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CONTEXT
This pro-forma leads you through a standard report structure, which has four main sections - introduction, methods, results and discussion (IMRaD).  You’ll use this format in a variety of other modules in your time at university, and will also see it in many journal articles, especially those on physical geography and environmental science topics.  Rather than write a document, you will enter your answers to each of the structured prompts into a canvas quiz, which makes it easier for me to mark and a bit less work for you.  You can type answers directly into the "quiz" boxes or work in a word document and then copy and paste your answers into the boxes.  Suggestions of length of answer give an indication of the amount of detail expected.
· Notes in blue italics are providing you with information about the IMRaD structure.
· Writing in black italics is part of the report which has been pre-written for you
· Boxed black plain text tells you what you need to add.
INTRODUCTION
An introduction section will include a short review of what we already know about the topic being investigated (with cited references as appropriate), then will state the aim of the study and any hypotheses to be explored (these should logically relate to what is already known about the topic/site).
Soil properties affect the ability of a soil to provide important ecosystem services such as storing carbon or absorbing rainwater in order to contribute to catchment flood risk management.  The characteristics of a specific soil are affected by many different parameters, which are usually grouped into five categories - climate, biota, relief, parent material and time.  This study focuses on exploring the differences in soil samples collected from two woodlands dominated by coniferous and deciduous trees respectively.  Coniferous tree species are typically evergreen and have compressed, well armoured leaves, whilst deciduous trees typically have larger, softer leaves which are shed annually.  Climate and parent material are effectively the same for both habitats.  Differences between soils in the two habitats will therefore arise as a result of the plants growing there, interactions with humans, the effects of topography on microclimate and the length of time that woodland has been present at the site or time since the woodland experienced a disturbance event such as a fire or windthrow of multiple trees.  
The aim of this report is to investigate the effect of differences in vegetation cover on four soil properties, texture (proportion of coarse and fine particles), organic content, pH and Electrical Conductivity.
What are your INITIAL HYPOTHESES?  Based on your observations in the field and understanding of soil properties, write two short sentences stating how you think the two soil samples will differ [2 marks]




METHODS
The methods section will summarise the methods used, including how the samples were collected, how laboratory measurements were made, and how any data analysis or calculations were carried out.  A good report will always be aware of limitations and weaknesses in the work presented.
Soil samples were collected from two woodlands with contrasting canopy cover.  Laboratory methods followed the standard protocols provided in class.  
A good report will justify your choice of methods.  Pick the most suitable answer from the options provided to complete each of these sentences [3 marks]
Loss-on-ignition was carried out to estimate soil organic content/soil fertility/soil reaction/soil nutrient content/amount of clay in the soil.
Soil pH was measured to estimate soil organic content/soil fertility/soil reaction/soil nutrient content/amount of clay in the soil.
Electrical Conductivity was measured to estimate soil organic content/soil fertility/soil reaction/soil nutrient content/amount of clay in the soil.

Suggest two likely sources of uncertainty in your analyses (reasons why your measurements may not be exact or accurate as a result of the methods chosen or how you did the work).  



Soil texture was expressed as percentage of particles passing through a 2mm sieve, and organic content as the percentage of soil matter lost after ignition at 850 ⁰C for half an hour following this formula: 
Organic content = 100 * (weight of sample before ignition)- (weight of sample after ignition)  %
  (weight of sample before ignition)

For example, if an empty crucible weighs 10.1g, the same crucible with added soil weighs 12.6g, and after ignition weighs 10.6g, then:
The weight of the sample before ignition is: ⃝ g
The weight of the sample after ignition is: ⃝ g
And the organic content of the sample is  ⃝ %
[note: you will just need to add the numbers here)



RESULTS
The results section then presents the data collected and values calculated.  These are usually presented in summary form, as figures or tables.  The results section will then briefly describe the findings, identifying the main features of the data presented in the table or figure.
For this task, you will just be looking at the data collected by your group.  You have results from two samples from a deciduous woodland and two samples from a coniferous woodland.  In answering these questions, you should write a full sentence and specifically state the numbers you have (or the average of the two measurements for a woodland type) to get full marks – so ‘soil from the coniferous forest is coarser than soil from the deciduous forest’ would get half a mark since it answers the question, but ‘coniferous forest soil has 10% more coarse material than deciduous forest soil (C(av)=37%, D(av)=27%)’ would get full marks because it also supports the answer with numbers.
Briefly describe the difference, if any, between coniferous and deciduous forest in terms of soil texture (% coarse material) [1 mark]



Are coniferous and deciduous forest soils mostly made up of organic matter or inorganic matter, and does the amount differ between woodland types? [1 mark]



Are coniferous and deciduous forest soils acidic, neutral or alkaline, and does their pH differe from each other? [1 mark]



Briefly describe the difference, if any, between coniferous and deciduous forest in terms of soil electrical conductivity [1 mark]



Make a graph comparing the electrical conductivity of the soils collected from the two woodlands, remembering to label the axes clearly and include a suitable caption.  Upload the graph here [2 marks]:



DISCUSSION
The final major section of a laboratory report is the discussion.  This considers what the results mean in the context of the original objectives and what is already known about the subject - you can think of it as a response to the introduction.  The methods and results are about YOUR data only, but the introduction and discussion set them into a wider context.
Do the results support your initial hypotheses about the difference between the soils under the two tree types? In your answer, include details from your results, and identify both where the answer is what you expected and where it isn't. [3-5 sentences, 2 marks]




The initial statement in the introduction explained that soil properties were of interest partly because of their effect on carbon storage.  Assuming the average depth of the top soil that you sampled is the same in both woodlands, write 1-2 sentences about how they each contribute to carbon storage within the catchment [2 marks].



The initial statement in the introduction explained that soil properties were of interest partly because of their ability to hold water.  Noting that water drains more quickly through gravel than through clay, and assuming that average depth of the top soil that you sampled is the same in both woodlands, write 1-2 sentences about how they each contribute to water storage within the catchment [2 marks].




You also measured two properties which affect the ability of plants to grow in the soil.  Which of the the two soils would be most suitable for growing a crop which required moderate nutrient levels (as defined in the Electrical Conductivity handout) and a pH around 6?  Explain why. [2 marks].






The discussion usually ends with a short focused conclusion which summarises your findings and their relevance. 
Complete a brief conclusion to your report [3 marks] – you will be marked according to YOUR findings as reported in the rest of the report!
First write one sentence summarising the differences and similarities between the soils (e.g. ‘Coniferous woodland soils are coarser and more acidic than deciduous forest soils but have similar organic content and electrical conductivity.’)
Second, write one sentence summarising the implications of those differences (e.g. ‘both woodland soils store similar amounts of carbon per gram of soil, but deciduous forest soils have better water storage properties and are more suitable for growing common crops’)




