
SUPPLEMENTAL MATERIAL 

Table S1 

Number (n) and frequency of occurrence (FO) of major categories of debris recorded in five 1 × 1 m 

quadrats each on Henderson Island and the Cocos (Keeling) Islands. 

 Henderson Island Cocos (Keeling) Islands 

Categories* n FO n FO 

Disposable items 

Caps and lids 54 0.008 146 0.014 

Plastic bottles 0 0.000 18 0.002 

Drinking straw 0 0.000 293 0.028 

Toothbrush  0 0.000 3 0.000 

Plastic cutlery 4 0.001 23 0.000 

Water cups 0 0.000 353 0.033 

Ice pop tubes 0 0.000 50 0.005 

Cotton bud sticks 3 0.000 108 0.010 

Cigarette lighter 0 0.000 10 0.001 

Fishing related 

Cord/rope  508 0.071 357 0.034 

Buoy – plastic (fragment) 4 0.001 3 0.000 

Crates (and pieces) 13 0.002 1 0.000 

Other 

Plastic fragment 5507 0.767 6805 0.646 

Plastic film/sheet 18 0.003 2093 0.199 

Polystyrene (foam)  1 0.000 66 0.006 

Resin pellet (nurdle) 1022 0.142 24 0.002 



Glass fragment 2 0.000 6 0.001 

Shoes 0 0.000 32 0.003 

*Following categories used/ recommended by [1-3]. 
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1. Loading the packages 
require("mgcv") 

require("lme4") 

require("reshape2") 

require("RColorBrewer") 

2. Data Compiling 

2.1. Loading data 

d2<-read.csv("C:/Users/jrivers/Dropbox/Science/Projects/Microplastic beach density/CollatedPlast
icsData.csv", header = T) 
 
d2$LoggerID<-as.factor(d2$LoggerID) 
d2$Island<-as.factor(d2$Island) 
d2$ID<-as.factor(d2$ID) 
d2$depth<-as.factor(d2$depth) 
d2$Day<-as.factor(d2$Day) 
str(d2) 

'data.frame':   31179 obs. of  12 variables: 
 $ X            : int  2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 ... 
 $ Island       : Factor w/ 2 levels "CKI","HI": 2 2 2 2 2 2 2 2 2 2 ... 
 $ LoggerID     : Factor w/ 10 levels "1","2","3","4",..: 1 1 1 1 1 1 1 1 1 1 ... 
 $ DateTime     : chr  "6/10/2019 12:00" "6/10/2019 12:15" "6/10/2019 12:30" "6/10/2019 12:45" ..
. 
 $ Unit         : chr  "C" "C" "C" "C" ... 



 $ Value        : num  25.5 25 25.5 26 28.5 21.5 21 21 21 21 ... 
 $ ID           : Factor w/ 20 levels "CKI 1","CKI 10",..: 11 11 11 11 11 11 11 11 11 11 ... 
 $ Time         : num  12 12.2 12.5 12.8 13 ... 
 $ Day          : Factor w/ 44 levels "1","2","3","4",..: 1 1 1 1 1 1 1 1 1 1 ... 
 $ plasticweight: int  720 720 720 720 720 720 720 720 720 720 ... 
 $ plasticcount : int  2393 2393 2393 2393 2393 2393 2393 2393 2393 2393 ... 
 $ depth        : Factor w/ 2 levels "Bottom","Top": 1 1 1 1 1 1 1 1 1 1 ... 

3. Analysing each depth independently with GAMM 
lm<-lmer(Value~ Island+(1|Day)+(1|ID), data=d2) 
summary(lm) 

Linear mixed model fit by REML ['lmerMod'] 
Formula: Value ~ Island + (1 | Day) + (1 | ID) 
   Data: d2 
 
REML criterion at convergence: 119376.6 
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.4122 -0.4779 -0.0366  0.3496  9.3734  
 
Random effects: 
 Groups   Name        Variance Std.Dev. 
 Day      (Intercept) 16.1986  4.0247   
 ID       (Intercept)  0.5916  0.7692   
 Residual              2.6534  1.6289   
Number of obs: 31179, groups:  Day, 44; ID, 20 
 
Fixed effects: 
            Estimate Std. Error t value 
(Intercept)  25.3823     0.6538   38.82 
IslandHI     -6.6404     0.3450  -19.25 
 
