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Biomes

The Earth’s biomes are the largest geographically based biotic  may ocour in widely separated regions of the world wherever the
communities that can be conveniently recognized. These are  climatic and soil conditions are similar. rial :
large areas where the vegetation type shares a particular suite of  recognized for all the maw climatic regions of the world. They
physical requirements. Biomes have characteristic features, but  are classified by their predominant vegetation type.

the boundaries between them are not distinct. The same biome

Earth's Climate and Biomes

Biomes are closely related to the maior air cells that circle the Earth and are reflected in the Northern and Scouthern Hemispheres,
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1. Maich the lettered biome images (above, right) with the appropriate biome name:

{a) Tundra: (&) Evergreen conifer forest: o
(b} Temperate deciduous forest: {fy Prairie grasslands:
(c) Deserts: (g} Savannah grasslands: . o
{c} Dry tropical forests: {hy Tropical rain forests: . ]

2. ldentify which abiotic factor(s} limit the extent of temperate deciduous forests:



The concept of the ecosystem was developed to describe the
way groups of organisms are predictably found together in their
physical environment. A community comprisas all the organisms

What is the Blosphere?

The biosphere is a narrow belt around
the Earth containing all the Earth’s living
organisms. It extends from the bottom of the
oceans 1o the upper atmosphere. Broad scale
life-zones or biomes within the biosphere are
characterized according to the predominant
vegetation. Within these biomes, ecosysterns
form natural units comprising the non-living,
physical environment (the atmosphere, water,
and soil} and the community.

Atmosphere

¢ Wind speed and direction
« Light intensity and quality
= Precipitation and humidity
= Air temperature

Soil
Nutrient avaiiability
Soil moisture and pH
Composition
Temperature

Water
Dissolved nutrients
i and salinity
olved oxygen
Temperature

within an ecosystem. The structure and function of a community
Is determined by the physical (abiotic) and biotic factors, which
determine species distribution and survival.

Community: Bictic Factors
¢ Producers ¢ Consumers
« Deiritivores = Decomposers

interact in the community as:
Competitors, parasites, pathogens,
symbionts, predators, herbivores

1. Distinguish clearly between a community and an ecosysterm:
2. Distinguish between biotic and abiotic factors:
3. Use one or more of the following terms to dascribe each of the features of a heach community listed below:

Terms: population, community, ecosystem, physical factor.

) All the beech ireses present:
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{d) The humidity:

(¢} All the organisms present;




Physical Factors and Gradients

Gradients in abiotic factors are found in almost every environment; they influence habitats and
microclimates, and determine patterns of species distribution. This activity, covering the next four pages,
examines the physical gradients and microclimates that might typically be found in four very different
environments. Note that dataloggers (pictured right), are being increasingly used to gather such data.

A Desert Environment
Desert environments experience extremes in temperature and humnidity,

but they are not uniform with respect to these factors. This diagram :}SSJ?@
iltlustrates hypothetical values for temperature and humidity for some of 5
the microclimates found in a desert environment at midday. |
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1. Distinguish between climate and microclimate:

2. Study the diagram above and describe the general conditions where high humidity is found: _

Identify the three microclimates that a land animal might exploit to avoid the exireme high temperatures of midday:

W

4. Describe the likely consequences for an animal that was unable to find a suitable microclimate to escape midday sun:

5. Describe the advantage of high humidity to the survival of most land animals:
6. Describe the iikely changes to the temperature and relative humidity that occur during the night: o




Pysical Factors in a rorest

We have seen how environmental gradients can occur with  temperature change gradually from the canopy to the forest floor.
altitude and with horizontal distance along a shore, but they can These changes give rise to a layered or stratified community in
also arise as a result of vertical distance from the ground. In a  which different species occupy different vertical positions in the
forest, the light quantity and quality, humidity, wind speed, and  forest according to their particular tolerances.

Canopy

Light: 70%
Wind: 15 kmh™!
Humid: 67%

Light: 50%
Wind: 12 km h™
Humid: 75%

A datalogger fitled with sultable
probes was used to gather data
on wind speed (Wind), humidity
(Humid), and light intensity (Light)
for each layer (left). Light intensity is
given as a percentage of full sunfight.

Light: 1% ]
Wind: 3kmnh™'
Humid: 90%

Light: 0%
Wind: 0 km h™'

.- Leaf litter
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{}fb
layers. This

: ructure which divides
is called stratification.

>4 { 3
pattern of v

(b} Wind sp

{c) Humnidity:

2. Explain why each of these factors changes as the distance from the canopy increases:

{a) Light intensity:

(b} Wind speed:

{c) Humidity:

3. What other feature of light, other than intensity, will also change with distance from the canopy and why?
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- When air temperatures fall,

i thermal stratification breaks
down, which aliows seasonal

¢ mixing of the lake’s walars.

1 With respect to the diagram above, describe the env

[

he oxygen level to drop 1o very 10 low levels

| Oxygen: 9. 7 *ng .

e Oygen: B

ronmental
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productive and this can influence values for abiotic fac*o rs such as
digsoived oxygen and light penetration, whichcan vary wid W bothwith
depth and proxir ‘(y? the shore. Typical values for water temperalure
(Temp), dissolved oxygen {Oxygen), and light Deneiraimn as a
percentage of the light striking the surface (Light) are indicated below.

Temnp: 24.6°C
Oxygen: 9.2 mgl™!
 Light: 100%

Temp: 22.1°C

Light: 257

C

Temp: 16
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Light: 1,

Temp: 1.
Oxygen:

mfmew = me se factors (e.q.
high rates of algal growth

Temp: 12.5°C
Oxygen: 0.2 mgl
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ght also diminishes towards

the bottom of the iake so that
photosynthetic organisrs are
found only in the upper layers.
This in turn affects where the
rest of the organisms in the
lake are likely to be found.

gradient {general trend

botto

3. Many of these shallow lakes can undergo great changes in thelr

event could reduce the salinity

by What

process would gradually increase i

5 the general effect of physical
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