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Species and populations

The big picture

The species is the basic unit of biological classification. Species with the same common

ancestor and similar physical characteristics are in the same genus. The common

characteristics of the genus unite in the family grouping. Up to this point characteristics are

very specific (though becoming less so). The broader classifications have more widely

recognised characteristics. Carnivora - the carnivores or meat eaters, Mammalia are

mammals that have fur that suckle their young etc, Chordata all have a spinal chord and

Animalia - animals as opposed to plants.

All species have a two part binomial name. The first part is the genus and the second part

the name specific to the specie

Species live together in populations and they each have a habitat and a niche. The habitat is

where they live; the niche is what they do for a living

Each habitat has limiting factors (things that controls the population size) and a carrying

capacity (a maximum number of species that it can support at a given time). Populations of

organisms change over time; in times of plenty they will grow and exceed the carrying

capacity of the area. However, ecosystems exist in equilibrium and that situation can not be
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remove the toxins from their system, whilst others build up a tolerance to the toxin. The

Amazonian Macaw simply eats clay from the river banks to neutralise the toxins in their diet.

Herbivore plant population curves.

Parasitism

Definition

Parasitism is when an organism (the parasite) takes nutrients from another organism (the host).
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Advantages

● Non-destructive method of data collection.
● Good for comparing changes in an ecosystem over time.

Disadvantages

● All organisms are included regardless of their size.
● Numbers can be so big that it is hard to represent them accurately.
● Does not allow for juveniles or immature forms of the species (they may look very

different).

Pyramid of biomass

One way to overcome some of the problems of the pyramid of numbers is by a pyramid of

biomass - a graphical representation of the amount of biomass at each trophic level. Biomass is

the total amount of living matter in a given area so it represents the standing stock of energy

storage at each trophic level. Biomass is measured in mass per unit of area or g m–2 (grams per

meter squared). If the study is looking at energy storage then the units are Joules per unit area (J

m-2).
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major ones are ammonium (NH4+), nitrate (NO3-) and nitrogen gas (N2). Transformations occur

through biological (performed by microbes) or physical processes.

The majority of the nitrogen in terrestrial ecosystems comes from the atmosphere through

biological fixation where bacteria transform nitrogen into ammonium (toxic to plants in large

quantities) or through physical fixation in the lightning process.

Lightning has enough energy to transform atmospheric nitrogen into nitrogen oxides, which

then combine with moisture in the air to form nitrates that can enter the soil in rainwater.

Lightning strikes in the soil will have the same impact on any N2 present in soil pore spaces.

This processes moves around about 30 million tonnes of nitrogen into the soil every year.

Lightning fixation only accounts for a small proportion of the transformations from N2 gas to

useable compounds. Specialised microorganisms such as bacteria and cyanobacteria do most of

the work. This biological nitrogen fixation transforms atmospheric nitrogen into ammonium.

Plants can use ammonium but in large quantities it becomes toxic so another transformation is

needed. That transformation processes is nitrification in which other bacteria transform

ammonium into nitrates. The nitrates are absorbed by the plant, and then assimilated into the

biomass to form amino acids, nucleic acids and chlorophyll.

Many of these microorganisms have mutualistic relationships with plants. Legumes (beans and

peas) are particularly well known examples of this type of mutualism. The nitrogen-fixing
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Climate change is impacting the distribution of biomes and it is estimated that between one tenth

and a half of the earth will be effected by biome shifts.

Changes in precipitation, temperature and humidity are making some areas less favourable for

the vegetation of some biomes. The result is a move to higher latitudes (poleward) and higher

altitudes (up mountains). E.g. in the African Sahel, woodlands are being replaced by grasslands

and in the Arctic, scrublands are moving in to tundra areas.

As ice and permafrost melts in high altitudes and latitudes new areas of land are exposed. The

new areas may support new tundra and alpine biomes or accommodate currents ones as they shift

out of their existing locations.

Melting ice caps causes rising sea levels. This will impact both aquatic and terrestrial biomes. As

shallow coastal environments get deeper the shallow water coastal biomes such as coral reefs

will be destroyed or shift. Mangrove swamps will be flooded but can move in to the new shallow

water (that used to be land).

Increase in water temperatures may destroy corals reefs by bleaching. Increased acidification of

the oceans will damage plankton and have major impacts on all aquatic biomes. Changes in the

great ocean conveyor belt and the associated ocean currents are likely to bring benefit to some

biomes but destroy others.

Case study: Forest
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Desert biome nutrient cycle.

Plants and animals

Although productivity in the Sahara is low the diversity is reasonably high. There are 2,800

vascular plants of which about 25% are endemic. Acacia trees and palms are the dominant trees

but only where water is sufficient (oases), there are also succulents (cacti), spiny shrubs and

grasses.

Surprisingly, animals are very varied in the Sahara.
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Figure 3 (B) the loss of any of the organisms would be a problem because they all have one food

source.

Comparison of complex food webs and simple food chains.

Stability tends to give an ecosystem a higher level of resilience. Resilience is how well an

ecosystem resists damage caused by a disturbance then how well it recovers.

Disturbances may be natural such as floods, insect explosions etc. or anthropogenic

(human induced) events like deforestation or fracking. Resilience does not mean that the

ecosystem will return to exactly the same state as it was before but that it has the same

function, structures and feedbacks. Therefore there can be more than one stable state.

he critical aspects of resilience include latitude, resistance and precariousness.
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Measuring energy in trophic levels

The energy in a trophic level is taken as the productivity. Once again it is easier and more

ethical to take the productivity of plants than it is animals due to the dry weight problem. As we

saw in section 2.3.2, net primary productivity (NPP) is calculated using the following formula.

Where GPP is gross primary productivity and R is respiration.

NPP = GPP – R

The method used to measure these components is partially direct and partially indirect. GPP is all

the biomass that is produced before respiration and it is not possible to measure that. What we

actually see in the plant is NPP – what is left after repair and respiration.

Method:

In Figure 3 there are three identical quadrats.

● All the same vegetation.

● All the same size.

● Quadrat B is covered in black plastic sheeting – that means that plants will not be able to

photosynthesize, only respire.

● Harvest all the vegetation in quadrat A.

● Remove soil, insects and other non-plant material.

● Wash the vegetation.
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○ Soil – pH, texture, moisture content, organic content

2. Biotic factors:

○   Species diversity

○ Percentage cover of species

○ Percentage frequency of species

Method for measuring air temperature, humidity, light intensity and wind speed

Air temperature, light intensity and humidity are all measured using a probe or data logger and

they will be very similar for a whole quadrat so measurements can be taken at the center – where

the red spot is on Figure 2. At a fixed height (1 meter above the ground) take five readings for

each factor and record the results on your raw data table.

Method for soil samples

Soil may show some variation over the quadrat hence soil samples to measure pH, texture, and

temperature should be taken at different points in the quadrat. The sampling strategy could be

random or systematic. The possible points for systematic sampling are shown as 1 – 5 on Figure

2.
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