Habitat Study
Notes Part 1
Steps involved in a Habitat Study
Ecosystem: organisms and their environment
Habitat: where an organism lives
The investigation of a habitat involves a number of steps:
1. Select the habitat.
2. Describe the habitat: give a general overview of its location, size and main physical features.
3. Carry out a qualitative survey: record the different species of plants (flora) and animals (fauna) present in the area to show the range of biodiversity.
4. Conduct a quantitative survey: estimate the number or percentage cover of each species by using sampling methods such as quadrats or transects. This helps determine the abundance and distribution of organisms.
5. Measure abiotic factors and observe biotic factors: record non-living conditions (such as light, temperature, soil pH) and note interactions between organisms (such as competition, predation or symbiosis).
6. Prepare a report: present your findings – using tables, charts or diagrams – and summarise the key results of your investigation.

Qualitative study: records the presence or absence of organisms in a habitat.
When collecting small animals, use suitable equipment to capture them safely for observation such as; 
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Key: a way of naming organisms by answering a series of questions with two possible answers.
Adaptation: a feature of an organism that helps it to survive and reproduce in its environment.
Adaptations may be structural, behavioural or physiological.
• Structural adaptations are body parts or physical characteristics that
help an organism survive, e.g. thick white fur on an Arctic fox.
• Behavioural adaptations are actions or patterns of behaviour that help
an organism survive, e.g. birds migrating to warmer climes in winter.
Quantitative study: records the numbers of organisms that are present in a habitat.
To gather reliable data, students use methods such as percentage frequency for distribution, and percentage cover or capture-recapture for abundance.
Abundance: the number of individuals of a species in a given area.
Distribution: the area within a habitat where a species is found.

Before collecting any measurements, the first step is to select the area to be surveyed and ensure that the sampling method gives a fair and representative picture of the habitat.

Random sampling: helps avoid bias by giving every part of the habitat an equal chance of being selected. This ensures that the results are representative and not influenced by where organisms appear to be most plentiful. Random sampling is commonly used when organisms are spread fairly evenly across an area such as a meadow or grassland.
• Systematic sampling: Systematic sampling (non-random) involves placing quadrats or recording points at regular intervals – such as every metre along a line transect. This method is useful when studying environmental gradients or clear changes across a habitat, e.g. from a path into a fi eld, or from the upper to lower shore on a rocky seashore.

(i) Quadrats: A quadrat is a square frame, usually 1 m², used to sample plants or slow-moving animals. Because it is not possible to count everything in a habitat, quadrats provide a manageable area from which reliable estimates can be made.
• The quadrat is placed on the ground at a random location,
and all species completely inside the frame are recorded.
• It is then moved to a new random location, and the process
is repeated.
• The more quadrats used, the more reliable and representative
the results will be.
Random placement is important to avoid bias. Throwing a quadrat is not truly random because it is limited by your reach. A more accurate method is to:
1. Map out the study area as a grid.
2. Use a random number generator (or pick numbers from a hat)
to choose coordinates.
3. Place the quadrat at those coordinates
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(ii) Line and belt transect are examples of systematic (non-random) sampling.
• A line of string or rope is placed along a varied stretch of habitat (e.g. from sea to shore, or from a shaded area to a sunny area).
• The line may be marked or tied at regular intervals to form sampling points (stations). The spacing depends on the length of the transect.
• Line transect: The presence or absence of species touching or directly under the line is recorded at each point.
• Belt transect: A quadrat is placed at each station and all species within the quadrat are recorded.
• Because samples are taken at fixed intervals, this method is systematic rather than random.
Transects allow scientists to see how the distribution of a species changes as the habitat changes and is a useful way of investigating how biotic and abiotic factors aff ect a species. For example: light intensity, soil temperature, water, pH of soil. You can increase the reliability of transects by repeating them in similar areas.
[image: ]
(iii) Capture–recapture: Capture–recapture is used to estimate the population size of mobile animals such as snails or beetles.
• Mammal traps or pitfall traps are placed at random in the habitat being investigated.
• Animals are safely captured, marked and released.
• After some time, a second sample is taken, and the number of marked individuals recaptured is recorded.
Using the capture–recapture formula, students can estimate the total population without needing to collect every animal in the habitat.
Capture and recapture: For mobile animals that cannot be counted in quadrats, abundance is estimated using the capture–recapture formula. Once two samples have been taken – an initial marked sample and a second sample – the population size can be calculated using:
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(iv) Percentage cover
Some organisms, such as grasses or mosses, are too numerous to count individually. In these cases, ecologists estimate percentage cover using a 1 m² quadrat divided into a grid of 100 small squares. The number of squares containing the plant gives an estimate of how much of the ground it covers.