Correlation of Fixed Effects: 
         (Intr) 
IslandHI -0.263 

anova(lm) 

Analysis of Variance Table 
       npar Sum Sq Mean Sq F value 
Island    1 982.72  982.72  370.36 

d2$resid<-resid(lm) 
 
gamm.full.adjusted.bottom<-gamm(resid~ti(plasticweight, k=5)+ti(Time, k=8)+ti(Time, plasticweigh
t, k=c(8,5)), data=d2[d2$depth=="Bottom",], random=list(Day=~1,ID=~1), correlation=corAR1(),met
hod="REML") 
 
gamm.full.adjusted.top<-gamm(resid~ti(plasticweight, k=5)+ti(Time, k=8)+ti(Time, plasticweight, k
=c(8,5)), data=d2[d2$depth=="Top",], random=list(Day=~1,ID=~1), correlation=corAR1(),method="
REML") 



 
summary(gamm.full.adjusted.bottom$gam) 

 
Family: gaussian  
Link function: identity  
 
Formula: 
resid ~ ti(plasticweight, k = 5) + ti(Time, k = 8) + ti(Time,  
    plasticweight, k = c(8, 5)) 
 
Parametric coefficients: 
            Estimate Std. Error t value Pr(>|t|) 
(Intercept)  0.07006    0.06107   1.147    0.251 
 
Approximate significance of smooth terms: 
                         edf Ref.df     F  p-value     
ti(plasticweight)      1.000  1.000 0.696    0.404     
ti(Time)               5.805  5.805 8.999 2.08e-09 *** 
ti(Time,plasticweight) 1.002  1.002 0.004    0.949     
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
R-sq.(adj) =  0.00378    
  Scale est. = 1.102     n = 15589 

summary(gamm.full.adjusted.top$gam) 

 
Family: gaussian  
Link function: identity  
 
Formula: 
resid ~ ti(plasticweight, k = 5) + ti(Time, k = 8) + ti(Time,  
    plasticweight, k = c(8, 5)) 
 
Parametric coefficients: 
            Estimate Std. Error t value Pr(>|t|) 
(Intercept)  0.07714    0.07177   1.075    0.282 
 
Approximate significance of smooth terms: 
                          edf Ref.df      F p-value     
ti(plasticweight)       1.000  1.000   0.06   0.806     
ti(Time)                6.983  6.983 620.92  <2e-16 *** 
ti(Time,plasticweight) 21.779 21.779  47.76  <2e-16 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
R-sq.(adj) =  0.577    
  Scale est. = 1.9022    n = 15590 



par(mfrow=c(2,2)) 
gam.check(gamm.full.adjusted.bottom$gam) 

 

 
'gamm' based fit - care required with interpretation. 
Checks based on working residuals may be misleading. 
Basis dimension (k) checking results. Low p-value (k-index<1) may 
indicate that k is too low, especially if edf is close to k'. 
 
                         k'  edf k-index p-value 
ti(plasticweight)       4.0  1.0    1.00    0.66 
ti(Time)                7.0  5.8    0.98    0.28 
ti(Time,plasticweight) 28.0  1.0    1.10    1.00 

gam.check(gamm.full.adjusted.top$gam) 



 

 
'gamm' based fit - care required with interpretation. 
Checks based on working residuals may be misleading. 
Basis dimension (k) checking results. Low p-value (k-index<1) may 
indicate that k is too low, especially if edf is close to k'. 
 
                          k'   edf k-index p-value     
ti(plasticweight)       4.00  1.00    0.99    0.26     
ti(Time)                7.00  6.98    1.00    0.54     
ti(Time,plasticweight) 28.00 21.78    0.93  <2e-16 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

3.1. Visualising GAMM results 

3.1.1. Generating predicted values and error 

newdata.bottom<-expand.grid(ID = 1, Time = seq(0, 24, by=0.25), Day=1,  plasticweight=seq(0,600
0, by=50)) 
# Plot with fitted effects and changing title 
# Clustering smooth effects in 3 groups 
newdata.bottom$pred.value<-predict(gamm.full.adjusted.bottom$gam, newdata = newdata.botto
m) 
newdata.bottom$pred.value.se<-predict(gamm.full.adjusted.bottom$gam, newdata = newdata.bo
ttom, se.fit=T)$se.fit 
 
