Supplementary Materials — Data Reduction and References

Introduction

This file contains data reduction and selection procedures for mineral and whole rock
data used in our papers on oceanic basalts. It is organized as follows:

Mineral Data Selection and Reduction (mainly used in Oceanic Island Volcanism I).
Mineral References by Island (mainly used in Oceanic Island Volcanism I).

Whole-Rock Data Selection and Reduction (applicable to Oceanic Island Volcanism I & II).
Whole-Rock References for Differentiation Suites (used in Oceanic Island Volcanism I).
Whole-Rock References by Island (applicable to Oceanic Island Volcanism I & II).

Mineral Data Selection and Reduction

“Basaltic” (evolved rocks such as andesites and hawaiites were not included) mineral
analyses were downloaded from the GEOROC site (http://georoc.mpch-mainz.gwdg.de/). The ~
1200 analyses represent “fresh” non-xenolithic minerals primarily from extrusive volcanic rocks.
Only analyses with totals for the major element oxides within 2% of expected and with
stoikiometric totals within 2% of ideal were used in plotting. Island chains with islands
representing tholeiites include Iceland, Hawaii (Kilauea and Mauna Loa) Galapagos (Isabela)
and Marquesas (Eiao). Representatives for alkali basalts include Tristan da Cunha, Canaries
(Tenerife), Austral-Cook (Tubuai), Gough, Comoros (Anjouan, Grande Comore, Mayotte,
Moheli), Jan Mayen, and Society (Mehetia, Tahaa, Moorea, Tahiti, Moua Pihaa). The following
chart summarizes the distribution of analyses by island chain and mineral type.




Table A: Distribution of Mineral Analyses Used in Diagrams

Chain Type Chromite | Magnetite | Olivine Augite Lo-Ca Px | Plagioclase | Ilmenite
Galapagos | Tholeiitic 5 11 9 11 4
Hawaii M | Tholeiitic | 10 72 26 19 32

Hawaii K | Tholeiitic | 37 3 267 156 8 101 3
Iceland Tholeiitic 30 6 26 9
Marquesas | Tholeiitic 2 4

Austral-C | Alkaline 8 11 12 1

Canaries Alkaline 5 29 8

Comoros | Alkaline 20 26 4

Gough Alkaline 1 5 7 5 4
Jan Mayen | Alkaline 17 32 17 67 14 8
Society Alkaline 6 8

Tristan Alkaline 13

Totals 64 56 468 342 27 194 28

Notes: The number in each cell gives the total number of analyses in the data set. Note that small numbers of analyses
may appear on diagrams, especially in the case of minor elements, due to undetected/undetermined data. Chain =
island chain; for Hawaii M and K stand for Mauna Loa and Kilauea volcano. Austral-C = Austral-Cook. Lo-Ca Px =
low-Ca pyroxene, mostly orthopyroxene.
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Whole-Rock Data Selection and Reduction

References below are separated into two groups: 1) those used in diagrams illustrating the
effects of differentiation on the major elements and trace elements and those 2) utilized to create
whole-rock major element, trace element and isotopic data averages. The averaged data appear in
an associated EXCEL spreadsheet. Guidelines for the data used and methods applied to data
reduction are as follows:

1. Analyses were downloaded from the GEOROC web site http://georoc.mpch-mainz.gwdg.de/).
2. All data are from papers published since 1980.

3. As a first screen, all rocks with listed names other than basalts, basanites, nephelinites,
ankaramites and picrites were deleted.

4. For the major elements alone - all samples with any missing major elements were eliminated
from the average major element composition (but not necessarily from the trace element
averages).

5. Samples were screened using Mg# values. All samples have Mg# > 0.40 and < 0.77.

6. In general, averages are for individual islands but in a few cases (e.g. Cap Verde) the averages
involve more than one island. The Hawaiian averages represent individual volcanoes (Kilauea
and Mauna Loa) and the later stages of volcanism on Kauai.
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Whole-Rock References for Differentiation Suites

The references for the differentiated suites from Iceland, Moorea and Tristan are
organized according to Island.
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