(v) Percentage frequency: tells us how often a species occurs across a series of quadrats. It is based on presence or absence only – the number of individuals does not matter. If a plant species has a frequency of 20%, you would expect it to appear in one out of every fi ve quadrats on average. Before collecting data, you must decide what counts as ‘present’ (e.g. any leaf touching the quadrat, any visible stem, etc.).
Habitat Study
Notes Part 2
Abiotic Factors

Abiotic factors: non living factors 

	Abiotic factor in the air
	Examples
	Effect on plants
	Effect on animals

	Temperature
	Seasonal and daily variation
	Higher temperatures can speed up germination and growth; low temperatures can slow metabolism or cause dormancy
	Influences body temperature regulation, migration, hibernation, and breeding cycles

	Rainfall
	Annual rainfall patterns
	Provides essential water for photosynthesis and nutrient transport
	Affects water availability for drinking, breeding, and feeding

	Light intensity
	Sunny vs shaded areas
	More light = more photosynthesis; plants in shaded areas may grow slower
	Determines foraging times and habitat choice for some animals



Edaphic factors: factors relating to soil 

	Abiotic factors
	Apparatus used to measure this factor

	Temperature
	Thermometer

	Rainfall
	Rain gauge

	Humidity
	Hygrometer

	Light intensity
	Lux meter

	Windspeed
	Anemometer

	Space
	Trundle wheel or tape measure

	Aspect
	Compass or ordnance survey map

	Slope
	Clinometer

	Dissolved oxygen levels
	Oxygen sensor

	Soil pH
	Digital pH metre



Habitat Study
Notes Part 3
Biotic Factors
Biotic factors: living factors 
Biotic factors include predation, competition, and symbiosis. 
1. Predation 
Predation: the act of hunting, killing and eating an organism.
Predator: the organism that hunts, kills and eats another organism.
Prey: the organism that is hunted, killed and eaten by another organism.
Adaptations of Predators and Prey
	Example
	Adaptations of predators/prey

	Sparrow hawk
	• Very sharp eyesight helps it spot small birds while flying.
• Strong, sharp talons allow it to catch and kill prey in mid-air.
• Powerful wings give it quick bursts of speed to surprise prey.

	Spider
	• Spins a sticky web to trap insects such as flies.
• Venomous fangs help it quickly stop and kill its prey.
• Sensitive hairs on its legs feel vibrations in the web, showing when an insect is trapped.

	Cactus
	• Sharp spines stop animals from eating it.
• A thick, waxy stem holds water and reduces water loss, helping it survive in hot places where animals may feed on it.

	Peacock butterfly
	• Has bright 'eye spots' on its wings that scare predators.
• When threatened, it snaps its wings open suddenly to startle animals that might attack it.



Predator prey relationships
Predator and prey numbers are closely linked.
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• When there is more prey, predators have plenty of food and their numbers increase.
• As predator numbers grow, they eat more prey, so prey numbers fall.
• When prey become scarce, predators may starve or move away, so predator numbers decrease.
• After this, prey numbers can rise again. This creates a repeating cycle, with a time delay between changes in prey numbers and predator responses, as reproduction takes place.

Factors Affecting Predator and Prey Populations
	Factor
	Explanation

	Availability of food
	When there is plenty of prey, predators have enough food and their numbers can grow. When prey is scarce, predator numbers fall.

	Concealment
	Prey that can hide well (using camouflage, burrows, etc.) are less likely to be caught and can survive longer.

	Movement of predators
	Predators may move to new areas if there is more prey available somewhere else.



2. Competition 
Competition: the struggle between two or more organisms for a resource that is in short supply.
Contest competition: the struggle between two or more organisms for a resource that is in short supply where one organism wins all of the resource.
Scramble competition: the struggle between two or more organisms for a resource that is in short supply where all organisms get some of the resource.
Organisms compete for food, water, light, minerals, space, shelter or mates.

3. Symbiosis [higher level only]

Symbiosis: a relationship between two different species where at least one organism benefits.
Types of symbiosis include mutualism, commensalism and parasitism
Mutualism: a relationship between two different species where both species benefit.
Commensalism: a relationship between two different species where one benefits, and
the other is not harmed or helped.
Parasitism: a relationship between two different species living in close association where one benefits and the other is harmed.

There are two types of parasites 
• Endoparasites such as liver fluke in sheep, and tape worm in human intestines, live inside the host body causing harm.
• Ectoparasites such as lice on human scalp, and ticks on deer, live outside of or on the surface of the host.
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