreal ducks are cavity adopters 
· COMMON GOLDENEYE
· Hooded Mergansers
· In some years large tracts of forest are DEFOLIATED [all the leaves are gone]
Northern Hawk Owls are found in older burns> will nest in snapped off trees; older burns also provide mice and small mammals. Small mammal habitats become more open after fire [meadow like] 
Fire is a powerful agent of change (modifies the environment)
· Fireweed thrives in recently burned areas 
· Pioneer species: 
· Tolerant of SUN 
· Wind dispersed seeds [ have little parachutes on their seeds] 
· Fireweed is joined by plants such as ELDERBERRY & BLUEBERRIES> arrives through the Bear droppings (because the bears eat the berries and poop) INSIDE the ANIMALS
Fire creates excellent foraging for habitat for bears
· Smaller shrubs and trees, which begin to grow after fire are good for large herbivores such as MOOSE
· Within a few years a new forest begins to grow
· Poplars are also able to reproduce VEGETATIVELY by CLONING (growing off roots)
· Older poplar stands in the BF are almost always growing in what was a burn 
· Poplars are shade intolerant but spruce and Balsam fir grow in the shade >> SUCCESSION
Fire helps ducks in an indirectly by: #1 creating nesting area’s in dead trees AND #2 BEAVERS (forest fires provide beavers with poplars because they are the pioneer species tree, and then beavers create dams and beaver ponds are important nutrient sinks and habitats where ducks can also nest) 
Rocks in the Boreal Forest: GRANITE, GNESIS [lack calcium = nutrient poor] the rocks are not giving nutrients to the soil and thus when beaver creates a damn, it slows the water and drops all the good to the bottom, and therefore all the nutrients fall to the bottom and as the water rises the plants start to drown which add more nutrient. The nutrients build up because of beaver dams 
· NUTRIENT SINKS> nutrient are gathering there, and the ponds become richer and plants can start growing
· When plants grow, animals benefits
· MOOSE are after sodium, which they find in beaver ponds
· Fire indirectly affects moose indirectly [
Beaver ponds are important sites for amphibians [burrow down: American Toad, Freeze tolerant animals: Wood Frog, diversity of frogs increases in boreal forest because there are more feeding sites: leopard frog (not freeze tolerant because ponds re deep enough to escape cold)
Warmer water= more species: MINK FROG
Dragonflies live in beaver ponds>> many SKIMMERS live in ponds, damseil dragonflies
Racoons are common + animals that feed on fish and frogs (Great Blues Herons nest in the drowned trees) 
Dead trees provide nest sites for woodpeckers: Northern Flickers are beaver pond inhabitants **indicates beaver pond habitat 
Greater diversity of life in beaver ponds > 
January 30th  week 5a
Beavers build dams and create ponds: 
1. To eat in safety
2. Safe access to resources (as the pond gets bigger, it increases safety area)
3. To have water deep enough not to freeze to the bottom 
Beaver ponds increase the biodiversity of any region, especially in the Boreal Forest (water slows down and water get richer because nutrients drop to the ground) 
Drowned trees= food for beetles and Moose eat plant aquatics 
Western or Prairie Boreal: 
· Driest and warmest part of the boreal (not a lot of precipitation+ hot prairie winds) 
· The elevations are NOT very high (350m ASL) –less relief so winds have stronger effect
· Bare rock is visible everywhere (thin soil) Some rocks are more the 2 billion years old
· Lake Agassiz formed after the glaciers and the waves took away the soil
· Black Spruce and Jack Pine are dominant trees in the Western Boreal 
1. Balsam fir: needles are FLAT 
2. Jack Pine: NEEDLES ARE IN CLUSTERS (2), can roll in your fingers, longer
3. White/Black Spruce: can roll in your finger, more round in shape
CONIFERS are dominant in the boreal forest and proved food for
· SPRUCE GROUSE (typical boreal forest birds) – eat black spruce and jack pine
· White-winged cross bills
Birds Need forest for nesting: BOREAL CHICADEE and YELLOW-BELLIED FLYCATCHER **indicators
Also a few prairie birds nest in the prairie boreal (Black Billed Magpies) 
Snowshoe hare, Moose and Woodland Caribou, Gray Wolves, Martens and other weasels, Wolverine (NOT found in eastern Ontario), Least Chipmunks are Boreal Forest animals, Cougars
Jack pines are one of the dominant trees because of the dry conditions: habitat for spruce grouse
· CONIFER seeds are food for: red squirrels BUT jack pine cones are extremely hard and stay closed for years
· Scales on the cone start to lift apart with extreme heat (50 C to melt the resin and open scales of the pinecones) thus usually need a fire *CLIMAX (self-replacing)
· Jack pines are FIRE ADAPTED: there is a delayed reaction and the cones open up after a FIRE and released.  *SEROTINOUS: delayed opening
· Sun loving and long living trees, there is a lot of fire in the Western Boreal
FIRE: is a major part of the western boreal, on average fires occur every 50-100 years (they are regular)
1. Low amount of annual precipitation 
2. Conifers are full of resin (chemical defence) and burn well (very flammable)
3. Highest number of lightning storms in western Ontario
Fire regenerate Jack Pines (because the things closer to the ground burn and produce new soil for the new jack pines to grow), which creates a habitat for KIRTLANDS WARBLERS (only nests in young Jack Pines) and therefore dependant on fires
Prairie Grouse: Sharp-tailed grouse also benefits from Fires 
So how do the Black Spruce survive the fires? 2 kinds of cones on the same tree, the ones farthest out from the tree open on their own and can be eaten, and the other are SEMI-SEROTINOUS CONES (delayed opening)
Fire is a powerful agent of change; fire is responsible for the quilt-work of habitats in the Western Boreal 
Woodland Caribou Provincial Park is in the Western Boreal *it is a WILDERNESS PARK [conditions they must meet: can never have been logged, all the rivers have never had a dam, and no roads, 
Thin soil dominates the Prairie Boreal, strong winds. The soil is thin to the wind affect the region in a second way. Hot, dry prairie winds dry the Western Boreal Forest, fan fires, and create BLOW DOWNS.
The effects of the wind are more severe if a wet snowfall precedes the wind. Ice storms magnify the effects of strong winds.
There are many more wildflowers in the Boreal Forest than in the Hudson Bay Lowland. Some are sun lovers that benefit from the fire and blowdowns. 
Peatlands are well developed and there is no muskeg (more than 45cm of Peatland) >> As is always the case, the youngest part of the SPHAGNUM mat has the greatest diversity of plant life.
(bird) Greater Yellow legs are in peatlands. Wetlands are habitats for Mosquitoes> these insects are food for Emerald Dragonflies (B forest).Frogs that are not freeze tolerant (because it is warmer) –Leopard Frog. Garter Snakes (hibernacula, are found here, the WESTERN RED-SIDED form is common, turtles. 
What is special about Painted turtle hatchling? They are freeze tolerant for their first year
Side note: Lesser yellowlegs are indicator species for the Hudson Bay Lowlands

Lecture 5 b February 1st 
The western part of the boreal forest: prairie/ western
Boreal Forest> Woodland Caribou Provincial park (border of Manitoba) *Wilderness Park
· There are various categories of parks> wilderness parks have NO activities (such as hotdog stands)
Western forms of animals are found in the Western Boreal and Western Plants are found in the Western Boreal.
· >>Green Ash is prairie variety of Red Ash
·  **PRAIRIE CROCUS is ONLY found in the western boreal. This and other species are not found in the rest of the WB
Rivers have NOT been dammed in wilderness parks
· Animals found in flowing water: Filter Feed >Net-spinning Caddusflies + Black Fly Larvae [female black flies bite] 
· The flowing water is also habitat for the CLUBTAIL dragonflies such as the Boreal Snaketail
· Flatten body forms live in the flowing water
· The newly emerged soft of “teneral” stage [FRESHLY EMERGED STAGE]
· Eclosin> coming out of the stage; wings harden and colours develop

WABAKIMI Provincial Park > wind effect is less [north western] *also a Wilderness Park (Ontario’s 2nd largest provincial park) ----((Polar bear prov park is the biggest park (in the Tundra))
· Wabakimi is one of the largest tracts of protected boreal forest in the world 
· Exposed rocks, water, flat, 
· Typical Boreal forest flora live here (farther inland/ farther from prairies  western)
· These plants can do well in the shade because needles are found on trees year round
· Clintonia (do well in shade) massive leaves; Canada May Flower
· Pink Lady’s-slippers are common CONIFEROUS forest plants (acidic soil) 
· Northern plants are here 
· A few southern elements here too: Eastern White Cedar
Lakes** are a dominant feature in Wabakimi and the Boreal Forest 
· Animal groups found in lakes: fish
· Birds that are common because of the fish
· COMMON MERGANSER: special bill > narrow with tooth like 
· Bald Eagle > very common because of all the lakes and fish
· Catch fish with their feet
· OSPREY: are hawks that are modified for fish catching, feet have tough projections for grabbing onto fish and a reversible toe 
· Hold fish forward to be aerodynamic
Peatlands are present >> Wabakimi has more peatland than woodland caribeau because:
1. Wind effect is weaker
2. More precipitation 
There is no logging in Wabakimi (or Woodland Caribou)
· Selective cutting> removing certain trees
· Clear cutting> is a type of logging done in the Boreal Forest
· Both clear cutting & fire clear the forest and let the sun reach other areas
· But fire is richer in nutrients and has standing dead trees that provide habitats
· When fire burns off an area the remains of the trees stay there = nutrients
· Fire releases seeds, but clear cutting removes the seeds
Wilderness parks like Wabakimi are important remnants of the boreal forest
Wabakimi as some relief but there is a lot more relied in another part of the Boreal Forest:
· North shore of lake superior: SUPERIOR BOREAL
· The north shore of Lake superior has the highest elevations in Ontario 
· “sleeping giant” formation 700m above sea level (ASL)
Superior Boreal: Lake Superior has great effects on the natural history of  its north shore (largest lake in the world) 
The lake depresses summer temperatures giving COASTAL SUMMERS
· Because bodies of water are heat sinks> take long to heat up and take long to cool down
· Subarctic flora grows along the sore on the island: so you find subarctic plants [micro climate]
· Butterwort [can also be found in Hudson Bay Lowland] 
· Widely separate from the population = disjunct population
· Glacial Relics: there was cold environment during the time of the glaciers, but as the land rebounded and got warmer, these plants became fewer, but were left behind in the colder area. Confined in little pockets of cool conditions. 
· Plants grow in the sand 
· Least chipmunk eating seeds of American Dune Grass
· Sand Dunes 
· Sparrow egg lady’s slipper = disjunt population & glacial relic
· Found there because of cold conditions and glaciers 
Temperature thresholds> if it gets to warm, the plants may become extinct 
· Other unusual plants are found here too: 
· PITCHER’s THISTLE >> found in the sand dunes because they reach hotter tempertures
· ENDEMIC: found nowhere else in the world but a small geographic area
· Pitcher thistle is a great lake endemic 
[side note] Pukaskwa National Park> has remarkable geology and glacial relicts
The Superior Boreal is one of the most dramatically beautiful parts of Ontario 
Metamorphic rocks (patterns) 
Biodiversity in the Superior Boreal is higher here because: 
1. Farther south from the Boreal forest, warmer, longer growing season 
a. Although it keeps summer colder, it keeps winter warmer
2. More soil, 
a. which allows Star nose Moles to live here (not found in other parts of boreal forest)
b. even a few of the elements of the Great Lakes St. Lawrence are found here
3. a great variety of igneous and metamorphic rocks 
a. some volcanic rocks such a basalt and BASIC in PH

