L6 FIELDWORK

You are going to study the profile across a bank of the stream at Oak Beck using a line transect to establish the typical plant species.  Then use a point quadrat to measure frequency of plants.

You will also investigate the effect of shallow and deep water on the diversity of species found in the stream.

In addition you will record a number of abiotic factors so that you can work out any relationships between the organisms found and the abiotic factors.

Land profile

Set up a line on the bank for 10 metres, using the knotted string laid out along the ground.  Start at the water’s edge and go up the bank.

Use two ranging poles and the levelling device and work out the rise or fall in the height of the land at metre intervals starting at the highest point on the bank.  Record the rise or fall within each metre.  Call the station furthest from the stream 1.

A line transect 

This is done to get an idea of the typical species present along the line.  It simply consists of records of plants touching, or covering the line at regular intervals.

It is useful where there are differences in vegetation associated with the abiotic factors along the line e.g. a pathway, a shore or the bank of a stream.

Along your profile identify any plant species that are touching or covering the line in each station.  Add any extra species that you find on the reverse of the sheet.  If there are any species that you cannot identify, collect a sample for identification back at the lab, and give it a letter so that you can still record its frequency.

This information may be misleading and completely ignore some of the species so we are going to estimate the frequency of plants along a metre belt along the line.  You are going to use a point quadrat to estimate the percentage cover of each species.

The point quadrat is placed at right angles to the transect line, once per metre, and a needle lowered through each hole.  As each point is lowered to the ground the number of times each species of plant is touched (the number of hits) is recorded.  Our point quadrats have 14 points.  We can then use the following formula to calculate the frequency of each species in each metre.

Percentage cover = (number of hits / 14) x 100

Abiotic factors

Take a soil sample from every quadrat, put into a plastic bag, tie, and label carefully.  pH, water and humus content of the soil samples will be measured in the lab.

Take a light meter reading in each station

Back at the lab:

· Find the soil sample pH using the soil test kit

· Weigh the soil sample

a) Weigh an evaporating basin

b) Put the soil sample into the basin and weigh soil + basin

c) Work out the weight of the soil

d) Dry by heating in an oven to constant mass

e) Calculate the % water in each sample

f) Strongly heat the samples over a bunsen to burn off the humus.  Cool then reweigh the sample and calculate the % humus.

· Plot a graph to show the profile and then make kite diagrams to show the frequency of the plants that you found. 

· Add the abiotic factors to your graph

Investigation of differences in species diversity in deep water and shallow water

You will use two techniques to gather organisms in a controlled way.

1. Take four kick samples of 30 seconds each, in shallow and the same in deep water.  Sort out the organisms collected, identify and record numbers of each species present.

2. Use the metal quadrat to sample the four areas in the shallow and four in the deep.  Place the net downstream of the quadrat and pick up each stone in the quadrat.  The net will trap organisms as they are dislodged.  Also count the number of organisms clinging to each stone and wash off organisms into the enamel dish for counting.

On the recording sheet record the number of each species found at each test site, combining the results for the two methods.

In each area sampled i.e. four in the shallow and four in the deep, measure the following:-

· Depth of water using a dead end ruler

· Stream speed – by timing how long it takes for a straw to travel one metre downstream, repeated three times and averaged.

· Temperature of the water

· pH of the water

· The nature of the stream bed

· Plant cover, free floating algae, algae on rocks, pond weed

Back at the lab

Produce a graph to show the number of each species found in the shallow and deep.  

Discuss the ways in which the organisms are adapted to shallow or deep water and relate their frequency to the abiotic factors.

Look at www.spolem.co.uk, A level ecology, stream studies as a source of information

Use the sheet to work out how polluted the stream is from the numbers of different species found

