Ecology Topics
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The Biosphere 
 People saw the entire sphere of the earth from space for the first time in the 1970's. For thousands of years, the earth had seemed a huge, almost endless place which could be exploited at will but gradually people are becoming aware that the earth is a fragile place that needs to be looked after. While the earth is huge, life is found in a very narrow layer, called the biosphere. If the earth could be shrunk to the size of an apple, the biosphere would be no thicker than the apple's skin. Organisms live in the first few meters of soil. Life is found in almost all bodies of water on earth. Organisms also live in the lower part of the atmosphere. In all, the biosphere is about 21 kilometers thick. A few forms of life are found as far as ten kilometers above and ten kilometers below sea level, but organisms that can live at the fringes of the biosphere are rare. Most life occupies the thin layer of the biosphere that extends only a few meters above the earth's surface. It is in this narrow band that conditions for life are most favorable.
The biosphere can be viewed as a system or a set of interdependent functions that operates together. The human body and the airplane are examples of systems. The airplane has a frame, engines, an electrical network, [image: image2.png]


etc. that must function together for the airplane to fly. In the same manner, the earth can be viewed as a large number of separate parts that work together. The earth is made up of the biotic or living and the abiotic or non-living components. The biotic part of the biosphere consists of all the plants and animals. The abiotic part of the biosphere consists of all the non-living parts of the ecosystem: the climate, the geological and physical features.
The earth is not a closed system. Just as an airplane is an open system and needs fuel to fly, the earth requires a constant supply of energy from the sun.   In terms of the human lifespan, the earth can be considered a closed system, assuming the continued operation of the sun to provide energy.

The Organization of Life – the Biotic Part of the Ecosystem
 The biosphere is divided by ecologists into biomes. A biome is large, often covering millions of square kilometers, and it has a single climate. Each climatic region, with its own combination of temperature and rainfall, is associated with certain kinds of plants and animals. The United States has 10 distinct biomes, 7 of which are also found in Canada. In the world there are about 15 different biomes. North American biomes include Tundra coniferous forest or Taiga, deciduous forest and the grassland biome.
The species of plants vary throughout the biome. Biomes are huge areas and local changes in soil, moisture and elevation result in a wide variety of plant growth. A stream running through a valley in the grassland biome results in an area of increased moisture. Such valleys support dense stands of trees that cannot grow on the drier grasslands. Since changes in climate are gradual, the boundaries between biomes are not usually easy to define – they are transition zones. As a grassland biome becomes a forest biome, there is no sudden change from grass to forest. Instead there is a gradual change. The trees slowly become less scattered.
The local changes in soil, moisture and elevation within a biome result in different groups or communities of plants and animals. A community is a number of species of plants and animals that has adapted to a particular set of soil and climate conditions. The deciduous forest biome of Canada and the northeastern United States has many communities including mixed deciduous forest, oak​hickory forest, maple beech forest and such well-known communities as meadow, old field, roadside, pond, lake and river edge communities.
All the organisms of one species living within a community are called a population. For example, the crayfish population is all the crayfish living in a stream. To be able to describe a community accurately, ecologists need to know what populations are present. Each community contains hundreds of populations. Of these, usually two or three species determine the major features of the community. Land communities are usually identified by the dominant plant species. For ponds and lakes, where plants are not as visible, animal species are usually used to define the community.
The Abiotic Part of the Biosphere
 All life on earth lives within the biosphere. The biosphere can be viewed as having two major parts, the physical or abiotic and the biological or biotic. Life could not exist on earth without both parts of the biosphere.
The physical or abiotic is the inorganic or non-living part of the world. The abiotic part of the biosphere consists of soil, water, air, and light energy. It also involves a large number of chemical and physical processes including volcanoes, earthquakes, floods, forest fires, climates, and weather conditions. There are numerous chemical processes operating within the ecosystem, but the most important include the carbon, nitrogen, and phosphorous cycles. These physical and chemical processes are the result of the physical characteristics of the earth: air, moisture, light and heat, and the various chemical reactions all have knowable physical properties and react in predictable patterns. Because of the size of the earth and the large number of factors influencing the abiotic part of the earth, we have a vastly complex biosphere with an almost endless variety of plants and animals. While each of these abiotic factors may be studied by itself, in fact, each of these factors is influenced by and in turn influences all the other factors.  In reality, everything is connected!
Water is the liquid part of the biosphere and is found everywhere. Without water, life as we know it could not exist. There is a fixed amount of water that is constantly reused as part of the water cycle. Moisture in various forms is dropped on the earth from the clouds. Some of this water is taken in from the ground by the roots of plants, which give off water vapor from their leaves. The rest of the moisture evaporates from the soil's surface, runs off into the creeks, streams, or rivers, seeps into the ground, or collects in ponds, lakes or oceans. In time, all the moisture returns to the oceans where it will evaporate and rise into the air as a vapor. The oceans hold vast amounts of water which, like the soil, support many of the life forms found in the biosphere. 

