Supplementary Material

1.1. R script for PCA analysis of full database using ggplot2 and ggbiplot, followed by contribution plot script. 
N.B. text in green italics should be edited to your file names and locations

#START#--------------------------------------------------------------------------------------------------

#load packages and data files#
install.packages("factoextra")
library(factoextra)
help(package = "factoextra")
library(ggbiplot)
install.packages("vegan")
library(vegan)
install.packages("cowplot")
library(cowplot)
install.packages("rioja")
library(rioja)
install.packages("ggrepel")
library(ggrepel)

setwd("your_file_location_here")
TephraNZmajor_raw <- read.csv("your_file_name_here.csv", row.names = 1)

[bookmark: _GoBack]#remove tephra#
TephraNZmajor_2 <- (TephraNZmajor_raw[c(1:6,8:50),])
View(TephraNZmajor_2)

#reduce data to numerical columns only#
TephraNZmajor_3 <- (TephraNZmajor_2[,c(2:12)])
View(TephraNZmajor_3)

#run PCA on reduced column data#
PCAmajor <- prcomp(TephraNZmajor_3, center = TRUE, scale. = TRUE)

#plot data#
PCAmajor_plot <- ggbiplot(PCAmajor, ellipse = TRUE, labels = row.names(TephraNZmajor_2), labels.size = 2, 
         groups = TephraNZmajor_2$Source)

#save plot#
save_plot("PCAmajor.pdf", PCAmajor_plot, dpi=300)

#Plot %contribution values #----------------------------------------------------------------------------------

#Extract PCA contribution values#
input.tephra <- scores(PCAmajor, choices = c(1,2), display = "sites")
str(input.tephra)
input.tephra <- as.data.frame(input.tephra)

input.elements <- scores(PCAmajor, choices = c(1,2), display = "species")
str(input.elements)
input.elements <- as.data.frame(input.elements)

#Contributions to axes#
contrib1 <- fviz_contrib(PCAmajor, choice = "var", axes = 1, top = 10) +
  ggtitle("Contributions to PC1")
contrib1

contrib2 <- fviz_contrib(PCAmajor, choice = "var", axes = 2, top = 10) +
  ggtitle("Contributions to PC2") +
  ylab(NULL)
contrib2

#Plot contributions for PC1 and PC2#
contributions <- plot_grid(
  contrib1,
  NULL,
  contrib2,
  align = 'vh',
  labels = c("A", "", "B"),
  hjust = -1,
  nrow = 1,
  rel_widths = c(1, .2, 1)
)
contributions
save_plot("PCAmajor_contributions.pdf", contributions, ncol = 3, base_asp = 1, dpi = 300)

# END # ---------------------------------------------------------------------------------------


1.2. R script for Euclidean Similarity Coefficient calculations
N.B. text in green italics should be edited to your file names and locations, resultant data from this R-code can then be manipulated and coloured as per your pereference

#START#--------------------------------------------------------------------------------------------------

#load data files#

setwd("your_file_location_here")
TephraNZ_ED <- read.csv("your_file_name_here.csv ", row.names=1)

#reduce data to elements required to run in ESC#
TephraNZ_ED_major <- (TephraNZ_ED[c(3,7,8,10)])

#run Euclidean similarity coefficient#
TephraNZ_ED_major2<- as.matrix(dist(TephraNZ_ED_major), method = "euclidean")

#export data#
write.table(TephraNZ_ED_major2)
write.csv(TephraNZ_ED_major2, "TephraNZ_ED_major2.csv")

# END # ---------------------------------------------------------------------------------------


