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Supplementary Figures:
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Supplementary Figure 1: Box- and whiskers plots of proportions (%) of synthetic polymers in all ice cores. The boundary of the box closest to zero indicates the 25th percentile, a line within the box marks the median, and the boundary of the box farthest from zero indicates the 75th percentile. Whiskers (error bars) above and below the box indicate the 90th and 10th percentiles. Blue lines  indicate the mean and black bullets outliers. Polymer abbreviations: see Supplementary Table 1
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Supplementary Figure 2: Back trajectories of the modelled ice cores as shown in Fig. 1d where black dots represent the mean locations where the ice of the respective vertically resolved samples was formed.
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Supplementary Figure 3: (a) Derived regional distribution of total microplastic (MP) concentration given in particles xL-1 in all georeferenced ice samples. (b-h) shows the same, but for the different MP species (abbreviations s. Supplementary Table 1; CE refers to cellulose acetate). Colors indicate MP concentration on a linear color bar, while circle diameters are proportional to MP concentration and for a better visibility depicted on a logarithmic scale 
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Supplementary Figure 4: Cluster analysis (group average) and similarity profiles test (SIMPROF) of polymer specific MP numbers in different sections of ice cores (based on Bray-Curtis similarities). A significance level of 5% was used to test the SIMPROF statistic. Clusters which cannot significantly differentiated by SIMPROF are shaded in grey.
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Supplementary Figure 5: Cluster analysis (group average) and similarity profiles test (SIMPROF) of MP particles in different size classes in different sections of ice cores (based on Bray-Curtis similarities). A significance level of 5% was applied to test the SIMPROF statistic. Clusters which cannot significantly differentiated by SIMPROF are shaded in grey.
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Supplementary Figure 6: Cluster analysis (group average) and similarity profiles test (SIMPROF) of ancillary variables in different sections of ice cores (based on Euclidean distances). SIMPROF grouping of samples is indicated by characters “c” and “d”. A significance level of 5% was applied to test the SIMPROF statistic. Clusters which cannot significantly differentiated by SIMPROF are shaded in grey.
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Supplementary Table 1: Observed polymer distribution and abbreviation of all found polymers. The polymers are ranked according to their percentage of occurrence in all sections of the ice cores (see Supplementary Fig. 1). All polymers below 1% (starting with nitrile rubber) were classed as others in Fig 1c and 5. 
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Supplementary Table 2: Spearman rank correlations between MP related data (total MP numbers, diversity indices (S: richness; H´:  Shannon Wiener-diversity), polymer specific numbers, numbers of particles in size classes) with ancillary variables recorded in different horizons of the ice cores. Significant correlations (p<0.05) are highlighted in bold. (Chlorophyll a = Chl a [µg L-1], Particulate organic nitrogen = PON [mg L-1], Particulate organic carbon = POC [mg L-1], carbon/nitrogen ratio =C/N ratio [weight/weight], Temperature [°C], Salinity [PSU.  
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Supplementary Table 3: Results of ANOVA tests of ancillary variables. Displayed are tests for the factor SIMPROFav. P-values were obtained using type III sums of squares; significant results (p < 0.05) are highlighted in bold. SS: sums of squares; MS: mean square; Chla: Chlorophyll a; PON: Particulate organic nitrogen; POC: Particulate organic carbon; C/N: carbon/nitrogen ratio
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Polymer Abbreviation rank

Polyethylene PE 1

Varnish Varnish 2

Polyamide PA 3

Ethylen Vinyl Acetate EVA 4

 Cellulose acetate CE-Alkylated 5

Polyester PES 6

Polypropylene PP 7

Nitrile Rubber Nitrile Rubber 8

Polycaprolactone PCL 9

Rubber Rubber 10

Polystyrene PS 11

Polylactic acid PLA 12

Polyvinyl chloride  PVC 13

Chlorinated polyethylene (PE-C) PE-Cl 14

Polycarbonate PC 15

Acrylonitrile butadiene AB 16

Polyimide PI 17
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Chla PON POC C/N Temperature Salinity