Major Elements of the Abiotic Biosphere
 Soil: The soil supports much of the life on earth. Soil is made up of rocks, gravel, sand, clay, and decaying organic materials. Topsoil is a combination of mineral matter, both living and dead organic matter, water, and air. Some view good topsoil as a “living” entity.  Plants receive nutrients from the topsoil. Many species of insects spend at least part of their life cycle in soil. Many other animals, including many mammals, either make their homes in the soil or hunt animals that do.
 Air: The atmosphere is a gas envelope that rises 960 kilometers above the planet's surface and protects organisms from the harmful rays of the sun. Yet most life exists in the few kilometers nearest the earth's surface. The air contains the gases needed by organisms to live. Air moves around the globe on jet streams powered by the sun. Changes in temperature result in the rise and fall in the movement of cold and warm air creating high - and low-pressure weather systems.

Water:  Water is essential to all living things.  Water vapor is a major component of the atmosphere.  Without water, soil would be unable to support living things.  Water is also an important agent in shaping the surface of the earth.  Water is the only substance that can exist in all three forms, solid, liquid, and gas, at normal earth temperatures.
 Light Energy: Sunlight is the principal source of energy for the biosphere. Energy cannot be created or destroyed, only transferred or transformed. Unlike the constant recycling of water, carbon, nitrogen, and phosphorus, light energy can only be used once. Most of the light energy that strikes the earth from the sun goes unused. Only one or two percent of the light energy that reaches the earth is used by green plants. Using the process of photosynthesis, green plants convert light energy into chemical energy and then into a simple sugar. This light energy, stored as a form of sugar in plant tissues, is a source of food for all animal life in the biosphere. As the energy is transferred from sun to plant and then plant to animal, much of this energy is lost in the form of heat. It is only because of a constant supply of light energy from the sun that life can continue to exist on earth.  Energy from the sun is also the generator of the hydrologic cycle and the wind belts.

Biotic Communities
 A large meadow might contain many hundreds of voles. The voles form a part of the population of the meadow. There is constant change in the make up of this population as voles move out of the meadow, die, or are replaced by the young. The voles are constantly interacting with each other. They compete for the best territories and sources of food. The males and females mate. The females raise their litters. The vole population varies with the season, weather, supply of food, and attacks by predators.
But voles are not alone in the meadow. There are many other species, both plant and animal, found in the meadow. Each species interacts with other members of its species. But each species also affects directly the other species found in the meadow. An increase in the number of red foxes means more predators for the voles. This will result in fewer voles in the meadow. But it might also mean that the next year there will be more timothy and thistles as there were fewer voles to eat their seeds.
The different species of plants and animals living in a particular region or habitat make up a community. This is the living part (biotic) of the ecosystem. While the non​living (abiotic) part of the ecosystem ​ water, soil, temperature, light and wind- are not considered to be part of the community, the living organisms within the topsoil are part of it. The word community can be used to describe living (biotic) groups of species of greatly different sizes. It can be used to describe anything from a stream's edge to a huge forest.
It is at the community level that ecologists, who are seeking to understand the ecosystem, describe the food chains, webs, trophic levels and niches that show the organization of the ecosystem. The larger communities are very complex and for ease of study they are often divided into smaller, more understandable communities. For instance the forest community might be divided into the rotting log community, the forest floor community, and the canopy community. In the same manner a pond might be divided into communities of pond edge, floating plant, surface, and mud.
Biological communities are to be found everywhere. In cities and towns, some of the more common communities might include lawns, vacant lots, parks and roadsides. 