newdata.bottom$UCI<-newdata.bottom$pred.value+1.96*newdata.bottom$pred.value.se 
newdata.bottom$LCI<-newdata.bottom$pred.value-1.96*newdata.bottom$pred.value.se 



newdata.top<-expand.grid(ID = 1, Time = seq(0, 24, by=0.25), Day=1,  plasticweight=seq(0,6000, by
=50)) 
# Plot with fitted effects and changing title 
# Clustering smooth effects in 3 groups 
newdata.top$pred.value<-predict(gamm.full.adjusted.top$gam, newdata = newdata.top) 
newdata.top$pred.value.se<-predict(gamm.full.adjusted.top$gam, newdata = newdata.top, se.fit=
T)$se.fit 
 
newdata.top$UCI<-newdata.top$pred.value+1.96*newdata.top$pred.value.se 
newdata.top$LCI<-newdata.top$pred.value-1.96*newdata.top$pred.value.se 

3.2. Plotting analysis comparing depths 

3.2.1. Low plastic load 

red<-newdata.bottom[newdata.bottom$plasticweight==50,] 
blue<-newdata.top[newdata.top$plasticweight==50,] 
plotdat<-rbind(red,blue) 
 
 
Time<-seq(0,24,by=0.25) 
yaxismin<-2*min(c(red$LCI, blue$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI)) 
xmax<-24 
 
 
plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Time",
ylim=c(yaxismin, yaxismax),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=6)) 
axis(2,at=seq(round(yaxismax),round(yaxismin),length.out=8), cex.axis=0.8) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 
lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
 
legend("bottomleft", bty = "n", legend = as.character(c("5cm Deep", "30cm Deep")),  
       pch = 15, col = c("#7cafe2","#f78a8a"), cex = 1, horiz=F) 



 

3.2.2. Moderate plastic load 

red<-newdata.bottom[newdata.bottom$plasticweight==2500,] 
blue<-newdata.top[newdata.top$plasticweight==2500,] 
plotdat<-rbind(red,blue) 
 
 
Time<-seq(0,24,by=0.25) 
yaxismin<-2*min(c(red$LCI, blue$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI)) 
xmax<-24 
 
 
plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Time",
ylim=c(yaxismin, yaxismax),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=6)) 
axis(2,at=seq(round(yaxismax),round(yaxismin),length.out=6), cex.axis=0.8) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 
lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
 
legend("bottomleft", bty = "n", legend = as.character(c("5cm Deep", "30cm Deep")),  
       pch = 15, col = c("#7cafe2","#f78a8a"), cex = 1, horiz=F) 



 

3.2.3. High plastic load 

red<-newdata.bottom[newdata.bottom$plasticweight==5000,] 
blue<-newdata.top[newdata.top$plasticweight==5000,] 
plotdat<-rbind(red,blue) 
 
 
Time<-seq(0,24,by=0.25) 
yaxismin<-2*min(c(red$LCI, blue$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI)) 
xmax<-24 
 
 
plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Time",
ylim=c(yaxismin, yaxismax),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=6)) 
axis(2,at=seq(round(yaxismax),round(yaxismin),length.out=6), cex.axis=0.8) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 
lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
 
legend("bottomleft", bty = "n", legend = as.character(c("5cm Deep", "30cm Deep")),  
       pch = 15, col = c("#7cafe2","#f78a8a"), cex = 1, horiz=F) 



 

3.2.4. 30cm depth summary comparing High plastic vs Moderate plastic vs Low plastic loads 

red<-newdata.bottom[newdata.bottom$plasticweight==350 ,] 
blue<-newdata.bottom[newdata.bottom$plasticweight==5000 ,] 
green<-newdata.bottom[newdata.bottom$plasticweight==2500 ,] 
plotdat<-rbind(red,blue,green) 
 
 
Time<-seq(0,24,by=0.25) 
yaxismin<-2*min(c(red$LCI, blue$LCI,green$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI, green$UCI)) 
xmax<-24 
 
#pdf("deep plastics vs temp.pdf", width=8, height=6) 
plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Time",
ylim=c(-6, 6),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=6), cex.axis=1.1,lwd = 2) 
axis(2,at=seq(-6,6,length.out=7), cex.axis=1.1,lwd = 2) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(green$LCI), green$UCI), col ="#11d49366", border = NA) 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 
lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
lines(Time,green$pred.value,col="#11d493ff",lty=1,lwd=3) 
legend("bottomleft", bty = "n", legend = as.character(c("High Plastic", "Moderate Plastic", "Low Pla
stic")),  
       pch = 15, col = c("#7cafe2","#11d493ff","#f78a8a","#11d493ff"), cex = 1, horiz=F) 