THIS MATERIAL IS ON THE FINAL EXAM: February 6th, Lecture 6a: 	
Superior Boreal Forest: IGNEOUS and METAMORPHIC (acidic rocks and encourage plants that like acidic conditions) BASALT (volcanic rocks; Basic PH) Basic PH plants grow on these basalt rocks: shrubs* like more basic conditions. Disjunct basic Ph plants: kalm’s lobelias and mountain goldenrod
Rocks provide variation in relief and microclimates
Cold winds off the lake create subarctic conditions ideal for: Subarctic and Alpine species such as Alpine Woodsia [disjunct and glacial Relic]
Cliffs offer habitats for birds (as well as the previous plants): common raven nest on cliff ledges. White wash: a clue that birds are nesting on the cliff ledge. Peregrine Falcons [use hacking boxes to try and bring these falcons back]. Cliffs are important to hawks for another reason: air masses that lift up THERMALS hawks use these for migrating 
Review: western [hot and dry] superior [high and cold]
3rd area of the Boreal Forest Ecological Region
· Rolling hills and relatively flat plains 
· Canadian shield: acidic rock, metamorphic 
· Balsam Fir is much more common here (and very little jack pine) because
· More precipitation 
· Lots of water on the ground b/c a lot of clay and more rainfall
· Glacial deposits (especially from glacial lakes)
· Lake Objiway Barlow*
Clay is so abundant the area is called: THE CLAY BELT
· Clay is made up of crushed up and dissolved limestone: lots of calcium and a basic Ph
· Plants that like basic pH grow here: orchids like calcium rich soil + Showy Lady’s slippers grow in Cedar Swamps, white ceadar 
2 categories of peatlands: bogs (nutrients come in from rainfall) and Finns(moving water) 
Lots of calcium-rich clay that is good for producing wetlands; however, peatlands are NOT the dominant type. Wetlands with lots of Cattails prevail and FINNS are also in the clay belt. The clay belt is rich in nutrients and that is why there are cattails (even though they aren’t really anywhere else in the boreal forest)
The Wetlands are habitat for a number of birds: 
1. puddle ducks or dabblers (ducks that filter feed are found in the clay belts), 
2. American Bitterns, 
3. Virginia Rails are adapted for life in cattail marshes- long toes (for walking on wet plants) + thin bodies to walk through the cattails. 
4. Pied Billed Grebes also live in the Clay belt wetlands where the cattails grow (feet in the back of the body for diving)[lobed toes: open and close for swimming] 
In addition to cattail marshes there are SEDGE dominated habitats in the Clay Belt , some of these are peatlands called FENNS (sedge dominated) Bog Bean is one of them (found in fenn but not bog). Fenns often have Cottongrass growing on them (it is a sedge). 
Sedges do not always grow in Fens, however some species form their own habitat in the shallow rich waters: SEDGE MEADOWS. These sedges often form mounds called SEDGE TUSSOCKS or HUMMOCK (sedges grow around each other and a mound forms and there are clusters of them) *it’s a drier site, and important for nesting ducks. 
The rich waters of the Clay Belt wetlands support a diverse array of life. A large number of Dragonflies live in the water as a nymphs. Dragon fly group that like richer, still water: SKIMMERS [ECLOSIN: the process of coming out of the nymph case] 
Toads don’t live in water year round, they go in it to mate, but because the waters are rich there are more toads because there is more food for their tadpoles. 
There are a number of frogs that are not Freeze-Tolerant. MINK FROG lives in the Clay Belt Wetland.
What group of animals benefit from the calcium in the water: AQUATIC SNAILS 
The richer waters are habitat for aquatic plants such as water-lilies and bullhead-lilies that are food for: MOOSE and BEAVERS. 
ORCHIDS like calcium. Not all water is still: recall the height of land, there are a number of rivers flowing north and south and most have been dammed. The ABATIBI RIVER is one of these. Even man made damns can be a habitat for animals: BIRDS>> CLIFF SWALLOWS nest on buildings 
Where the Clay Belt meets the HBL the land is FLAT and there are extensive BLACK SPRUCE forest, BUT south of here are huge white sand dunes [the sand dunes got there because they formed at the edge of the TYRRELL SEA>> trees that grown on the sand dunes: Jack Pines] 
Club tails like faster water (dragonfly). Skimmers   prefer rich, still water
February 8th, 6b 
The Tyrell Sea ends where the HBL meets the clay belt of the boreal forest
Sand is habitat for: Tiger Beetles 
The Clay Belt is part of the Boreal Forest, but the Clay Belt has richer soil (because of the calcium) so there is a fair amount of elements like agriculture compared to the rest of the Boreal forest. [the BF: is mostly Canadian shield rock, hilly], *clay belt is near Timmons
The fields are habitat for grassland birds such as SAVANNAH SPARROWS
The BorealForest is diverse from east to west (height of land and precipitation affect what it looks like [clay belt: lady slippers, cattails] [peatlands, wetlands]
Review: Tundra, Hudson Bay Low Land, Boreal Forest
GREAT LAKES ST. LAWRENCE Forest Region: 
1. Mean annual temperature is now above 0 (+1 - +6) farther south = warmer
1. Pines are prevalent
1. Mixture of northern species (red squirrel from Boreal Forest) 
2. And elements from the south (maples and oaks), grey squirrels from Carolinian Forest
1. Many species reach their RANGE LIMITES in the GL-SL forest region (ie. Don’t go any farther north or south depending where they are from)
3. Green Alder: southern limit [don’t go any farther south]
3. Spruce grouse: southern limits
3. Moose: southern limits
3. Five lined skinks: northern limits [don’t go farther north]
3. Snapping turtles: northern limits
1. Only forest region that is on 2 physiographic regions
4. Different rocks/soil/relief
4. Part lies on the Canadian Shield [hills, hard rock, forest are more preserved because too rocky to put roads]
4. Part is on the GL-SL lowlands [flat land]
The blend of northern and southern flora and fauna is a KEY CHARACTERISTIC of the Great Lake St. L
Mixture of trees, and pines become prevalent 
4. White and Red pine – when you see a lot of pine you know you aren’t in the Boreal Fore
4. You will see Balsam Fir and White Spruce
PINES have needles in clusters
1. Jack pine has 2 needles
1. White Pine (longer sweeping branches), needles in clusters of 5
1. Red Pine (needles are in clumps) LONG  needles in clusters of 2 
There are dramatic effects of rock type, latitude/longitude, elevation, precipitation and humans that influence flora and fauna
There are a number of sub regions in the Great Lakes St. Lawrence Forest Region: 
1. East: The St. Lawrence Lowland/ Ottawa St. Lawrenece 
0. Endangered species: loggerhead shrike
1. West: The Great Lakes Lowland 
1. With rare habitats such as alvars
1. Bruce Peninsula
1. Massaga Rattle snake (endangered)
GL- SL forest Regions of the Canadian Shield
1. Frontenac Axis
0. Five lined skinks
1. The Superior GL-SL
1. Glacial Relics, subarctic species (because it is still cold enough)
1. The Western or Prairie GL-SL
2. Ground squirrell [prairie dog]
2. American white pelicans
1. The Algonquin Highlands (Dome)
3. Spruce grouse and other boreal species 
Algonquin Highlands/Dome
*Algonquin Provincial Park: oldest provincial park in Ontario and the 3rd largest [polar bear+ wabakimi]
Western Part
· Part of its rugged beauty comes from the Canadian Shield
· It lies atop the roots of an ancient mountain range that was up to 30 km higher than today’s elevation
· The Algonquin highlands lie atop the BATHOLITH (big igneous body of rock, molten rock that formed under the earth surface)>100km2
· Elevation on the West side of Algonquin reaches 600m Above sea level
· The rocks are GRANITIC AND GNESISSIC (pressurized). 
· The average temperature is colder (animals/plants from further north)
Eastern part of Algonquin
· Lower elevation are 200m ASL
· The Algonquin highlands are a source of water, a lot of river origins here that flow in all directions –north, east, south, west BECAUSE OF THE DOME EFFECT [7 rivers]
· More than 1000 lakes in Algonquin park + even more ponds
· The plethora of waterways makes Algonquin fantastic for canoeing and camping
· The waterways are habitat for plants and animals: loons 
· Rich biodiversity in Algonquin park (elevation allows northern birds
· >270 species of birds [scarlet tanager]
· 46 species of mammals (beaver, marten, fisher, eastern wolf)
· 30 species of herps (there are non-freeze tolerant and freeze tolerant, snapping turtles)
· >100 species of odonates (eastern forktail) 
· >100 species of butterflies
· >100 species of vascular plants
Lecture 7a: February 13th
Algonquin Provincial Park: Ecological region it lies in GREAT LAKES ST. Lawrence / physiographic region> CANADIAN SHIELD [Physiographic regions affect the plants and animals ]
Algonquin park lies on a dome/Highland [big body of rock formed underground: batholith] > waters can flow in all directions
Key element* mixture of northern and southern flora and fauna: Rich biodiversity: Black backed woodpecker, Beaver, s--- tanager (bird), there are both freeze tolerant and non-freeze tolerant, turtles, pink lady slipper (grows in acidic forest> more common in boreal forest)
Why a rich biodiversity? Because it is a contact zone (diversity habitats), Algonquin location in Ontario and atop a dome [causes different temperature, sunlight, relief provides micro climates], its geological history, 3rd largest park in Ontario 
Algonquin park differs all across: 
· The west side is largely hardwood forest; it blazes with colour in the fall. 
· The east side is mostly pine forest (conifers) that blazes green all year round (because needles), level ground
Why the difference from west to east? 
1a] Glacial history: glacial TILL deposit
· The western hills received glacial TILL deposits (mixture of material= till) dropped by melting glaciers, better retention of water than sorter material.
· Till traps moisture that maples and other hardwoods need
· Sugar Maples and Yellow Birch
1b] Glacial river: 
· The East side received great beds of sand
· Pines do well in sandy sites
· A glacial draining Lake Algonquin flowed through this part of Algonquin and deposited sand
· The Petawawa River system has extensive sand bed (moving water sorts material) whenever there is sand that means the water slowed down a lot
· Outwash plain: vast flat area of sand left by water
· Why did the glacial spillway pass through and leave outwash plain on this side of the park?
· Because the west side was higher so the water flowed through the east
2] The highlands have another effect on flora and fauna: difference in elevation
· Precipitation (western side of the park has more precipitation)
· When water is dropped on higher land: RAIN SHADOW 
· The east side is drier because it is warmer and receives less precipitation than the west side due to a slight rain shadow effect
West: Glacial Till, hardwood trees 
Maple forest ecology
1. CANOPY: leaves, seeds, gleaners: 
Sugar Maples are dominant: 90% 
Maple leaves are a major source of food for:
· Maple spindle gall mites, Maple leaf blotch miner, Forest tent caterpillars and Maple Spanworms (caterpillar that graze) 
Scarlet Tanager GLEAN insects in the canopy (the tallest trees), so does Red-eyed Vireo [gleaners: pick out insects], Broad-winged Hawk: love amphibians and reptiles, Gray Tree Frog: changes colour, climbs trees, freeze tolerant.
Maple produce: Maple keys> eastern chipmunks, Deer mouse: climb trees, Woodland Jumping mouse, Barred Owl (predatory owl* common owl in the western highlands), Marten
American Beech trees grow on south facing slopes [like it warmer]
· Beech nuts: Bears like to eat these > Bear Nests

