

A Short Introduction into PTEXL

· Extract the PTEXL zip-folder.
· Open both your microprobe mineral chemistry data and PTEXL_version.XLTX in Excel. 
· In PTEXL open the first worksheet (“Oxide %”). Use “View”, “Arrange All”, and “Vertical” (in Excel 2016, use similar commands in other versions) to display both your probe data and the example data in PTEXL simultaneously.
· Using “Nowhere land” in the first column of PTEXL as an example to reformat your own data. As a first step, this usually involves “copy”, ”paste special” (under “Paste” on the Home Tab), “transpose” to achieve data columns. There are a number of oxides in PTEXL that usually are not analyzed, for these you need to add empty lines to your data sheet. Also add a pre-set pressure for thermometers and a pre-set temperature for barometers in the header of the analyses. The rest of the header information is not used for calculations but for your reference only.
· Now paste your data into sheet Oxide % of PTEXL.XLTX (not over the example “Nowhere land” but to the right of it), then store PTEXL.XLTX under a new name with the extension xlsx (Excel Workbook), e.g. mydata.xlsx.
· Close your mineral data file.
· In PTEXL, sort associated mineral analyses (olivine, opx, cpx, grt, spinel from the same xenolith) into single columns (if you have not done so before).
· In EXCEL 2016, open the “File Tab” (top left), choose “Options” (bottom), select “Formulas” and tick “Enable iterative calculation”. 
· Mark the column (B) with the “Nowhere land” analyses, click on the yellow brush symbol (“Format Painter”; in Home Tab), then mark your own analyses (i.e., you are transferring the format of the example to your own data).
· If you have no sums for your own analyses, copy the formula from the “Nowhere land” column (e.g., field B39) to your own data (CTRL C and CTRL V)
· Save file
· Change to PTEXL worksheet “PT results”
· Copy column B (“Nowhere land”) with CTRL C, then mark as many columns as you have data columns on sheet 1 (Oxide %), and paste the formulas with CTRL V.
· Pasting the formulas automatically starts the calculations (if that does not happen, go to menu "Formulas", click "Calculation Options" and choose "Automatic") after a few seconds the results for your own data should be displayed from column C onwards.

If you want to make your own combinations of thermometers and barometers (for iterative calculations), simply copy the lines with the thermometer and the barometer of choice at the end of the list. Check in one of the existing combinations what changes are necessary to calculate via iteration. In short, you need to change the formulas so that the pre-set PT values from the headers of your analyses are no longer used; i.e., for thermometers you need to replace B$7 as the pressure in the formula with the number of the cell where your barometer is located, and for the pressures you need to change the temperature from B$6 to the location of the cell where your preferred thermometer is located. The “If P > 0” or “If T > 0” test should be deleted for iterative calculations, that deletion includes the statement “,0” at the end of the formulas.
Look at the formulas of an existing combination and compare them with the formulas where the thermometer and the barometer are calculated individually with pre-set P or T and you will see what I mean.
Please note: If you combine a barometer and a thermometer which are both using the same exchange reaction (e.g., Ca exchange between cpx-ol as a barometer and thermometer), you will get a result in most cases, but it is absolutely meaningless.

In the end, it is up to you to judge if a combination of a thermometer and a barometer is useful or not. As a first suggestion, I have used a simple colour coding scheme to indicate which thermometers and barometers are preferred. Other solutions may still be useful, e.g. to assess equilibrium between the entire mineral assemblage present in a single xenolith or for cpx-free parageneses (where geothermobarometry becomes more difficult). Dark grey indicates calibrations that are outdated or inaccurate. Light grey indicates calibrations that have to be used with some caution (e.g., because of unaccounted effects of Fe3+). Preferred solutions / combinations have no fill colour. Check Nimis & Grütter (2010) for a more detailed discussion of this topic.

Please note, just because there is a result in the cell for a thermobarometer does not mean the number is meaningful. Two examples: The Ca-in-opx thermometer (Brey & Köhler 1990) is a single crystal thermometer and as such will always produce a temperature as long as there is an opx analysis, but this temperature is only meaningful if cpx was part of the original paragenesis (i.e. the application of this thermometer to harzburgites, as done in a number of published papers, is non-sense and only yields a minimum temperature). For trace element thermobarometers there will always be a result if the element in question was analysed (e.g., the Ca-in-olivine barometer or Al-in-olivine thermometer will show a pressure or temperature estimate for standard quality Ca analyses; the numbers are, however, only meaningful if Ca and Al were analysed in a trace element mode with very high accuracy and precision).

Some simple tests for equilibrium in garnet peridotites are given at the bottom of worksheet “PT results” together with some additional tests that may result in warnings for a few preferred geothermobarometers employed for garnet peridotites (modified after Nimis & Grütter, 2009).

I have also implemented the compositional constraints for the application of the Nimis & Taylor (2000) geothermobarometer to clinopyroxene analyses defined by Grütter (2009). In a slight deviation from Grütter (2009), who uses a graphical approach to test for derivation of cpx from garnet-peridotite (the pre-condition for the barometer portion), I have used the Cr2O3 cut-off of Ramsay & Tompkins (1994) (>0.5wt%) combined with the constraint of Sobolev et al. (1992) that garnet facies cpx only contain a very limited Tschermarks component (I eye-fitted Na+K > Al+Cr-0.08 as a division-line between garnet and spinel peridotites; cations on a basis of [O]=6). The slightly tighter filters of Ziberna et al. (2016) are given as well. Based on advice from Zach Sudholz, for the Cr-in-cpx barometer of Sudholz et al. (2021) I modified the Grütter (2009) filters by adding a Na <= 0.2 cations constraint, modifying the Cr# range to 0.10-0.65, and expanded the acceptable aCaCrts/(Cr#) down to 0.005.

PTEXL in its original form was written by Thomas Köhler in 1994. Thomas’ documentation (PTEXL.docx, written in German) contains a complete reference list and formulas for all geothermobarometers that were part of the original PTEXL. 

I have added the relevant developments in geothermobarometry of mantle rocks postdating 1994 to PTEXL and documented all my changes in Changes.docx.

PTEXL now includes two versions of the garnet-opx barometer of Nickel & Green (1985): P[NG85] and P[NG85]*. The former calculates the Tschermaks component in opx as originally described in Nickel & Green (1985), the latter assigns Al on M1 in opx following Carswell & Gibb (1987). The Carswell & Gibb (1987) approach is how Thomas Köhler coded PTEXL and it is assumed that this formulation deals better with Na-rich opx (for "normal" peridotites there is no difference between the two formulations). The modified approach needs to be referenced though: Carswell, D.A. & Gibb F.G.F. (1987): Evaluation of mineral thermometers and barometers applicable to garnet lherzolite assemblages. Contrib. Mineral. Petrol. 95, 499-511.
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Have fun…

February 2021, Thomas Stachel
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