Competition in Biotic Communities
 If four pine seedlings start growing in a patch of soil where there is only room for one, only one seedling will eventually grow into a tree. The others will be displaced by the most vigorous and strongest seedling. Being smaller and unable to compete for sunlight and nutrients from the soil, these seedlings will die eventually. 
This competition among individuals of the same species rarely means open conflict. It is unusual for mammals and birds of the same species to fight to the death. Threatening behavior is enough to decide most conflicts. It is common for birds to chase other birds away from a desirable food source. A threatened bird responds by moving aside quickly. The bird that has been chased away faces a loss of food. In times of food shortage, the displaced bird has an increased risk of death.
Competition, then, is a situation in which two or more individuals consume limited resources. The individual which is best able to take advantage of the limited resources survives; the others may not. The denser the population is, the greater is the competition. The more individual organisms there are, the greater will be the stress on the resources of the environment.
Plants and animals living in temperate climates reproduce only at certain predictable times of the year - mostly in the spring. This results in large numbers of young animals and plants being added to each species' population. Yet most of the young fail to live for more than just a short time. The death rate of young organisms is extremely high, often over 99%. A female butterfly may lay 600 eggs. Unless there is going to be a sudden increase in the population, all but two of these eggs must die. On average, only one male and one female butterfly capable of breeding must live until the following year for the species to continue. The rest die at the egg, caterpillar or pupa stage.

What is Succession?
 Succession is the gradual replacement of one community of organisms by another. Succession begins with the pioneer community, which colonizes any unoccupied habitat such as bare ground, open water or rock. Each community is replaced in turn by another community of plants and animals. This new community is successful at replacing the older community because the older community has modified the habitat. Some of the many changes include more shade, greater amounts of humus in the soil, and more moisture available to the plants. New plants and animals find the changed habitat to their liking. The original community of plants and animals find that the conditions have changed. They are no longer able to adjust to the changes in the habitat and are gradually replaced by the new community of plants and animals.
As successive communities continue to replace one another, there is an increase in the variety and number of species. The ecosystem becomes more complex. This complexity makes the ecosystem more stable. More species of plants and animals mean more potential sources of food and more niches that individual species can occupy. Gradually, often after hundreds of years, a self replacing community is formed. The habitat has been changed to such a degree that now the young trees and animals that replace the dead ones are always the same species.
A community that can continue to replace itself is called a climax community. A maple forest is considered to be a climax community. Once a maple forest gets established, the seeds from other species of trees cannot grow in the deep shade of the mature maple canopy, but maple seedlings can. In this way when one of the canopy trees dies it will be replaced by a young maple tree.

The Ecological Niche
 A plant's or animal's niche, or more correctly, ecological niche, is a way of life that is unique to that species. Niche and habitat are not the same. While many species may share a habitat, this is not true of a niche. Each plant and animal species is a member of a community. The niche describes the species' role or function within this community.
For example, the red fox's habitat might include forest edges, meadows and the bank of a river. The niche of the red fox is that of a predator which feeds on the small mammals, amphibians, insects, and fruit found in this habitat. Red foxes are active at night. They provide blood for black flies and mosquitoes, and are host to numerous diseases. The scraps, or carrion, left behind after a fox's meal provide food for many small scavengers and decomposers. This then is the ecological niche of the red fox. Only the red fox occupies this niche in the meadow-forest edge communities. In other plant communities different species of animal may occupy a similar niche to that of the red fox. For example, in the grassland communities of western Canada and the United States, the coyote occupies a similar niche (to that of the red fox.)
The ecological niche includes both the animal's or plant's physical habitat and how it has adapted to life in that habitat. In examining its adaptive strategy, ecologists consider how the plant or animal obtains its energy in order to live. Each organism has made many adaptations to its habitat. The first adaptation concerns where in the habitat the animal or plant has chosen to live. 