2. SHRUB LAYER: tree like plants that don’t grow very tall
Not found in the boreal forest, it is a feature of the GL SL region and more south
· Stripped Maple, large leaves because it is growing in the shade of the canopy (also called moose maple) > moose like to eat it
· Hobblebush is also called Natures toilet paper
· Beaked Hazel is the most common shrub** Black Bears love the fruit
Birds that like the shrub layer: Black Throated Blue Warbler, Wood Thrush

3. The FOREST FLOOR
2 major problems exists for all plants living on the floor
	(1)SHADE
· Many wildflowers solve the shade problem by 
· Blooming early: SPRING EPHEMERALISM
· Red trilliums (also like acidic)
· Seeds mature by mid-summer so they are dispersed by ANTS attracted by the ELAISOMES
· Lose the need for sunlight: (Indian Pipe) 
	(2) A THICK LAYER OF COMPRESSED DEAD LEAVES
· Old stumps and logs are called NURSE LOGS
· Perched (growing on top of another  stumps) yellow birch
· Fires also remove the layer of leaves
Old dying trees are important part of the forest:
· Pileated Woodpecker, cavities left from woodpeckers= home for Great Crested Flycatcher (cavity adopter) + Northern Saw-whet owl + gray tree frogs+ Barred Owl 

Lecture 7b February 15th 
GL SL ecological region is ON the Canadian Shield physiographic region: much more soil build-up
Hardwood forest: canopy, shrub layer- Black throated Blue warblers are in the shrub layer , ground level/forest floor (spring ephemerals) > many animals are specific to the area
Racoons den in trees
Dead trees 
· fungus (play a role in decomposition + provide food) 
· Mushrooms dissolve parts of the trees and the nutrients[decomposers of wood] 
· Fungus Gnat Larvae: Gnat’s tend to lay their eggs in mushrooms 
· Animals that benefit from rotting log
· Red-backed salamanders: they lay their eggs in damp rotting logs (most salamanders lay their eggs in water) 
· Blue spotted salamanders
· Spotted salamander 
· Why does this bird depend on logs for sex life? Ruffed Grouse –the males drum on top of them
The forest floor harbours more than rotting logs and spring ephemerals: 
· Ovenbird Warbler [Hardwood forest floor bird+ ground nesting] –because the nest structure is like an over (dome with entrance on the side) 
Maple leaves exert 2 forms of control
1. Shade
2. Dead leaf Layer (winter snows compress this and then it forms a mat that are a barrier to seeds and they cant get their roots into the ground) =leaf litter/layer/mat (dead leaves on the forest floor) 
a. Some plants can get around it
i. Trees die and the seeds land on them 
So why so many young maples? Maple seedlings are shade tolerant for several years [so they grow for 2-3 years and then die, but they are self-replacing so new ones grow, when the canopy trees die (there is sunlight) the young ones will compete to grow and fill the canopy hole] 
	Climax Forest: when a dominant tree replaces them self –SUGAR MAPLES are climax
Around late September the west-side hard woods turn colour in the fall
Side note: Red Maple male trees turn red + Female turn yellow (glossy finish) – in late winter, moose tend to gravitate towards red maples and eat the bark off trees [possibly starvation?]
Winter: few birds, but you may find activity associated with coniferous trees
On cool north facing slopes you can find groves of coniferous trees [American Beach trees are on south because more sun]
HEMLOCKS
· More moisture near the water’s edge so they grow there (eastern hemlocks on north facing slope because it is cooler and more moisture)
· Black Throated Green Warbler found in hemlock + Blackburnian Warbler
· There are cones on a hemlock: PINE SISKIN go to hemlocks to extract hemlock seeds
· Yellow bellied Sapsucker (woodpecker) drill holes and drink the sap of hemlocks
Logs and forest floor fires promote Eastern Hemlock regeneration [because it burns the ground layer)
Hemlocks are habitats for animals: Moose
Another tree was present historically (above the canopy): giant white pine trees towered above the hardwoods- scattered all through the hardwoods. They were cut down in the late 1800’s
· A few lakes still have “virgin” White Pines >35 metres tall and 2 meter diameter
Pines are NOT shade tolerant (they are partly shade tolerant) so how did they get spread out? Early SUCCESSION: fire may have passed through and white pine grew with the pioneer species, the pioneers continued to grow as the others died. 
· White pines aren’t growing now because we are controlling fires (so were are preventing succession) 
To see lots of pines go to the East side of Algonquin 
· White pine: long elegant branches (5)
· red pine: clusters, needles in clumps (2)
· Jack Pine: scrawny (2)
Pines offer challenges and opportunities: (more sand)
· Dry sandy soil is made more ACIDIC by pine needles [modify habitat with needles]
· What grows on the dry acidic soil
· PINK LADY SLIPPER
· Certain mosses, lichens
· The canopy offer shade year round
· Clintonia, bunchberry, Canadian may flower
Pines offer food: 
· Sawfly larvae (eat the needles of coniferous trees) 
· The imperial moth caterpillar [pinecone mimic] 
· PINE WARBLERS are gleaners
Pines offer another source of food: SEEDS inside the cones
· RED CROSSBILLS in Algonquin park
· White winged crossbills are in the boreal forest
· RED SQUIRELLS 
Aging pines also provide food in another way: DYING WOOD >> PINE SAWYER GRUB –it’s a beetle











February 27th Lecture 8a
Review: 
Pines dominate Eastern Algonquin (esp. red/white) [hardwood on the west; Hemlock is on the North because they like the cooler temperature; Beach Trees like the warmer/north side (bears like to climb)] 
Clumps= pine trees 
West Side: layer of Maple leaves
Crossbills go for Red/White Pines

Ecological Region: Great Lake St. Lawrence; Algonquin Dome/Highlands; Physiological Region: Canadian Shield