 

#dev.off() 

3.2.5. 5cm depth summary comparing High plastic vs Moderate plastic vs Low plastic loads 

red<-newdata.top[newdata.top$plasticweight==350 ,] 
blue<-newdata.top[newdata.top$plasticweight==5000 ,] 
green<-newdata.top[newdata.top$plasticweight==2500 ,] 
plotdat<-rbind(red,blue,green) 
 
 
Time<-seq(0,24,by=0.25) 
yaxismin<-2*min(c(red$LCI, blue$LCI,green$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI, green$UCI)) 
xmax<-24 
 
#pdf("shallow plastics vs temp.pdf", height = 6,width=8) 
length(red$pred.value) 

[1] 97 

plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Time",
ylim=c(-6, 6),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=6), cex.axis=1.1,lwd = 2) 
axis(2,at=seq(-6,6,length.out=7), cex.axis=1.1,lwd = 2) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(green$LCI), green$UCI), col ="#11d49366", border = NA) 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 



lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
lines(Time,green$pred.value,col="#11d493ff",lty=1,lwd=3) 
legend("bottomleft", bty = "n", legend = as.character(c("High Plastic", "Moderate Plastic", "Low Pla
stic")),  
       pch = 15, col = c("#7cafe2","#11d493ff","#f78a8a","#11d493ff"), cex = 1, horiz=F) 

 

#dev.off() 

3.2.6. Difference in temperature extremes induced by plastic 

3.2.6.1. Largest difference in temperature daily maximum induced by plastic 

time<-green$Time[green$pred.value==max(green$pred.value)] 
time 

[1] 13.5 

max(green$pred.value)-red$pred.value[red$Time==time] 

[1] 2.447273 

3.2.6.2. Largest difference in temperature daily minimum induced by plastic 

time2<-green$Time[green$pred.value==min(green$pred.value)] 
time2 

[1] 5.5 

min(green$pred.value)-red$pred.value[red$Time==time2] 



[1] -1.526423 

3.2.7. Relationship between plastic load and temperature at midday 

red<-newdata.bottom[newdata.bottom$Time==12,] 
blue<-newdata.top[newdata.top$Time==12,] 
plotdat<-rbind(red,blue) 
 
 
Time<-seq(0,6000,by=50) 
yaxismin<-2*min(c(red$LCI, blue$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI)) 
xmax<-6000 
 
#pdf("midday plastics vs temp vs depth.pdf", width=8, height=6) 
plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Plastic 
Weight (g)",ylim=c(yaxismin, yaxismax),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=1000), cex.axis=1.1,lwd = 2) 
axis(2,at=seq(round(yaxismax),round(yaxismin),length.out=6),  cex.axis=1.1,lwd = 2) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 
lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
 
legend("bottomleft", bty = "n", legend = as.character(c("5cm Deep", "30cm Deep")),  
       pch = 15, col = c("#7cafe2","#f78a8a"), cex = 1, horiz=F) 

 



#dev.off() 

3.2.8. Relationship between plastic load and temperature at midnight 

red<-newdata.bottom[newdata.bottom$Time==0,] 
blue<-newdata.top[newdata.top$Time==0,] 
plotdat<-rbind(red,blue) 
 
 
Time<-seq(0,6000,by=50) 
yaxismin<-2*min(c(red$LCI, blue$LCI)) 
yaxismax<-1.1*max(c(red$UCI, blue$UCI)) 
xmax<-6000 
 