Numbers -0.718 0.347 0.299 -0.320 0.248 -0.293

S 0.082 -0.337 -0.351 0.255 -0.384 0.123

H´ 0.596 -0.372 -0.315 0.246 -0.399 0.068

PE -0.540 0.192 0.123 -0.226 0.141 -0.014

Varnish 0.000 -0.073 0.002 0.153 -0.252 -0.100

PA 0.042 -0.225 -0.246 0.103 -0.539 -0.043

EVA -0.227 0.147 0.153 -0.115 -0.078 -0.244

CE-Alkylated 0.223 -0.265 -0.206 0.137 -0.358 -0.238

PES 0.002 -0.216 -0.262 -0.095 -0.341 0.147

PP 0.019 -0.248 -0.264 0.158 -0.122 0.129

Nitrile Rubber 0.243 -0.705 -0.679 0.613 -0.512 0.448

PCL -0.089 0.125 0.150 0.103 0.075 -0.116

Rubber -0.549 0.350 0.286 -0.245 0.220 -0.163

PS -0.163 0.281 0.238 -0.271 0.233 -0.176

PLA 0.225 0.032 0.054 0.075 0.131 -0.182

PVC 0.234 -0.402 -0.401 0.272 -0.280 0.309

PE-Cl -0.126 -0.083 -0.113 0.059 0.204 -0.248

PC 0.050 -0.144 -0.145 0.049 -0.095 0.069

AB -0.006 0.036 0.014 -0.033 -0.018 0.140

PI 0.054 -0.247 -0.204 0.247 -0.322 0.225

11 µm -0.726 0.349 0.297 -0.348 0.255 -0.292

11 µm - 25 µm -0.685 0.333 0.286 -0.290 0.228 -0.264

25 µm - 50 µm -0.705 0.330 0.288 -0.291 0.248 -0.270

50 µm - 75 µm  -0.551 0.143 0.119 -0.166 0.081 -0.139

75 µm - 100 µm -0.376 0.151 0.147 -0.119 0.084 -0.016

100 µm - 125 µm -0.460 0.164 0.156 -0.307 0.268 -0.270

125 µm - 150 µm 0.174 -0.106 -0.044 0.009 -0.317 -0.102

150 µm - 175 µm 0.026 0.044 0.093 0.032 0.020 -0.224

175 µm - 200 µm -0.204 0.268 0.268 -0.204 0.250 0.032

200 µm - 225 µm 0.295 0.010 0.070 0.264 -0.271 -0.009

225 µm - 250 µm 0.081 0.030 0.005 -0.054 -0.094 -0.120

250 µm - 275 µm 0.161 0.118 0.204 0.139 -0.095 -0.139

325 µm - 350 µm 0.054 -0.247 -0.204 0.247 -0.322 0.225

475 µm - 500 µm -0.268 0.247 0.247 -0.268 0.274 0.097
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Variable unit

Average c Average d

Intercept

SIMPROF

av

 (c,d)

Error Total

SS 1.80 0.37 1.19 1.56

MS 1.80 0.37 0.05

F 36.34 7.44

p 0.00 0.01

SS 0.03 0.01 0.01 0.02

MS 0.03 0.01 0.00

F 121.10 51.30

p 0.00 0.00

SS 1.64 0.56 0.29 0.86

MS 1.64 0.56 0.01

F 135.09 46.41

p 0.00 0.00

SS 1357.82 20.17 10.45 30.62

MS 1357.82 20.17 0.44

F 3118.96 46.34

p 0.00 0.00

SS 68.94 3.60 5.23 8.82

MS 68.94 3.60 0.22

F 316.45 16.50

p 0.00 0.00

SS 474.58 25.61 31.89 57.50

MS 474.58 25.61 1.33

F 357.15 19.28

p 0.00 0.00

Temperature °C -2.10 -1.32

Salinity S 5.53 3.45

POC

mg L

-1

0.11 0.42

C/N ratio 8.52 6.67

Chla

µg L

-1

0.40 0.15

PON

mg L

-1

0.01 0.06
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