FLAT/ SHORT needles, NO clumps, coniferous/evergreen (green all year): Hemlock –on cooler, moisture slopes 
East Side: acidic forest floor, dominated by pine, lichens (thrive in dryer habitats), Pink Lady Slipper (like acidic), Clintonia, Needles are food for sawfly (wasps larvae), Pine Warblers, Cones full of seeds offer food to red squirrels and Cross-bills. 
Dead Wood/Dying trees support life: Fungus digest the cellulose in the trees and it makes them lighter. 
Near Lake Travers Jack Pines are dominant (these are Boreal forest trees, that like DRY/SANDY sites)
· Provide habitat for: SPRUCE GROUSE (they eat spruce and jack pine needles) and more recently the Kirkland Warbler [if a certain height]
There is also young mixed forest on the East Side because of Fire’s that wipe out trees and pioneers trees grow in, Trembling Aspen (poplar tree) is particularly common; it leaves food for insects, CANADIAN TIGER SWALLOWTAIL CATERPILLARS & LUNA CATERPILLARS (become moths) and RUFFED GROUSE eat poplar buds. + Beavers (bark), +porcupine
Porcupines are more prevalent on the east side because of the Poplar. 
On the East Side hilltops there are a lot of Red Oaks:  Red Oaks produce ACORNS that are food for a number of animals: RED SQUIRRELS, BLACK BEARS (eat beach nuts when on the west side)
One major river flows through eastern Algonquin: Petawawa River [small animals that like flowing water, black flies]; provides habitat for many plants and animals: 
· The sandy, muddy shores are habitat for: Sandpipers (usually in the Tundra) stop as they are migrating, the area isn’t very rich though
The fish in the Petawawa river and its lake provide food for fish-eaters: River Otter/ Mink
There are many East Side “specialties”  Pickerel Frogs are ONLY found on the east side of Algonquin, Northern Water Snakes, endangers species of turtle WOOD TURTLE (spend a lot of time out of water)
These Fish, amphibians and reptiles are also found in the Ottawa Valley, Why are they only on the EAST side of Algonquin: because of CONNECTIVITY (Petawawa and Ottawa River connect) 
The Petawawa River also has a number of plants that are NOT found in western Algonquin: CARDINAL-FLOWER, PURPLE FRINGED ORCHIDS are also common on the shores of the Petawawa; they are CALCIPHILES 
1. The petawawa river flows through a FAULT LINE
2. On limestone because of a Meteorite landing [limestone=calcium]
Bulblet Ferns are calciphilic ferns that grow in the Brent Crater
Calciphilic plants are also found in the Barron Canyon
Talus slope: rocks breaking and falling down, posion ivy is growing on the slopes which means there is calcium, Xanthoria (sunburst lichen) is alo growing, meaning there is lime and calcium. Trees that are rare in Algonquin, such as Basswood, are in the canyon.
Calciphilic plants grow in the Barron Canyon because: 
1. It is a fault
2. It is a branch of the Petawawa river (water carries some of the calcium) 
The cliffs are habitat for animals too: 
· Barn Swallow
· Eastern Phoebe
Cedar Lake has ARTIC SCULPIN (fish from the artic in the Petawawa Rivers) –disjunct population 
Deer eat Cedars: BROWSE LINE caused by white-tailed deer [by the early 1900’s they became extremely common because of logging and fire opened the area for and re-growth]  
Moose and Wolves cause a reason for white tailed deers not being present before 1900’s


North side of the canyon has different things than the south side


Look @ Brent Crater Trail 
Sand=slow, big rocks=fast

Lecture –Week 8b: February 29th 
White Tail deer were absent until the late 1800’s; became really abundant and then in 1950’s deer declined dramatically in the park; Deer were a meat supply for the 1st world war
Moose and Wolves [in addition to fires] affect the amount of deer in the forests
Algonquin Park Wolves: Wolves are elusive (hard to get a good view of), active at night, hunt socially (in packs), carnivores, Algonquin Wolves are among the best-studied in the world; 1958-1965 [Pimlott; brought equipment around to call for wolves, examined blood and DNA]; economics; 1980-1990 [Timberge> used radio transmitters TELEMETRY]; 2000-2010 [Patterson] > Wolves respond to human calls 
· The Algonquin wolf was not a timbre/grey wolf like Pimlott thought, they were only about 54 pounds
· Compared DNA and it almost matched and endangered species in the states (Red Wolf)
· Gray wolf is more northern *Boreal Forest, HBL, Tundra
· Humans Killed off wolves throughout eastern north America, thus a small population near US
· Great Lakes St. Lawrence Forest region: Red Wolf is almost only there
· Coyotes arrived here about 100 years ago
DIET is studied by SCAT analysis (look at their poo) bones wrapped in hair; poo is filled with hair
· 80% have white-tail deer in poop (other components: 10% moose, 10% beaver)
Water Bombing was created and forest fires were controlled, succession and maturity in the forest (white tail deer need younger forests that appear after fires) 
· White tail Deer are currently a 1/3 of the wolves diet, 1/3 moose, 1/3 beaver (because deer are less common) 
Wolf packs have defined territories; 100+km2
Algonqiun Wolves are now known as EASTERN WOLVES (Canis Lycaon); 
Coyotes have wolf DNA: Red Wolves have strong link to coyotes 
Moose & Algonquin Wolves & Deer: 
· There were pines and then the pine trees were logged/cut down and everything else cut down
· Sloppy, fires, clear cutting
· Deers couldn’t move into Ontario because the wolves were feeding on the Moose, but when they Deer tried to come in, it was easier food for the wolves to eat, so they would eliminate them
· Grey wolves fed on Moose and kept deer from park
· When gray wolves were nearly exterminated and the habitat changed, deer expanded northward
· When the habitat changed and the grey wolves were eliminated, the deer came into Alogq.
· Red Wolves also came in during that time, as well as Brainworm
· What did this mean for the Moose? There were Brainworms! 
· As deer decline, Moose increase [fewer deer=fewer brainworm=more moose]
· Forest went through succession and controlled fires, less deer, changed the diet of wolves
The dominant pair/ ALPHA PAIR runs the pack (size, strength) Average pack size=7; only the dominant pair mate (only 1 mating per year, done by alphas) 4-6 pups born in Dens 
· In mid-summer wolf pups are taken to RENDEVOUS SITES 
Wolves have deep howls so that they carry long distance
The Higher you go + farther north = colder [elevation of the dome]
Typical Boreal Forest peatland plants and animals are found in this habitat: Heath Plants, Carniverous Plants, Labrador Tea, Leathleas, Sundew, Pitcher-plants, --due to the cooler temperatures
· Black backed wood peckers
· Boreal Chickidees 
· Gray jays
· Great Grey Owls
· Spruce Grouse
GLSL: combination of northern and southern species
Moose also use Beaver meadows; (full of sedges and grasses) 
Beavers provide wolves with food and habitats (use as rendezvous sites once drained) 
Beaver ponds are shallow water LENTIC systems> quiet/non-moving
· Lakes are also lentic aquatic habitats
LOTIC (moving)









Week 9a: Monday Mar 5
Algonquin Park on Canadian Shield: GL-SL
Lakes are LENTIC aquatic habitats
· If the water gives up a current, its lentic; slow  moving, sluggish
Many lakes in the Canadian shield are cause by glacial melts (frozen ice/water)
Lakes are part river and part still water: Waves create current by the shore (more oxygen and current by the shore because they are like rivers) Thus, lakes are also like rivers and find some plants there (Pikerel-weed are EMERGENTS: leaves and stems are out of the water> near current)
Lakes have an unusual phenomenon: the water is heated all summer, distinct layers of water form based on temperature STRATIFIED (stratification is an important feature of lakes) 
· The deeper you go, the colder the temperature
· Layers in terms of temperature and oxygen
· Surface layer: EPILIMNION  warm +more oxygen because of the waves mixed air with water
· Middle: THERMOCLINE Middle layer has a dramatic change in temp +rapid decline of temp & oxygen
· Bottom layer: HYPOLIMNION  cold + low levels of oxygen
· In winter, ice covers lakes, forming a barrier; lakes do NOT freeze to the bottom (too deep); most water is 4 degree (uniform temperature in winter) stable temperature, the same all the way down
Water is densest (heaviest) at 4 degrees (that’s why the bottom of the lake is 4 degrees in the summer (apprx 30 near the top). In the winter, near the surface water is 0 degrees
As winter ends and the ice melts, something unusual happens: the surface warms to 4 degrees and winds create currents that cause a TURNOVER called a (the top water and bottom water rotate; bottom water goes to top and top water goes to bottom) *SPRING TURNOVER*; therefore oxygen goes to the bottom and nutrients go to the top part.
· In autumn the surface layer cools and wind once again creates a FALL TURNOVER
· Therefore twice a year lake water reverses (peak lake trial guide); allows life to happen
The LAKE SHORE is a habitat -Speckled Alder
Lakes on the shield usually have ROCKY SHORELINES: spotted sandpiper (indicator) 
Rivers are LOTIC habitats (to wash, lots of current)
Plants growing in current often have narrow, floating leaves and flexible stems [animals living in current often have suckers or hooks for attachment, and are a small with body shapes that are flat]
*Algonquin Park is a spectacular example of the Great Lakes- St. Lawrence Forest Region on the Canadian Shield*  The Algonquin highlands has a profound effect
--
Great Lake St. Lawrence Region: the Frontenac Axis/Arch on the Canadian Shield
White Pine 
Key feature: OLD rock Billion year old rock; limestone/ sedimentary ; granite/igneous
The warmest part of the GL-SL Forest Region on the Canadian Shield (farther south, lower elevation, weak lake effect) 
Typical Canadian Shield plants & animals such as ROCK POLYPODY, marginal shield fern, sugar maple, yellow birch, white pines eastern hemlock (super small pinecones), Martin and Fishers, Red squirrels, >>similar to Algonquin park, Ruffed Grouse, Scarlet Tanager, Coyotes are found in the Axis but eastern wolves have also been found, eastern chimpmunk, snowshoe hare