 The Niche
 Many species have seasonal adaptations as well. Such species might choose to migrate or hibernate to avoid undesirable changes in their habitat. The moose, deer and snowshoe hare all remain active throughout the winter. In the same manner those predators that hunt these herbivores, such as wolves, lynxes, and cougars, also remain active in the winter. The black bear, which feeds heavily on plants, hibernates for the winter. Many of the forest song birds leave the forest and migrate to areas where food is still available.
Probably the most important adaptation the species makes is in its strategy for obtaining food (energy). There is a limited amount of food available in any plant community. Each species of plant and animal must compete with the other plants and animals for this food. We don't often think of plants as competing for light, yet this is exactly what happens. The dandelion, for example, with its large, spreading leaves smothers the surrounding plants. This means the dandelion can compete successfully for the limited sunlight available. The seedlings on the forest floor compete for sufficient light among themselves and with the trees of the understory and canopy.
Each animal species has adopted one or two feeding strategies. It has chosen to specialize or it has chosen to be a generalist. An organism that eats only one food source or a very limited number of food sources is described as having a specialized eating strategy. There are some real advantages to specialization. Organisms that choose to specialize likely make use of a food source that is not used by other species or is available in great abundance. The spruce budworm is an example of a species that has specialized. The dull grayish budworm moth lays its green eggs in July on the needles of spruce and balsam trees. The larvae spin tiny silk cases in which they remain inactive throughout the winter. The following spring, the larvae mine their way into the tree's needles and eat immense numbers of them until they are ready to transform into adults. As there are huge areas of spruce and balsam forest, the spruce budworm has a secure source of food. However, species that are specialized in their eating habits are the first to become extinct if the environment changes. 

Finding their Niche
 While exploring forests and ponds, it is quite easy to find animals that appear to be very similar in their habitat requirements. At first glance the painted and wood turtles appear to be very similar, but these two species of turtle occupy very different ecological niches. The painted turtle lives on the muddy bottom of slow moving rivers, ponds, marshes and lakes. It is an omnivore that feeds on snails, tadpoles, fish, aquatic insects, crayfish, carrion, algae, duckweed, and submerged plants. In contrast, the wood turtle is found only near and in rivers during the spring and fall. The rest of the year the wood turtle is found in open woodlands, meadows, and on floodplains. It too is an omnivore, but because it lives away from the water, a large part of a wood turtle's diet is made up of seasonal fruit, flowers, carrion, worms, and insects. In the spring and fall the wood turtle adds tadpoles and frogs to its diet. So these two turtles have made different adaptations to the problem of finding food. The painted turtle finds most of its food in the water, while the wood turtle feeds mostly on land.
Aquatic (water) and terrestrial (land) communities are arranged in layers. The deciduous forest, for example, can be divided into at least four distinctive layers: soil, ground cover, understory and canopy. The plants and animals will generally spend most of their lives within one of these layers, although many species of animal will visit other layers as well.
A second adaptive strategy is time. Each species has a particular period of maximum activity during the twenty-four hour day. The beaver, for example, is nocturnal or mostly active at night. In this way the beaver, like other herbivores, is more likely to avoid predators. Many carnivores are nocturnal because it is during the night that their intended prey is active. Owls hunt small mammals at night. Hawks, which are daytime hunters, prey on animals that are active during daylight hours. In this way, owls and hawks may occupy the same habitat, but have very different ecological niches. 

Competition for a Niche
 It is impossible for two species to occupy the same niche at the same time. Direct competition between two species for the same ecological niche results in one of three possible outcomes: extinction, exclusion, or character displacement.
If two species compete for a niche it is likely that one species will become extinct in that habitat. The surviving species is the one that is the more successful at monopolizing the available resources of food, space, etc. If at first the population of each species is small, there is no competition because there are sufficient resources. It is only as the populations of each species increase, and the limit of food resources is reached, that competition begins. One species is better able to adjust to the competition and it takes a larger portion of the food. Without sufficient food, the second species declines in numbers while the more successful species continues to dominate. This continues until the weaker species becomes extinct.
Another possible outcome of competition between two species is exclusion. In this case one species is forced out of part of its habitat by a second species. The first species inhabits those parts of the habitat that are less suitable to the second species. In effect the first species finds itself a new niche, one for which it is better suited than the second species. But the first species occupies a larger niche if the second species is absent. Examples of this are the coyote and the red fox. Both species occupy a very similar niche but in different habitats. The coyote lives in the grassland communities while the red fox inhabits the forest edge and meadow communities. However, the coyote has been able to expand its range as people have modified the plant communities of central Canada and the United States. The removal of the forests for farm land has meant that these areas are more suitable to the coyote. In some areas the coyote has pushed the red fox out of parts of its habitat. 

