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Teacher resource 9 – Pressure – Temperature Diagrams
Introduction
Using a basic P–T diagram students annotate it with rock types and metamorphism types to familiarise themselves with the P–T domain and plotting isograds. It is important to maintain a link between hands on activities with rocks, metamorphism and the P–T diagram. Metamorphic rocks can be less accessible than igneous or sedimentary; if students can make the connection between the rocks they can hold, and the information that the rocks contain about their journey, metamorphism becomes much more engaging. Treating the rocks like data loggers containing a record of P–T conditions that the students can recover can be an inspiring analogy.

You will need to use the P–T diagram on the sheet and your teaching set of metamorphic rocks to unravel this journey into the Earth. The James Madison University metamorphic rocks website has good summaries of metamorphic grade although at AS there is no requirement for students to know about specific index minerals. The section on Barrovian Metamorphism: facies, index minerals, zones and the measure of metamorphic grade is particularly useful. Note that the specifics of the Barrovian or Buchan series are not required at AS. What is important is that students understand that they can use their new practical geology skills to extract P–T data from metamorphic rocks 
Activity

The P–T diagram has already been introduced to students as it related to the rock cycle, this lesson element explores how it can be used to interrogate metamorphic rocks. Following this introduction students will need to be provided with a copy of an unlabelled P–T diagram or it could be displayed using a data projector.
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You will also need samples of shale/mudstone/flagstone, slate, phyllite, schist, gneiss (and granite/migmatite).

Suggested learning activities:

Using the speed dating with sedimentary rocks sheet get the students to make preliminary descriptions of the five/six rocks. A less structured approach could be used but it is important for all the students to handle and make observations about each rock.
Explain to the students that this set of rocks represents a sequence of rocks of the same composition that have been buried and then exhumed. Using the projected P–T diagram discuss:

· where the five/six rocks have been – try to add each rock name plotting them so that they sit along the 15–20 °C km−1 geotherm:
· shale/mudstone/flagstone – diagenesis
· slate – low grade

· phyllite – low/medium grade

· schist – medium grade

· gneiss – high grade

· migmatite/granite – just beyond wet solidus

· what changes have the students observed in the rocks? Stress that slow gradual isochemical solid state processes produce these changes
· label the low, medium and high grade zones and diagenesis. Ask the students what other changes they have observed in the rocks – such as mineral changes
· why do these rocks show so much more change than metaquartzites or marbles? – much more varied composition, refer back to 1.1.1 and silicate minerals especially clays
· show the slide from George Barrows (1893) field mapping in the eastern Grampians near Aberdeen and discuss how he used index minerals – at AS principle is more important than specific names. This is an application of uniformitarianism.
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On an Intrusion of Muscovite-biotite Gneiss in the South-eastern Highlands of Scotland, and its accompanying Metamorphism, George Barrow. Quarterly Journal of the Geological Society,  49,  330-358,  1 January 1893,  https://doi.org/10.1144/GSL.JGS.1893.049.01-04.52 
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