Differences> white trillium(red trillium is in algonquin) –white trillium is usually found on basic, many more Carolinian species such as White Oak, Shagbark Hickory, shrubs that don’t go farther north (prickly ash), BLADDERNUT (southern, indicator species), Gray Squirrel (scatter hoard+ 2 colour phases), Eastern Cottontail
No calcium carbonate in the Canadian Shield, acidic rock 
The Frontenac Axis contains a lot more Carolinian species than any other part of the Great Lakes- St. Lawrence Region on the Shield ***
Many Carolinian birds are found in the Frontenac Axis: Yellow-throated Vireo, CERULEAN WARBLER (southern warbler on the Frontenac axis, indicator), Eastern Screech Owl, Red-bellied Woodpecker  
Specialties in the GL-SL FR, Frontenac Axis: 
· 5 lined skink, Eastern Ribbon Snake (by beaver ponds), 
· Gray Rat Snake (indicator of the F-Axis), 
· one scrub confined to the Frontenac Axis :DEERBERRY is now only found in the 1000 islands of the Frontenac Axis 
· PITCH PINE (needles are in clusters of 3) 
There is another reason for the high biodiversity of the Frontenac Axis
· Why are a number of Frontenac axis plants calciphilc?
· Metamorphic rock> MARBLE or CRYSTALLINE LIMESTONE
· There is metamorphosed limestone 
· Brings more diversity like posion ivy
UNESCO has designated the Frontenac Arch as a World Biosphere Reserve

Week 9b; March 7th 
Section 2: Frontenac Axis on the Canadian Shield; GL-SL region: rock type affects what’s found there, calciphilic plants (due to the metamorphosed limestone), UNESCO world Biosphere reserve. Pitch Pine + Gray Rat Snakes
Section 3: Superior Part of the GL-SL on the Canadian Shield
Lake Superior Provincial Park: (in the nature guide) part of the Canadian Shield on the GL-SL Forest Region
· White pine, Sugar Maple, Yellow Birch* Vs. Boreal Forest (conifers) 

The Superior GL-SL Forest Region has many SUBARCTIC DISJUNCTS found in the Superior Boreal
· Glacial relics + cold environment
· Butterwort
Lake Superior has fish eating birds: Red-Breasted Mergansers (found in big bodies of water),
Agawa Bay in Lake Superior Provincial Park has remarkable pictographs 
The Superior GL-SL Forest Region adds dramatic beauty as well as diversity
GL-SL forest region on the Canadian shield is diverse because some are farther south+ marble (Frontenac), Algonquin has more boreal because its higher elevation, cold effects of lake superior have disjuncts. 
Section 4: The Western or Prairie GL-SL region
· Dryer, prairie animals
· Igneous : granite and gneiss (Precambrian: billion years old)
· Lower elevation
· Lake Agassiz 
· Glacial Deposits are covering the rock and making it low elevation
· Trembling aspen+ White & Red Pine: due to the fires 
Near Kenora (northern end of western region) : original sedimentary rocks 
Why is it so flat? Because of the deposits left behind by the glacial lake AGASSIZ and the glaciers. Near rainy river
The trees are typical GL-SL species: Trembling Aspen 
Hardwood Forest + ***Oak Trees (deciduous) –diversity of oak trees (oaks are NOT in the boreal; they are southern)
Much of the forest and prairie has been converted to farmland, due to sediments and low elevation 
But prairie species can still be found: Indian Paintbrush, Marbled Godwits (sandpiper), Black billed magpie, western meadowlark, Sandhill Cranes (also in the muskeg), western grouse, 
Prairie species are common near Lake of the Woods* diversity; There is also remnant prairie at Stanley
Fossorial animals (digging animals) /prairie mammals are found here: darker groundhogs, Prairie Dogs/Franklin’s Ground Squirrel (confined to western part of the province), Badgers, white tailed jack rabbits, >>prairie animals have enlarged extremities because you want to lose more heat when you are farther south in the warmer areas
Lots of fish & fish eating birds: Double crested Cormorant (hooked bill, specialized fish eaters), osprey, Franklin’s Gulls, pelicans (largest colony Is in lake of the woods), yellow headed black bird (prairie bird)
--Recall the Great lake-St. Lawrence Forest Region lies atop 2 physiographic regions: the Canadian shield (first 4 sections) + GL-SL Lowland/ Ottawa St. Lawrence (on either side of the Frontenac axis)  
GL-SL: Great Lakes Lowland (bellville)/ Ottawa St. Lawrence Lowland (pakenham)
· Sedimentary rock that is rich in calcium is the underlying bedrock for the lowlands, and it is young [bubbles]
· The lowland is due to river (Ottawa), and sedimentary bedrock, Mississippi, 
· CATTAIL MARSHES are common (waters are richer+ more nutrients & decomposition, warmer condition =no peatland)
· In Boreal forest cattail marshes are in the Clay belt
· Periodic FLOODS and DRAWDAWNS are important elements of marsh ecology
· Rivers rise and flood the marshes and when the water recedes, the soils are exposed
· Marshes grow on rivers edge
· CATTAIL MARSHES are LENTIC aquatic (cam water) and tend to be shallow and nutrient rich
Cattails are the dominant plants in marshes, like sphagnum moss (in peatlands), cattails take over and control
1. They grow in the water and 
2. the root system develops and 
3. intertangles and can create a floating mat: Their roots and their dead organic remains form a floating mat
4. but it does not change to acidic habitat
Marsh Ferns grow atop the mat, the Cattails form a floating habitat* 
Cattails are food for animals :
·  CATAIL MOTH CATTERPILLAR
· Muskrats (main herbivore in cattail marshes)
· Their tail is flatten laterally, pump more blood through tail to lose heat
· They also eat clams
Marshes are habitat for many birds
· Red winged blackbirds****
· Common Grackle
· Warbler: common yellowthroat ***
· WREN (indicator): MARSH WREN –build dummy nests ***
· Swamp Sparrows **
· Special birds in marshes: RAILS, Virginia Rail (skinny +long toes ; made for walking in marshes) 
Marshes in the lowlands have a great biodiviersity because they are rich in nutrients
March 12 Week 10a
Great Lake St Lawrence 
Richer nutrients, limestone, warmer/farther south, rich water and slow moving, cattails marshes because of the clay left behind
Common Yellow throat, Marsh Wren, (indicators in the cattail marshes)
· Marsh Wren: Dummy nests mark territory, the number of nests he makes, is the number of females he will get, because they are polygamous 
American Coot: also have long toes
There are 3 layers of plant life in a marsh
1. Cattails are EMERGENT (emerge out of the water; come above the water), 
2. SUBMERGENT (don’t really see above the surface) Bladderwort
3. FLOATERS (still water) duckweed –smallest flowering plants
a. White water lillies 
March Bluets are common marsh damselflies; Skimmers are common in marshes
High frog diversity because it is warmer (bull/green frogs aren’t freeze tolerant) >>higher snake diversity (northern water snake) >>American Bitterns, endangered species: least bittern, black crowned night heron (night active heron-feed at night), paddle ducks(dabblers: tilt upside down and filter feed), mallard, painted turtle, blanding turtle
Snapping turtle on in the GL-SL region
Northern Map turtles are generally found in larger rivers in the GL-SL lowlands (needs big rivers, more southern range), shell comes to a peak
Flooding in spring and drawdown in summer, and rich habitats: Marshes, are common in gl-sl lowland
--
The Lowlands has another fascinating habitat: wet woods (long live)
White cedar woods (swamps) 
· –live trees are found in swamps, dense, many orchids love calcium rich cedar woods
· Round leaved orchid
· Fungus on orchid roots, orchids steal nutrients from them
· Yellow lady slipper, Showy Lady slippers
Other wet-habitats are short lived: pools are temporary EMPHEMERAL (late spring-summer) PONDS: 
· no fish make it a safer site, wood frogs (aren’t freeze tolerant, so they use these), frogs transform faster here
· spotted salamander
Peatlands are rare in the Lowlands (because it is warmer and MORE nutrients and more decomposition) 
1. to warm
2. lots of nutrients and more decomposition
but there are a few peatlands: there are rich fens near Richmond and White Lake (rich in orchids, more nutrients hear because on limestone/calcium) 
· Elfin Skimmer (smallest dragonfly in north America) 
· Bog bean (also found in clay belt fend)
· Rare moth that eats Bog-Ben (only found 6 places in the world; 2 in the low lands)
· THE BUCK MOTH
· Flies in the day time / September (most fly in the summer at night)
There are other peatlands of note:
1. Alfred Bog 
a. Near Ottawa
b. Northern peatland birds
i. Palm warbler
ii. Gray Birch **** indicator 
2. Mer Bleue is another Ottawa – St. Lawrence Lowland
a. Witches broom
b. Carnivorous plants
c. Endangered turtle *** SPOTTED TURTLE
Glacial History: the sea invaded the depressed area of the Ottawa St. Lawrence low lands (9000yrs ago) so none of the rocks here were formed then (they were formed before) –Champlain sea: Champlain sea left behind large deposits of clay and sand. Champlain left some fossils (effervescence- bubble with acid)
Lots of calcium in the lowlands
The Sand Deposits are special habitats: 
· Rare tiger beetle: White tiger beetle, found on white sand
Constance Bay sands are habitat for Orange Milkweed
The deposits provide habitat another way: sand banks are used for birds and they create big holes for nests (ex. kingfishers or colonies of bank swallow)
GL-SL Forest region: lowlands have richer soil, trees are often cut down and removed. =Very original lowland forest is left
Most of the original forest in the lowland has been developed or turned into agriculture land
Forest fragmentation is a serious problem for woodland species: many species require a lot of forest, therefore a whole bunch of little forest that aren’t connected and are isolated. The middle of the forest in a fragment has a number of implications
1. Size some animals require a bigger area
2. Some animals have access to the middle of the forest that don’t normally go into the forest, so animals that pose a threat now have access to the middle of the forest
a. Brown headed cowbird: now they have access to more host birds (they are an edge species) hey have access to other birds nests to lay eggs in
b. Skunks and raccoons
c. Greater risk of being eaten because other animals now have more access
d. Cats
The transformation of forest to open areas creates new habitats : increased species living in open areas
Grazed and plowed fields are habitat that resembles: the tundra >migratory feeding places for birds farther north
· Geese in migration
· Horned lark
· Longspur (like tundra)
· Some sandpipers nest in fields 
· Killdeer 
· Yellow legs-muskeg
· Killdeer –field **indicator
· Upland sandpiper *****indicator of field habitat in lowlands-grassland
· Bobolink-grassland indicator
· ^the fields can be like a tundra, especially when ploughed and sandpipers & killderr; as plants start growing it becomes grassland (bobolink & savana sparrow)
Week 10b: Monday Mar 14
Great lake St. Lawrence Forest Region
Ottawa St. Lawrence Lowland
· Temporary ephemeral ponds: salamanders use ponds to lay their eggs (blue and spotted)
· Land being cleared by pioneers/farmers= field habitat
· Fields can be like prairie (grassland), tundra mudflat (just plowed), and even burn lands, 
· Bobolink, savannah sparrow (grassland indicators)
Old field support many non-native species: 
· Many plants arrived with the lumber boats that used BALAST soil material to weigh down the ships, the material contained plant seeds which established by shoreline and expanded
· Lack of recognition by insects is a reason for non-native plant success
· Blueweed, chicory, 
· Non-native species are prevalent in disturbed habitats***
Caterpillars/groundhogs (benefit from the transformation to open land, ground hogs can climb trees when they get alarmed); meadow voles can be abundant (so many predatory animals each meadow voles> fox that dig dens, coyotes appeared in Ontario around 1900; mate in late February, may mate with wolf)  
Coyotes are mostly confined to the St. Lawrence Lowland , only been around for 100 years
Great Gray Owls usually occur here during IRRUPTIONS (when they leave Boreal to search for prey) 
Migratory hawks and owls also eat meadow voles, snowy owls, great gray owls; meadow voles support migratory species as well as the normal species
Eastern Bluebirds (nest in cavities near fields) = or nesting boxes made by humans
Willow ptarmigan (tundra), spruce grouse (boreal indicator), ruffed grouse (GL-SL) 
Non-native animals are also found in fields: 
· Gray Partridge > travel in groups in open fields, introduced species (released there on purpose)
· Ringed necked pheasants are also an introduced species
· Released in Ontario so that people can hunt them 
· Wild Turkeys are not native to most of the Great Lakes St Lawrence Lowland
· Wild turkeys aren’t really cut out for cold weather
· Were once in the Carolinian zone historically before they were wiped out
· False pretense that it was a Reintroduction and are now abundant
· Nobody knows the effect of them because they didn’t study it before introducing
A globally rare habitat is found in Ontario Lowlands: 
· Rocks fully exposed, flat, limestone
· *ALVARS = limestone pavement covered by thin soil
· Ontario lowlands has one of the greatest # of Alvars
· Alvars are found in the Ottawa St Lawrence Lowland near Braeside, Almont, Kemptville
· Several species of plants are INDICATORS of ALVARS: FRINGED GENTIAN (cloudy day its closed, opened on sunny day) , some calciphilic orchids: yellow lady slipper, **Rams-Head Lady’s Slipper, 
· Eastern Red Cedar thrive in dry areas, found in ALVARS (indicator of alvar) 
· Loggerhead Shrikes often nest in red cedars
· Endangered species
· Impail their food
· Hawthorns are important shrubs for shrikes 
Alvars are even more prevalent in another part of the GL-SL Region On the bottom side of the Frontenac axis 
· North of Belleville like the Napanee Plains 
· PRAIRIE SMOKE is another alvar species
South of Bellville lies Prince Edward County
· Lake Ontario adds climate control, keeping it warmer in the winter, especially because this area is farther south 
· Cattail marshes
· Wineries
· Bay of Quinte
Point Traverse (long point) is the south eastern tip of the Prince Edward County
· Limestone
· Lake Ontario greatly affects the climate (moderating it) and also creates habitat
· Major area for northern ducks (diving)
· Long Tail Duck 
· Important point for migrating songbirds 
· There is a bird banding station
Islands in Lake Ontario are important for migrating birds: Amherst Island (very flat, GL lowland) *nature guide
· >migrating sandpipers feed along the shores, pareguin fallcons, meadow voles are food for predators
· Owl Woods (in he middle of the island) 
Wolfe Island is another important island: 
· Kingston
· Important stopover sight for migrating song birds
· Wind turbins dominate wolfe island
· Turbines pose a serious threat to migrating birds; DON’T LIKE TO CROSS BIG BODIES OFWATER. So they island hop, blood coming out of their mouth and no broken bones, so the blades weren’t hitting them, it was the pressure change of flying through them
· Bats don’t breed frequently (only 1 or 2 a year)
Maine Duck Island: erratic rocks, snakes, 