Habitat: Determining Factors for Plants
The types of plants in a habitat determine which animals are found in an area. What, then, determines the types of plants? All plants require moisture, light, soil and warmth. Plants have little control of their habitat. Plants grow where their seeds are blown or are carried by animals and birds. Many plants can survive in a wide range of conditions but grow best under ideal conditions.
In Ontario's Algonquin Park, the dominant tree is the maple. But other species of trees are found mixed in among the maples. These other tree species grow where conditions are less than ideal for the maples. Groves of Eastern hemlock are found on hills with cool, moist conditions. Often these are north facing slopes. On such slopes the sun takes longer to dry out the soil, creating conditions that favor the hemlock.
Other plants, in particular many common weeds and grasses, require bright sunlight and grow poorly in deep shade. After a fire, hurricane or lumbering, these sun-loving plants are often the first plants to grow in an area. Gradually shrubs and trees begin to invade the area. As trees grow, they change the amount of sunlight that is available to other plants. Under the trees, plants that can tolerate shade begin to appear. Species of trees that can tolerate shade also begin to grow. As the first trees die, the shade- tolerant trees take their place.
The amount of moisture and the temperature are also major factors that determine which type of plants can grow in a habitat. Warm temperatures and rainfall of at least 150 centimeters a year result in the most luxurious vegetation, typically found in the tropical rain forests. Broadleaf forests require more than 100 centimeters a year. Maples, ashes, oak, elms and walnuts are examples of trees found in broadleaf forests. Grasslands are found in areas with 25 to 100 centimeters of rainfall a year. In these areas there is insufficient rainfall for trees to grow. Deserts are found in areas of less than 25 centimeters a year. 

The Habitat
 Habitat is frequently defined as the place where an organism usually lives. Before an animal can live in a given area, it must suit the animal's needs for shelter, space and food. There must be sufficient food and water, the weather conditions must be suitable ​ neither too hot nor cold- and there must be place to live and raise the young. The red​headed woodpecker, for example, requires mature trees that are dying from old age or disease. Only in the bark and wood of such trees can the woodpecker find the grubs and insects it eats. Here, too, the woodpeckers can carve out a hole to raise their young. Salamanders require a different habitat. They are found in damp or wet areas, under rocks or rotting logs where they hunt for insect larvae. 
The animal's habitat is controlled by the types of plants that grow in the area. All animals either directly or indirectly eat plants. Any habitat, no matter how suitable, is of little value to an animal unless that animal can find food. Wolves, for example, are only found in areas where large herbivores such as elk, deer and moose can find sufficient food.
Deer, being browsers of leaves and twigs, require a habitat with lots of shrubby growth. In those areas where there has been a forest fire or logging, there is an abundance of this low, shrubby growth. With a ready supply of food, the deer population increases rapidly. However, as the forest begins to mature, and the shrubby growth is replaced by tall trees, the habitat becomes less favorable to deer. As the forest matures, there is a steady decline in the deer population.

How Soil is Formed
 Rock is not solid. It contains many tiny cracks and pores. Soil starts to form when there is a cycle of freezing and thawing of the moisture around the rock. In the fall when it rains, the moisture seeps into the cracks and pores. Freezing cold weather causes the ice that forms to expand, forcing the rock apart. Over many years, this cycle and other natural environmental forces break down the rock into smaller and smaller pieces. These chunks of rock are called the parent materials. Gradually this parent material is broken down into particles of minerals.
Meanwhile simple plants and animals live on this parent material. Lichen, a plant, produces an acid that helps to break down further the rock. Dust and sand are blown onto the rock by the wind. Some of these particles of dust and sand fall into the cracks. When the plants and other living organisms die, their organic matter collects among the mineral particles.
Layers, called horizons, begin to develop slowly. The topsoil, or "A" horizon, has the most organic material and gradually becomes deep enough to support the roots of larger plants.
The making of soil is a very slow process and can take hundreds if not thousands of years. Strong winds or sudden heavy rainfall, especially on hillsides or a farmer's recently plowed field, can cause erosion or the loss of the topsoil. The wind picks up and carries away the topsoil. Heavy rainfall might wash large amounts of topsoil into the nearby creeks and rivers. The loss of the topsoil can make the land useless for growing crops. The roots of trees and plants are important because they help to hold the soil in place. This slows down or stops the erosion of the topsoil. 

