Laboratory Measurements of soil properties

Background:
Laboratory analysis of field samples is used in a range of Geography and Environmental Science sub-fields.  Laboratories are more comfortable and allow use of a wider range of equipment than field analyses, for a start!  [add a reminder here of the field session in which students collected soil samples, or brief information about where the soils provided come from.  Example: During your visit to the Wolds during the first week of trimester, you collected soil samples in both coniferous and deciduous woodlands].  In this practical you will use some basic techniques to measure some of the properties of these soil samples.
This practical is an opportunity for you to practice planning out your time, working as a team, recording information accurately, and working safely in a laboratory.  We’ll then use this data in future data analysis classes since you should all have a clear mental picture of where the measurements came from, which always makes it easier to understand data analysis.
Class tasks:
An outline of the tasks is provided on the reverse of this sheet, and detailed instructions on the methods for each of the laboratory techniques are available to download from the canvas site.  There is also one paper copy for use during class on your table (in an effort to reduce our environmental impact, we are not printing copies for everyone – please leave the methods sheets for the next group).
You are provided with four samples of oven-dried soil, clearly labelled with a sample number.  Make sure you don’t lose track of which sample is which – label everything, work systematically, and keep good notes.  During this class, you will measure soil texture, organic content, pH and electrical conductivity.  You are also given a recording sheet to write down your results – please submit one sheet per group before you leave the lab.
Assessment:
[bookmark: _GoBack]You will produce a laboratory report from this practical.  This will be due 1 week after your practical class.
As this is your first laboratory work report, we will provide you with a structure to use.
You can read more about soils here:
Holden, J. An Introduction to Physical Geography and the Environment. 
(available as an e-book). Chapter 10 contains the most relevant material.  Read 10.1 Introduction and 10.9 Summary; you can find out more in 10.2 The Components of Soil (10.2.1 and 10.2.2) and 10.6 Chemical Properties of the Soil [DON’T BE PUT OFF BY THE CHEMICAL SYMBOLS].

What you need to do:
During this two hour practical, you need to work as a group to complete the following tasks for each of your four samples:
· Prepare your soil samples
· Take some of each sample 
HINT: you don’t need to process the whole sample you have been given – you need around 25g of fine material for the rest of the analyses.  You can always grind and sieve more if needed – just record the weights each time you process some soil, and add them together before entering them in the box on the summary sheet.
· Use a pestle and mortar to break apart any dried lumps of material
· Sieve the sample through a 2mm mesh sieve.
· Weigh both the material that stays on the sieve (the >2mm fraction) and the material that passes through the sieve (the <2mm fraction), and record the weights. 
· Discard the >2mm fraction (coarse fraction)
· Save the <2mm fraction (fine fraction) for the rest of the analyses.  
· Loss-on-ignition analysis (SEE SEPARATE SHEET FOR DETAILS)
· Weigh an empty porcelain crucible and record the symbol/number painted on it
· Add 2-3g of fine soil, and reweigh.  Ensure both weights are accurately recorded.
· Pass samples to Mark Anderson who will put your samples into the furnace for you
· Measure the soil pH (SEE SEPARATE SHEET FOR DETAILS)
· Label a 50ml beaker (the smallest one you have provided)
· Add 10.0g of fine soil
· Carry out pH analysis (see handout)
· Record the pH measurement
· Measure the electrical conductivity of the soil (SEE SEPARATE SHEET FOR DETAILS)
· Label a 100ml beaker (the second smallest ones you have provided)
· Add 10.0g of fine soil 
· Carry out EC analysis (see handout)
· Record the EC measurement

HINT: The pH and EC probes are protected by lids!
Each pH or EC measurement takes around 15-20 minutes to complete, and the whole practical is only 2 hours long, so you are going to need to PLAN YOUR TIME.
I suggest that a couple of group members start breaking up the dry soil in the pestle and mortar whilst the others read over the methods and take the lead on drawing up a plan.  There are 10 minute waits in both the pH and EC methods, so you can work on several samples at once as long as you start them off at different times.  Your plan needs to also include ensuring that you record data as you go, and put the final values onto the group recording sheet that you will hand in at the end.  You could use the blank space on the group recording sheet, the back of the sheet, or your own notebook to record values as you go.

