Iceland lavas lab
In this lab you will look at thin sections of Iceland lavas and determine what phenocryst phases are common in basalt and obsidian flows.  You will then use this information, with phenocryst chemical compositions, to establish hypothetical crystal fractionation/addition control lines for a set of Iceland lava chemical analyses.  You will hopefully finish this lab exercise in lab.  Main questions to answer:
· What is the mineralogy of your samples?  Mineralogy, especially phenocrysts, indicates what phases can control liquid composition during crystal fractionation or crystal addition.
· Specifically what seems to control the compositional trends in the different magmas groups?

· Are the Askja felsic magmas the result of crystal fractionation of basalts?

· Can the same be said for the felsic magmas from Hekla?

Set 1:
I-3
Obsidian, Landmannalaugar caldara.

I-9
Olivine basalt, Stapafell.

I-12
Basalt, Reykjavík area.

ICE-29
Basalt, from Holocene crater chain northwest of Grindivík.
Set 2:
ICE-21
Obsidian from the largest Landmannalaugar caldera flow.

ICE-24A
Picritic basalt from Mithfell pillow lavas; includes pillow glassy margin.

Ice-25
Basalt from the topmost flow of the Thingvellir escarpment.

I-8
Diabase, location unknown.

Set 3:
ICE-22
Obsidian from the top of the flow at Landmannalaugar.

ICE-24B
Picritic basalt from Mithfell pillow lavas, pillow interior.

ICE-27
Basalt, late glacial shield lava from Langholl.


I-1
Phenocrystic basalt, Buthahraun, Snaefellsness.

Set 4:
ICE-23
Basaltic andesite from a flow on the Landmannalaugar caldera margin.

I-5
Ankaramite from a boulder near Foss, south coast.


ICE-28
Basalt from a flow of the 1300 AD spatter cone chain on Reykjanes.


ICE-24A
Picritic basalt from Mithfell pillow lavas.
Set 5:
ICE-20
Basalt from the Hekla 1970 lava flow.

I-5
Ankaramite from a boulder near Foss, south coast.

ICE-24A
Picritic basalt from Mithfell pillow lavas.

ICE-26
Basalt, upper lava exposed at Thingvellir.

Procedure:

1. For each thin section, identify the minerals present, concentrating on the phenocrysts.

2. Compile a table of minerals identified.  Identify which minerals occur as phenocrysts.  Do not make estimated modes!
3. Find the Iceland analytical data set from the course web page.  Choose SiO2 or Mg’ for the X-axis as a measure of magma evolution by crystal fractionation or crystal addition (our hypothetical processes).

4. Plot two graphs: one with the Y-axis having a very compatible element; another with the Y-axis having a very incompatible element.  Plot the three different data sets, Askja, Hekla, and Reykjanes, using different symbols.  Make the symbols similar to make later interpretation easier.  Also plot the phenocryst compositions, also available on the spreadsheet (ignore probable compositional changes during magma evolution; that is, treat phenocryst compositions as constant even though they will not be).
5. Explain the compositional variations in terms of probable crystal fractionation or addition control of magma compositions.  Use your observations of phenocryst minerals as being typical for their respective rock types.  If you don’t have an obsidian in your rock set (the silica-rich rocks in this lab), ask someone else who does what the phenocryst mineralogy is.
A. Treat the Reykjanes and Askja samples together (both are from rift axis regions).  Show the apparent crystal fractionation path and explain it in terms of mineral control lines.  Consider single mineral control as well as multiple mineral control.

B. Is the hypothetical crystal fractionation path continuous for the Askja/Reykjaness and Hekla data sets, or are there gaps in the data that suggest that some magma compositions were formed by other, non-continuum processes?
C. Compare your conclusions for Reykjanes/Askja and Hekla.  Hekla is a long-lived volcano that usually erupts silica-rich volcanics first, followed by increasingly mafic lavas.  The silica content of the first magma of an eruption increases with eruption repose time.
6. Read whatever literature is available in handouts or on the web (see web site for this lab).  http://www.union.edu/PUBLIC/GEODEPT/COURSES/petrology/
Writeup, maximum 1 page:

1. A table of minerals with phenocrysts distinguished.

2. Two graphs showing magma chemical analyses, phenocryst compositions, and magma composition control lines.  Comments on the graph should explain different fractionation-accumulation lines.
3. A page with comments on the phenocryst phases present in basaltic and silicic Iceland magmas, comments on the important compositional control lines, and comments on differences between the Reykjaness/Askja set and the Hekla data set.
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