#pdf("midnight plastics vs temp vs depth.pdf", width=8, height=6) 
plot(Time,red$pred.value,pch=NA,ylab=expression(paste(Delta,"Temperature (C°)")), xlab="Plastic 
Weight (g)",ylim=c(yaxismin, yaxismax),xlim=c(-2,xmax),axes = FALSE) 
axis(1,seq(0,xmax,by=1000), cex.axis=1.1,lwd = 2) 
axis(2,at=seq(round(yaxismax),round(yaxismin),length.out=6),  cex.axis=1.1,lwd = 2) 
polygon(c(rev(Time), Time), c(rev(red$LCI), red$UCI), col = rgb(0.8,0,0,0.2), border = NA) 
polygon(c(rev(Time), Time), c(rev(blue$LCI), blue$UCI), col = rgb(0,0,0.8,0.2), border = NA) 
 
lines(Time,red$pred.value,col="#db4c4c",lty=1,lwd=3) 
lines(Time,blue$pred.value,col="#66a3e0",lty=1,lwd=3) 
 
legend("bottomleft", bty = "n", legend = as.character(c("5cm Deep", "30cm Deep")),  
       pch = 15, col = c("#7cafe2","#f78a8a"), cex = 1, horiz=F) 

 



#dev.off() 

3.2.9. Heatmap plot 30cm deep 

require(reshape2) 
require(RColorBrewer) 
heatdata<-expand.grid(ID = 1, Time = seq(0, 24, by=0.25), Day=1, plasticweight=seq(0,5500, by=50)
) 
# Plot with fitted effects and changing title 
# Clustering smooth effects in 3 groups 
 
heatdata$pred.value<-predict(gamm.full.adjusted.bottom$gam, newdata = heatdata) 
range(heatdata$pred.value) 

[1] -0.1494195  0.3350803 

heatdatamatrix<-heatdata[,c(2,4,5)] 
heatdatamatrix<-dcast(heatdatamatrix, plasticweight~Time) 

Using pred.value as value column: use value.var to override. 

matrx<-t(as.matrix(heatdatamatrix[,-1])) 
max(matrx) 

[1] 0.3350803 

xmax<-24 
#pdf("heatplot deep.pdf", width=8, height=6) 
par(mar=c(7.5,5,2,5)) 
par(xpd=TRUE) 
image(matrx, col = colorRampPalette(rev(brewer.pal(10,"RdYlBu")))(500),axes = FALSE, xlab="Time
", ylab="Plastic (g)",ylim=c(0,1)) 
axis(1,at=seq(0,1,by=0.5),seq(0,xmax,by=12)) 
axis(2,at=seq(0,1, by=1/5),seq(0,5500,by=5500/5), cex.axis=0.8) 
legend(x=1.05,y=1, bty = "n", legend = as.character(c("-1.5", "-0.5","+0.5","+1.5","+2.5","+3")),  
       pch = 15, col = rev(brewer.pal(6,"RdYlBu")), cex= 1, horiz=F, pt.cex=2, title=expression(paste(De
lta,"Temp (C°)"))) 



 

#dev.off() 

3.2.10. Heatmap plot 5 cm deep 

require(reshape2) 
require(RColorBrewer) 
heatdata<-expand.grid(ID = 1, Time = seq(0, 24, by=0.25), Day=1, plasticweight=seq(0,5500, by=50)
) 
# Plot with fitted effects and changing title 
# Clustering smooth effects in 3 groups 
 
heatdata$pred.value<-predict(gamm.full.adjusted.top$gam, newdata = heatdata) 
range(heatdata$pred.value) 

[1] -3.128594  5.408864 

heatdatamatrix<-heatdata[,c(2,4,5)] 
heatdatamatrix<-dcast(heatdatamatrix, plasticweight~Time) 

Using pred.value as value column: use value.var to override. 

matrx<-t(as.matrix(heatdatamatrix[,-1])) 
max(matrx) 

[1] 5.408864 

xmax<-24 
#pdf("heatplot shallow.pdf", width=8, height = 6) 
par(mar=c(7.5,5,2,5)) 



par(xpd=TRUE) 
image(matrx, col = colorRampPalette(rev(brewer.pal(10,"RdYlBu")))(500),axes = FALSE, xlab="Time
", ylab="Plastic (g)",ylim=c(0,1)) 
axis(1,at=seq(0,1,by=0.5),seq(0,xmax,by=12)) 
axis(2,at=seq(0,1, by=1/5),seq(0,5500,by=5500/5), cex.axis=0.8) 
legend(x=1.05,y=1, bty = "n", legend = as.character(c("-1.5", "-0.5","+0.5","+1.5","+2.5","+3")),  
       pch = 15, col = rev(brewer.pal(6,"RdYlBu")), cex= 1, horiz=F, pt.cex=2, title=expression(paste(De
lta,"Temp (C°)"))) 

 

#dev.off() 
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