The Soil Horizons 
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 Soils are not made of a single layer of particles. The soil structure changes with depth. The soil nearer the surface contains the most humus (plant and animal materials). The further from the surface (deeper), the less humus and more rock particles there are. If a cut is made through the soil down to the underlying bedrock, it is possible to see layers, or "soil horizons" in the soil. There might be as many as five different soil horizons. The thickness of each horizon changes with different soil types. In some soils, a horizon may be very thin or absent.
The top layer is called the "O" horizon. This layer consists of fresh or decaying organic materials, such as leaves, dead plants and animal remains and droppings. Forest soils usually contain a thick "O" horizon as these forest areas produce large amounts of organic waste each year. Other areas, such as deserts, produce very little organic waste and therefore have very thin, or even no "O" layers.
The layer directly below the "O" horizon is called the topsoil or "A" horizon. This layer is usually a dark mixture of organic materials and rock particles. The dead organic materials are broken down slowly by soil animals and eaten by decomposers. It is in this layer that most animals live. Plant roots are plentiful in the "A" horizon although many roots grow much deeper into the soil in search of moisture.
The third layer is called the "B" horizon, or subsoil. This layer contains many of the nutrients which have been washed down by the rain from the "A" horizon. This layer also contains the remains of the humus.
The fourth layer, or "C" horizon, has no organic material. This layer consists of weathered stone from the parent material. This parent material is the rock from which the minerals in the soil are removed as well as the source of most of the rock particles found in the soil. This parent material makes up the "R" horizon. This level may be the bedrock or the parent material may have been deposited from another area by moving ice, by rivers and seas or by the wind. 

The Climate and Plants
 Climate can be defined as the general weather conditions over long periods of time. Climate, the amount of rainfall, wind, and the temperature are the largest influences on the growth of plants.
Some plants cannot live in certain areas because of the extremes in temperature. Plants, such as many coniferous (evergreen) trees, have adapted so they are not injured by frost. However deciduous (broad leaf) trees cannot withstand such cold because ice forms in their tissues. Ice that forms in the tissues draws the water from the cells and causes the trees to die from dehydration.
Deciduous trees can survive in moderately cold areas by losing their leaves and becoming dormant during the winter months. Herbaceous plants, such as weed and grasses, die down to the ground. The next spring new growth begins from dormant roots or from seeds.
Temperature affects the length of the plant's growing season. In cold climates, the short growing season means plant growth must be rapid to allow for the production of new seeds. In warm climates, the growing season might be continuous.
Rainfall also has a direct effect on where plants grow. In jungles, leaves and stems grow in large number, while the plants have fewer roots. In drier climates, there is less leaf growth and more root growth. This allows the plant to obtain ample moisture from the ground and lose less moisture by transpiration. Not only must there be sufficient rainfall, it must also fall when the plant needs it. Too much rainfall or long periods of drought can limit what species of plants can grow in an area. In desert areas, plants have to adapt to living through periods of drought. The plants conserve any moisture they can obtain and store this moisture in their leaves or enlarged stems.
Climate is largely controlled by the latitude. The farther away from the equator, the cooler the temperature and the shorter the growing season. 

Mountain Zones
 Mountains have zones of vegetation that are similar to the climate biomes. Temperatures near the equator are warmer than temperatures farther north. Moving north 640 kilometers results in about a one degree Celsius drop in the temperature. A person getting on an airplane at the equator and flying north to the North Pole would pass over a number of biomes. Some of these biomes might include tropical rain forests, tropical grasslands (savanna), warm temperate evergreen forests (semi-tropical forests), deciduous forests, boreal coniferous forests, tundra, and the polar ice cap.
A change in altitude of 150 meters also results in a temperature drop of about one degree Celsius. There are as many vegetation zones on a mountain 6 500 meters high as there are in a strip of land 10 500 kilometers long extending from the equator to the North Pole. Because of changes in climatic conditions, different organisms are found at the top of mountains than at the base of mountains. The same or similar species are found in the mountain zone where conditions match the climate biome.
A hiker climbing a mountain might pass through five zones on the way to the peak: grassland, southern coniferous forest, northern (boreal) coniferous forest, alpine (tundra) and permanent ice. It is impossible to give an altitude at which each vegetation zone begins because each mountain range is different. The farther away from the equator, the lower the altitude at which each zone is found. In the far north, some of the zones may be completely missing. For example, at sea level in Alaska the lowest vegetation zone is the northern coniferous forest. In the mountains of Mexico, this same zone may be at an altitude of as much as 5 500 meters. The zones on mountains are also different because of local conditions. Mountains that are in the rain shadow of another mountain are drier. The different slopes receive differing amounts of sunlight. Warm winds trapped in a canyon might moderate an otherwise colder area. Cold winds flowing down a narrow valley can make conditions unsuitable for species of trees that might normally be expected to grow at that altitude. 