March 19th Lecture 11a 
GL SL 
Review: wolfe island 
· Great lakes are a major feeding area for migrating birds
· Fragmented forest (trees have been removed 
· Meadow voles 
· Snowy owls 
Islands and points of lands in the great lakes are greatly affected in terms of their environment by the great lakes
Sandbanks Provincial Park –near Belleville –has the typical GL-SL forest tree
· Massive sand dunes 
· Lake Iroquois 
· Contains 2 of the finest fresh-water, baymouth, sandbar and a coastal sand dune system in the world
Presqui’ile Provincial Park is another spit of land that is important for bird migration
· Sand dunes are also present
· Points of land jutting out into large bodies of water are important stopovers for migrating birds
· White tail deer have become so common that deer “culls” take place 
· Large marshes are found
· Great egret (pure white heron) feed and nest here
· So do Mute Swans, a NON-NATIVE, introduced species **extremely common
· aggressive nesters 
· High Bluff Island (park of the park) is an important nesting site for
· Gulls
· Herons
· Double Crested Cormorants, which are recent and abundant 
· Droppings are acidic and kill plants 
· Because cormorants have become so abundant on the GL and eating so much fish, controversial culls have been conducted (ie. Kill them) 
· Smash the eggs, poor oil on the eggs, or shot them
· Important staging (stopover) area
The waves of Lake Ontario sort material and deposit it and organic material along the shores (moving points of land)
· Algae provides food for invertebrates that are food for migrating birds (especially Sandpipers)
In recent years many dead fish-eating birds have been found on the shores of Lake Ontario
· Cause of death: the bacterium Clostridium botulinum which causes botulism 
· Zebra mussels are implicated in the bioaccumulation cycle (non-native/abundant)
· Glue like substance allows them to cement onto things
· Bubble when acid is poured on it (calcium)
· Clams filter feed (when turnovers happen it creates more food) 
· Bio-accumulating the toxins (it doesn’t hurt them) but they are food for fish 
· Round Gobies eat the mussels and ingest the concentrated toxin
· Birds eat the contaminated fish and lose muscle control 
· Limp neck- can’t raise head up and bird will drown 
· ^problem in prequ’ile
Recall: the only forest region that is on 2 physiographic regions/ limestone under lies
Flat lime stone “pavement” underlies a special habitat: limestone alvars are particularly prevalent in the northern part of the GL-SL forest region 
Bruce Peninsula and Manitoulin Island
· The largest number of alvars in Ontario are found on the Bruce Peninsula and Manitoulin Island
· The limestone is a special form called DOLOSTONE 
· The Bruce P is home for many calciphilic plants like posion ivy, fringed-?, Ram-Head Lady Slipperd; 
*only found in Bruce Peninsula alvars: (globally rare) LAKE SIDE DAISY is only found in the Great Lake Alvars *** confined to GL region (northern great lakes) it is the logo of Natural Heritage Information Centre. Lake side daisy is a GREAT LAKE ENDEMIC
DWARF LAKE IRIS: is also a Great Lakes Endemic. “lake” refers to is association with the great lakes + dwarf because it is so small!
There are also coastal sand dunes with the Maritime plants: BEACH PEA (also grows down east), SEA ROCKET is another Maritime plant Sand Dunes are habitat for other great lake endemics, PITCHERS THISTLE is on Manitoulin island (globally rare plants), HILLS THISTLE is on Great Lake endemic growing on the Bruce Peninsula
**the greatest number of great lake enemics is in the Bruce p and manitoulin area**
Unlike other parts of the GL-SL lowland, there are many rich fens on the Bruce 
The Bruce Peninsula has 44 species of orchids
CALYPSO is on the of bruce specialties 
A number of plants are interesting because of their distribution: ALASKA REIN ORCHID is a glacial relic disjunct (found in Alaska, newfoundland land, and Bruce peninsula)
50 species of ferns grow here (calciphilic, like cold environments) >subarctic disjuncts can be found
Because of the remarkable diversity of plants is it call “The Garden of North America”
Why is it so good for plants?
1. Calcium rich soil
2. The water
a. the Bruce peninsula is nestled between Georgian bay and lake Huron
b. Moderate winters
c. 140 frost free days 
d. More precipitation
The Bruce P has an endangered species of snake: Massasauga Rattlesnake (warn you with colour on tail, camouflage, 
Even though the Bruce is on sedimentary rock there is some fabulous relief here> NIAGARA ESCARPMENT (nature guide). The 700km long Niagara Escarpment. 
The cliffs are home to unusual plants: 
· Rare ferns : HART’s TOUNGUE FERN (rare in Ontario) Bruce “specialty”
The oldest tress in North America – in Bruce- ancient white Cedars >1000 years old!!
The Bruce P is UNESCA World Biosphere Reserve 
The Bruce P is yet another example if the rich diversity of the GL SL forest region and of Ontario
Red Cedar
Week 11 b: March 21st 
Review:
· Hart’s tongue fern (Niagara= cliff faces) = rare plants + ancient white cedars (oldest trees)—Bruce p
· *occurs on 2 physiographic regions: GL-SL
· Tundra (no canopy, polar bears, artic fox)
· Hudson Bay Lowland: muskeg dominates habitats (higher drier banks, stunted spruce trees)
· Boreal forest: prairie Boreal (lots of firs), East (conifer trees: balsam, spruce), Superior Boreal (influence by the lake) clay and calcium rich = cat tails
· Great lake St. Lawrence (lowland+canadaian shield) shield: mixture of characteristics of the north and south, mixture of species**, Algonquin dome, front axis (pitch pine), GL-SL (white pine), western (prairie, lake agasiz), low land (limestone & calcium, marshes), Bruce P (alvars)
· Western/praire GL-SL + Carolinian = badgers
Carolina Forest Region: on the Great lakes Lowland:
· Much farther south:
· Warmest part of Ontario >>+8 degrees isotherm is the northern boundary of the Carolinian Forest Region 
· Niagara escarpment starts here
· Lies on the GL Lowland P region

Characteristics: 
1. Tiny size <0.25% of all Canada (smallest forest region)
2. Extremely rich biodiversity **most biodiversity
3. 87% of Carolinian FR is underlain by clay or sand
a. Lake Whittlesley left behind lots of sand and clay on top of limestone
4. The longest growing season and warmest average daily temperatures (+9 degrees) in Ontario
5. Sadly this forest region has the greatest number of COSEWIC threatened, rare, or endangered species in Canada: >30% of all listed species
a. PROTHONTARY WARBLERES (endangered) 
b. ACADIAN FLYCATCHER (endangered)
c. SPINY SOFTSHELLS 
6. Most of the Carolinian forest is GONE
7. Many plants meet their northern most region
Sandy soil is good for: FOSSORIAL animals
· Moles [Eastern Moles: large feet for digging], groundhogs, badgers (small population)
The Great Lakes modify the Carolinian FR both physically (ie. Shoreline) and climatically
· The water moves and deposits sand 
· This results in long sand spits that “move” and form a distinctive “ridge and trough” physiography
· The Troughs are often water filled “WOODLAND SLOUGHS” 
· Long Point, Rondeau, Point Peele
Point Peele National Park 
White pines are the characteristics tree of the GL-SL forest region 
Long Point is important for bird migration and harbours many rare species, including Fowlers Toads 
· Likes sandy conditions, not really found anywhere else in Canada
· Long point is an UNESCO World Biosphere Reserve
Habitat loss is a major reason for rare species
Yet are 100 species of tree and 2000 species of plants (extremely rich biodiversity)
Mostly deciduous forest: southern deciduous trees, 
· Oaks
· Hickories
· Sassafras **Indicator (tastes/smell like lemon), 
· Hackberry (caterpillar that only feeds on this trees)
· Tulip Trees (flowers are stunning on them)
· White Pines are common
· NO balsam Fir or White Spruce because it is too warm
VINES are prevalent in the Carolinian Forest: poison Ivy vines are present 
“Eastern Deciduous Forest” = Carolinian Forest 
There is a developed shrub layer in the forest [Witch-Hazel]
Many spring ephemerals grow in the hardwood forest [May-apple]
Many Carolinian species such as the White Eyes Vireo nest here and occur no farther north in Ontario
**And important distinction: more plants and animals are confined to this forest region than any other in Ontario
Many mammals that just reach the GL-SL Forest in the Lowland areas are common here: Eastern Cottontail
Another species of Lagomorph (hares and rabbits) lives in the field areas of the Carolinian 
· European Hare (1912 escaped from mans house :p) 
A number of Carolinian species are expanding northward with global warming: Giant swallowtail
Opossums are now very common in the Carolian region and are expanding northward (not built for cold conditions)
There are more species of herps in the Carolinian Forest Region than any other 
· Eastern Fox snake are tree-climbing constrictors (but they are not confined to the Carolinian region
Point Pelee National Park: southern, warmer, southern most point in Canada
· Same latitude as Barcelona, Spain
· Swamp Rose Mollow (endangered) 
· Pelee has many southern specialities: eastern moles
· Pelee is world-famous for its birds migration [warblers]
· Southern birds
· Point Pelee is on the Mississippi Flyway: might get more birds from the south west 
· *stop over, major migration point**
· Succession from open land back to the forest is occurring in Pelee
· Which is bad news for Prickly Pear Cactus (needs fire to clear habitat and keep it sunny) 
· Pelee is famous for southern flora/fauna, bird migration, AND autumn Monarch Migration (fall)
Carolinian Zone: Waters modify the climate, move and deposit sand, the sand spits will change shape and position. Hollow dead tree is ideal for the P-warbler in a slough. Carolinian forest is a rich habitat. Sassafrass (odd leaves, some have 3 parts, some have 2, some have 1). TulipTree (southern tree). Deer culls. Southern specialties. Hackberry trees. Birds use lichens in their nest. 
6 square miles: point pelee. Rondeau is larger 
TALL-GRASS PRARIE still exists in a few places in Ontario
· Walpole, Ojibway Prairie Provincial Nature Reserve 
· Prairie cord grass can be 4 meters high, (big bluestem, and Indian grass as well
· Fire driven habitat
· The glaciers left 10,000 years ago; 5,000 years ago was a warming trend and tall grass expanded into Ontario (HYPSYTHERMAL) –nature guide- 
· Walpole Island also has short grass prairie 
· Endangered species (prairie species): SMALL WHITE LADY’s SLIPPER *** 
· Great plains ladies-tresses is another prairie orchid
Pink: acidic
Sparrows eggs: cold climate, calciphilic
Small white: prairie species 
March 26, Lecture 12a: 
Carolinian
2 kinds of prairie: 
1. Short Grass Prairie: small white lady’s slipper is an endangered species that lives in WALPOLE ISLAND (short grass prairie)
a. Great plains ladies tresses is another prairie orchid
b. Fire driven habitat** fire is important for prairie habitats
i. If a prarie went unburned, SUCCESSION would occur, and the grass would transform to shrubs and trees and theyd create shade and the grass would die, and prairie would become forest
c. Not as much prairie left
2. Tall grass prairie
a. Fire driven
b. Prairie habitats arrived in Ontario between 7000 and 5000 years ago during the HYPSITHERMAL
i. By mid 1800s primarily due to agriculture only 390 sq km left
ii. Today a mere 175
iii. Been turned into farmland ; reduced in size as climate cooled
There is another prairie type habitat in PINERY PROVINCIAL PARK
· OAK SAVANNAH is the fire-driven habitat
· Part grass land/part forest= savannah
· Lots of space around the trees, mostly oak, and the rest is grassland
· Require fire
· Lots of Carolinian species
· Orange milkweed
· The rarest tiger beetle in Canada lives in the Oak Savannah Forest: 
· Indicator species** Northern Pine Barrens Tiger Beetle (endangered species) 
· Lake HURON has a strong effect on Pinery (average daily temp 8 )
· Water is always moving and sorting sand
· Large Sand Dunes
· Stones are rounded : some bubble and some don’t with acid
· Therefore the water moved some of the Canadian Shield rocks to the GL-SL
· Spotted sandpiper on rocky shoreline
· Sand is a base for plants to grow in (tough and dry though)
· Grasses colonize sand 
· Create a barrier and block the wind carrying organic material, and when they die they add nutrients and begin succession in the are
· Pacoon is a prairie plant
· As you go inland from the dunes, plant diversity increase
· Greatest diversity is in the oldest part of the habitat (opposite as spaghnum)
The sand dunes are habitat for: 
· Pitchers thistle
· The sand is also habitat for Hog-Nosed Snakes
Plus 8 degree is the northern boundary
Pelee Island is even farther south the mainland Ontario:
· BLUE RACER found only in Pelee (endangered)
· Fox squirrels are only found on Pelee island
Carolinian Zone: has the greatest number of rare or threatened/endangered species in Canada
--
Ontario Forest Regions Tundra>Carolinian
There is one more habitat in Ontario: Urban Habitat:
· Natural habitat has been replaced with buildings, houses, roads
· Species have become less common because of replacement
· Hawks (northern goss hawk)
Species that benefit from development of urban habitat (replacement of forest/open habitat)
· Robin
· Food: robins eat a lot  of worms, which are found in soil and lawns
· Nest sites> nest on human structures
· Crow
· Crows partially migrate, now more are staying behind over winter
· Forging in the city and roosting in the city: communal roosts (large numbers get together for the night: not a feature of summer) 
· Communal roosts: provide safety in numbers, indirectly get food from other birds on where to get food, less predators in the city + warmer
Safe sites include nest sites for some birds, food is also a factor for some people (flowering trees in peoples yard, produce edible fruit) 
· Bohemian Waxwings: eruptive (leave an area when there is no food left, go to area where food is produced)
Planting of trees have benefited a number of birds
Northern Cardinal** would NOT be in Ottawa if it wasn’t for urbanization
· Bird feeders and planted fruit-bearing trees and cedar hedges have affected the distribution of some birds
· they are non-migratory therefore they need food resources year-round
· Cardinals like cedars (don’t migrate)
· Cardinals weren’t in Canada until 1905, they were a Carolinian species living in the US
· Spread north 
Feeding birds is a popular urban pastime: Birds that feed on seeds are present
· American tree sparrow
· Blue jays ;partially migrate
· American Gold Finches
· Common red polls (from the tundra)
Suet attracts birds too
· Red-Bellied Woodpeckers (expanding northward)
· Chickadee
· White breasted Nuthatch
A lot of birds at birdfeeders aren’t migratory; birds are there because their natural food is there
Birdfeeders are largely behind the spread north of non-migratory southern species such as Red-bellied Woodpecker
Non-migratory birds are more affected by birdfeeders