Climate Biomes
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 Very large regions of the world have the same overall climatic conditions. Each of these regions has a community of plants that is unique to that climatic region. The term biome is used to identify these plant communities. The plants that can grow in a given region are determined by a large number of factors including the average yearly temperature, high and low temperatures, the amount and season of rainfall, length of the growing season, latitude, and the height above sea level (altitude).
Plant growth in a biome is determined by all of the above factors. However, any one of the factors may limit which plants can survive there. If, for example, an area receives only ten centimeters of rainfall a year, only certain plants can grow there. Temperature can also be a limiting factor. For instance, deciduous trees cannot withstand extremely cold temperatures and therefore are not found in the boreal forests that experience long periods of freezing temperatures each year.
Ecologists have identified at least eleven different biomes in the world. In most cases the biomes are named for the dominant plants found in the climatic region. These are tundra, northern coniferous forest (Taiga), temperate deciduous and rain forest, tropical grassland and savanna, temperate grassland, chaparral, desert, mountains, tropical rain forest, tropical deciduous forest, and tropical scrub forest. North America has seven of these biomes: tundra, Taiga, temperate deciduous forest, temperate grassland, chaparral, desert and mountains.
There is some disagreement over the exact number of biomes. Some ecologists want to split some biomes into two or more smaller biomes, while other ecologists feel the area is a single biome. For example, the temperate deciduous forest biome, which covers most of eastern Canada and the United States, is divided by some ecologists into three biomes. These are the Great Lakes forest ecotone, temperate deciduous forest and the warm temperature evergreen forest. Other ecologists add a fourth biome - southern coniferous forest. This disagreement regarding the number of biomes comes about because there is a zone between biomes in which one biome blends into another. 

North American Biomes
 Tundra. This is the land of cold polar regions. The two long month summers do not provide enough warmth for the growth of trees or lush plant growth. During the summer, only the top five centimeters of ground thaws, creating large areas of waterlogged soil.
 Northern Coniferous Forest (Taiga or Boreal Forest): The coniferous or evergreen forest consists of pines, firs and spruce trees. Cold long winters and short three month long warm summers are combined with rainfalls of 100 to as much as 350 centimeters per year.
 Temperate Deciduous Forest: The deciduous or broadleaf forest lies south of the Taiga and east of the prairies. The growing season is from four to ten months in length. The forest remains damp for most of the year with half of its 70 to 150 centimeters of rainfall coming during the spring and summer. The soil is rich in humus. In the northern half of the deciduous forest, temperatures range from below zero in the winter to 40 degrees Celsius in the summer. In the south the temperature usually remains above freezing.
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 Temperate Grasslands: The grasslands or prairies have an average rainfall between 25 and 75 centimeters. The summers are hot and the winters cold. The grasses, unlike trees, can tolerate the long periods without rain. The grasses have large root systems that seek out the moisture to depths of as much as two meters below the surface of the ground.
Desert: The deserts have high temperatures and average rainfall of less than 25 centimeters a year. The hot desert air sucks out what little moisture is to be found in the ground. Often there are long periods of drought followed by heavy rainfalls that rush away without sinking into the ground. The very hot days are followed by cool nights. Plants have adapted to the harsh climate by either going dormant (becoming inactive), or storing water in succulent leaves or stems.
 Chaparral: This climatic region of southern California is dry for most of the year except for some winter rains and a few summer thunderstorms. Therefore plants must be able to survive long periods of drought. The low scrubby plants have thick evergreen leaves with a tough waxy coat. 
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