Lecture 12b March 28th 
The Northern Woodpeckers (found in the boreal forest) do no go to bird feeders > look for beetles in wood
Birdfeeders are largely behind the spread north of non-migratory southern species such as Red bellied Woodpeckers + Cedar hedges (that offer nesting) 
House Finches: were not in eastern north America originally, they were western species, they were brought to eastern north America less than 100 years ago. Usually not very migratory (like cardinals) depend on bird seed.  A species is INTRODUCED from western when they are brought into a new area (house finches were introduced)
European Starling were deliberately brought to NYC 100 years ago because of home sick Brits. An INTRODUCED species from Europe. 50 pairs were released (only 100 birds). In 1993, the population was estimated to be 200, 000, 000. 
House Sparrow an INTRODUCED species from Europe. Now declining (possibly because farming is changing). Nest in cavities on building and such
European Starling and House sparrow: non-native species that have done well 
Rock Pigeon (non-native) INTRODUCED species – not found in forested regions (urban bird)
Non-native species have benefited the influenced species
Bird feeders seem to have little effect on most migratory birds that only stay if natural food crops are present. They depend on their natural food supply, not depending on bird feeders.
But there can be deleterious effects- SALOMONELLOSIS infections spread through grouped birds (spreads through the bird poop, especially if they aren’t cleaned and if there are a lot of birds)
· They also affect birds in an indirect way 
· Hawks >which go after concentrations of birds 
· Hawks used to migrate farther sought to follow migrations but now they are learning to go to birdfeeders and change their pattern of migration
· SHARP-SHINNED and COOPERS HAWKS have changed their migration patterns because of birdfeeders
· More stay behind in winter when small birds are plentiful (they used to be rare to see in winters) 
Cardinals and house finches depend on year round supply (from bird feeders)
Christmas Bird Counts: revealed shift in population changes 
· Reveal the spread of birds
· Hawks are now regular feature in winter
Some mammals have also benefited from birdfeeders
· And the planting of fruit and nut bearing trees
· Gray form becomes more dominant in the south; more black squirrel farther north (gray squirrel have 2 colour morph) –don’t go much farther than the northern environment
· Cottontails benefit from a warmer climate and fewer predators (in the urban environment)
· Groundhogs
· Racoons are opportunities 
· Skunks
A number of animals have benefited from the transformation of natural to urban environments
Also predatory animals: 
· Foxes
· Food and safer site
· Coyotes >urban settings offers food, denning, and lack of hunting
Only certain species can make this transition however
Creating the Urban Jungle is only one way we affect

1. Forest Fragmentation: more and more urban sprawl
a. -problem: lack of connection between wood lots, animals that don’t cross open areas are prevented from getting around. 
b. -no recruitment in isolated plots: when new animals replace
2. Habitat degradation: 
a. -pollution and etc
3. Eutrophication of waterways
a. Overly generous amounts of nutrients
i. Algae growing  on the turtle
b. Less oxygen when there is too many nutrients
4. Botulism
a. In the GL SL
b. Non-native species
c. Round goby 
5. Invasive species (tied to botulism)
a. Animals natural controls (ie predators) might not be found in the area and they may survive better in the new area
b. Biocontrol can cause a demise of native species (ie. Parisitoids go after the native species)
6. Zebra mussles have improved water quality, are also food for sea-wintering ducks that now stay on the Great Lakes
7. Wind Turbines can be problematic if in the wrong place (ie on a migratory path)
8. Ontario bats are currently facing another threat: white nose fungus
Mon April 2 Guest Speaker
Ecological Problems arising in Ontario
1. Migratory bats and wind turbines
a. Some of the islands that bats fly through
b. Lungs hemorrhage and they die and they fly through the turbines
2. Bats that are not migrating face another current insidious threat: 
a. WHITE NOSE FUNGUS
The Rapid Decline of Bats in Ontario associated with White Nose Syndrome
· Sometimes subtle changes to nature or our own life can have drastic consequences
Other faunal fatal fungal diseases: 
· Have potential to kill humans if transferred over
White Nose Syndrome: Geomyces destructans- confirmed as the causal agent of massive bat mortality in North America 2007
· WNS is also in Europe BUT not lethal
· First notice in NY, 1 million bats were dead within 2 winters (5 winters: 5-7 million now dead)
· Bat wings: Control body moisture/temperature and stores fat
· Wake up and leave the cave early
· No food and too cold= die
· Probability of survival is really low
How did it get here?
·  Possibility that cavers from Europe brought it over 
· Ice melts release things/fungus that have been frozen
· Natural reservoir where the bats and disease met then it entered the population
· The most susceptible die first, if some survive they are more likely to pass on their genes
· Is this a consequence of global warning?
Small. Light, easy to travel (probably 1hundred thousand to half a million spores on a bats nose)
Like a cold loving temperature (making it unique) Caves tend to be cool
Summer habitat:
Females roost in buildings (mostly females found in buildings), tree cavities, foliage
Males: foiliage, building, trees, 
Transfer of diease: physical contact, entering/exiting 
8 species: 
· 5 hibernate**
· Live in clusters in the cool temperature caves
· Moist conditions
· Close contact
· Grooming
· Depressed immune system because lower body temperature
· 3 migrate (less affected)
Should we care?
· No bats= more insects
· More insects= more plant damage = less food
· More insects= more disease transition = fewer humans
· Ie. Malaria (could come to Canada if global warming continues)
In 5 years they have spread so fast 

Review Class: 
ABIOTIC FACTORS: that affect where plants and animals are found (non-living factors)
· Bed rock: the rock under soil
· Youngest rock is on top
· Limestone/sedimentary is more recent
· The granite & gneiss are often he oldest
· Physiographic region (define by bedrock and land shape)
· Precambrian rock
· Canadian shield: lacks calcium, acidic 
· Basalt island: has calcium
· Sedimentary rock, nice even layers 
Rocks can affect altitude and just life latitude effect, temperature and precipitation levels are affected
· Higher elevation = colder
· Higher rocks cool and rain begins to drop
Water is the most powerful force*
· Can dissolve rocks and take out nutrients
· Moves and sorts material by size and weight
· Flowing water if full of oxygen
· Below 0 water freezes and becomes snow/ice
WIND
· [bookmark: _GoBack]Hot dry winds= prairie species= more fires : western boreal (hot prairie winds, lightning storms, fire, praire boreal)
· Jack pines are drive by fire
BIOTIC (LIVING) FACTORS:
· Sphagnum moss: peatlans, SM thrives in acidic and nutrient low , creates tought environment, little decay , layers get thicker as it die, the build up is called PEAT
· SUCCESION is evidence of biotic forces at work 
· Plants coming in create shade, the fallen leaves go into soil
· Animals
· Beavers> create important habitats especially in the boreal forest (where there are fewer nutrients)
· Spruce budworm can kill coniferous trees and start fires
· Tent caterpillars in western boreal
· Humans create habitats and destroy them
· Rural environment
· Ploughed field is similar to Hudson Bay Mud Flat
· Farmland > plants begin colonizing
· Grasslands 
· Urban setting, birdfeeders, shrubs
From the shores of Hudson Bay to the southern tipoff Pointe Peelee diversity of plants and animals are found
The province can be broken down into discrete regions
physiographic regions : Lay of the land/physical feature (: based on rock type and physical topography
· Hudson bay lowland
· Tundra: ecological region FLAT because on sedimentary rock, cold, windy, no tree canopy, plants need adaptations, polar bears, beluga whales, artic foxes, dwarf trees
· Hudson Bay Lowland forest region: ecological region, confined to river edges, because banks are higher and drier for trees to grown, muskeg wetlands, taller trees than the tundra, HBL STUNTED trees, nutrients are scarce in the peatlands so many carnivorous (heath plants), 
· Lesser yellowlegs is an indicator species
· Whether a herp is freeze olerant or not greatly affects its range in Ontario: American TOAD
· Canadian Shield:
· Boreal Forest:
· Western/ Prairie: western/ hot dry winds, lake aggassiz, glacial lake washed away soil
· Superior Boreal
· Lake superior greatly affect environment, disjunct populations and glacial relic
· Highest elevations in ontario
· Clay Belt Boreal
· Lake agibway making it wet because of clay
· Cattail marshes
· Balsam fir
· Mostly coniferous in BF (balsam fir :flat needles, black spruce: round needles)
· GL-SL
· Algonquin Dome (eastern) mix of north and south, a lot like BF because of cooler temperature due to elevation
· South slope= warmer, American beach trees= black bears
· North facing slope= cooler and damper, eastern hemlock
· Frontenac Axis
· Most southern part of Canadian shield, farther south
· Many species that are not found
· Pitch pine
· Western 
· Glacial deposits = very flat, hot winds brought prairie animals and plants, 
· Superior
· Similarities to superior boreal but farther south, so warmer, *WHITE PINES
· GL-SL lowlands: 
· Ottawa St. Lawrence
· Alfred bog peatlands with great birch
· Mere bleu
· Flat land, richer soil, little forest remains
· Great Lakes portion: 
· Bruce P/ Mantoulin: The water surrounding it has a coastal environment, lowland, limestone, flat
· Alvars are special habitats and most of Ontario’s occur in the GL-SL physiographic region (especially in Bruce Peninsula). *greatest number of alvar (thin soil, bare rock, limestone pavement>> lake side daiseies)
· Carolinian Zone Forest:
· Richest biodiversity
· Eastern deciduous Forest
· Boundaries: 8 degree celcius is the northern oudary
· Tiny size: less the .25% of all of Canada
· Many species are confined to this forest region and appear no further north in Ontario : prickly pear cactus
· RESTRICTED to the corlinian forest region (found nowhere else
· Dwarf Lake Iris: special Status* GREAT LAKE ENDEMIC
· NORTHERN PINE BARRENS TIGER BEETLE (restricted range: pinery park)
· Endangered: population is vanishing 
· Greatest number of COSEWIC endangered, rare, threatened species
· Blue racer
· Non-Native= introducedspecies (mute swans, intentionally introduced: now “naturalized and the population is expanding) 
· A formely Carolinian species only> giant swallowtail, range expansion due to global warming*
·  Moving around, but not on a regular basis, only when looking for food supply: IRRUPTIVE species (great gray owls move farther south, meadow voles ay drive an irruption)
· Special phenomena: Monarchs: point Pelee is famous for the fall migration of butterflies (and birds, especially in spring)
· 
· Flax endemic: tundra, Bruce P/Mantoulin have the greatest # of endemics
Forest Regions: based on dominant tree canopy
Tyrell sea: HBL region, especially the tundra >> Stranded beach ridges: allow more shealter or plants and for animals that dig dens. So much water because of the clay and silt left behind




