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Supplementary Fig. S1. Biplot of the first two axes of a principal component analysis
performed on the environmental variables used for the constrained ordination analyses of
diatom assemblages from Yakutia. Circles are samples.

Supplementary Fig. S2 (following pages). Abundance plots for all 157 diatom taxa (in
alphabetic order of abbreviated names) for each of the five selected environmental variables.
Grey shaded area indicates the WA tolerance, red line is a local regression (LOESS) smoother
(span: 0.05), and the number below each plot indicates the % of splits in boosted regression
tree (BRT) relative to the respective variable.
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Supplementary Table S1. Pearson-correlation matrix of non-vegetation environmental

variables.

cond Ca Mg Na+tK HCO:* SO, ClI pH Si POs  depth
Touy 0.75 0.66 0.72 0.56 0.75 054 049 065 057 032 -0.10
Cond 0.73 0.86 0.85 0.94 065 082 065 053 045 -0.16
Ca 0.60 046  0.73 061 049 045 052 030 -0.10
Mg 0.66  0.84 050 067 0.67 057 039 -0.16
Na+K 0.77 059 081 050 030 045 -0.13
HCOs 056 070 0.69 052 042 -0.15
S04 063 026 035 044 -0.07
Cl 046 038 048 -0.13
pH 041 031 -0.16
Si 0.13 -0.14
PO4 -0.01

Supplementary Table S2. Detailed results of statistical analyses for each of the 157 diatom
taxa. Weighted averaging (WA) optima and tolerances for electrical conductivity, mean July
temperature, silica concentration, pH and water depth.
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Achnanthes spp. 1 208 052 1395 266 053 045 751 097 061 021
Achnanthidium

minutissimum (Kitz.) 2 203 048 12583 294 035 034 746 092 062 040

Czarnecki
Achnanthidium affine 3 230 030 1366 225 051 023 701 036 063 015

(Grun.) Czarnecki
Amphora libyca (Kitz.)

o e a4 249 061 1555 312 055 042 782 093 056 017
Amphora ovalis Kiitz. 5 247 051 1532 326 061 044 7.81 094 054 0.16
Amghrzga pediculus (KUtz.) o 194 050 1173 219 024 035 688 065 057 0.18
Amphora veneta Kiitz. 7 282 021 1806 088 076 031 810 082 058 0.30
Aneumastus tusculus (Bhr.) g5 05 044 1481 355 043 031 7.50 0.67 064 037

Mann & Stickle
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Anomoeoneis sphaerophora g 306 h49 1804 089 086 031 859 096 050 0.15
(Ehr.) Pfitzer
Anomoeoneis sphaerophora
var. jakutica (Kiss.) 10 317 032 1791 084 044 051 880 080 063 0.14
Zabelina
Anomoeoneis sphaerophora
var. polygramma (Ehr) 11 322 039 1836 005 078 036 908 080 045 0.16
Miller
Asterionella formosa Hass 12 193 044 1210 201 041 035 7.28 086 066 0.13
Aulacoseira alpigena 13 182 060 1209 266 037 041 697 063 064 017
(Grun.) Kram.
A“'g‘ﬁe'ra distans (Bhr) 414 188 070 1414 293 048 048 726 106 074 0.24
A“'gicrzse'ra granulata (Br) 45 565 049 1698 250 0.66 042 823 097 062 0.6
Aulacoseira islandica
O.Mull) Sim. 16 188 042 1111 136 027 027 693 100 058 0.18
A“'gfr‘:fe"a italica (Ehr.) 17 256 043 1633 297 066 041 818 099 058 0.16
A“'gcose.'ra lirata (Ehr.) 18 252 067 1691 2580 081 031 819 121 048 0.16
0ss in Hart.
Aulacoseira perglabra
(Cestrup) Haworth 19 145 022 1178 042 016 009 7.8 077 079 0.6
Aulacoseira spp. 20 178 041 1249 227 030 027 691 124 068 0.25
Aulacoseira subarctica
(O.Mall) E.Y Haw, 21 178 035 1266 301 045 037 734 085 066 0.5
A“'icrzsrs'ra valida (Grun) 55 18y 043 1419 303 036 035 7.37 043 072 026
Ca'gl‘ee\'fe baccilum (Grun.) 53 15 044 1043 119 019 022 685 038 059 0.19
Ca'grl‘:\'lzs"'w'a (Ehr.) 24 225 057 1429 321 054 043 743 091 057 0.20
Cavinula cocconeiformis
(Gregory) Mann & 25 165 031 1217 173 018 020 685 035 0.86 0.35
Stickle
Cavinula pseudoscutiformis
(Hust. ex A.Schm.) Mann 26 159 031 1112 065 013 014 691 062 058 021
& Stickle
Cocconeis pediculus Ehr. 27 265 035 1715 255 066 036 855 067 048 0.13
Cocconeis placentula Ehr. 28 2.66 041 1652 261 066 034 815 091 052 0.16
Cra,:/'l‘;‘r’]'r? cuspidata (KUtz) — og 574 045 17.06 225 073 042 825 091 055 0.14
Cyclostephanos dubius
(Fricke) Round 30 290 033 1825 082 074 047 859 070 058 0.15
Cyc}'(‘)[}fz”a meneghiniana 31 294 039 1785 154 083 037 847 074 059 0.15
Cyclotella ocellata Pant. 32 223 022 1356 346 051 041 738 079 1.03 0.6
Cyclotella pseudostelligera a3 519 041 1562 377 074 045 815 154 053 021

Hust.
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Cycﬂ%ﬁ'r'ﬁ radiosa (Grun.) 3, 547 044 1580 302 050 039 7.75 081 059 012
Cycc';ortlfr']'a stelligeraCleve & o 51, 57 1388 283 076 059 7.37 073 064 011
Cy”\}stgme“ra solea (Breb) 45 557 056 1504 284 060 043 7.72 109 063 022
Cy”&bifyha cistula (Ehr.) 37 266 046 1642 286 070 040 809 086 054 0.13
Cy%ﬂ:‘a‘hcymb'form's 38 245 052 1537 241 072 047 7.78 094 061 0.17
Cymbella proxima Reimer 39 251 042 1431 384 068 052 7.64 138 051 0.19
Cy"}](bu.ot‘z"e”ra cuspidata 40 193 049 1232 293 024 026 726 058 057 026
Cymbopleura inaequalis 41 247 062 1555 328 044 039 7.68 096 060 0.19
(Ehr.) Kram.
Cymbopleura naviculiformis -, ) a5 43 1275 257 028 033 729 077 060 0.14
(Auerswald) Kram.
Diatoma tenuis C.A.Agardh 43 231 056 1383 329 063 057 7.28 121 051 022
D'pc'lolg\‘if elliptica (KUtz.) 4, 190 052 11.88 214 029 032 718 068 062 021
Diploneis oblongella
(Nacgeli) Clove-Euler 45 175 031 1107 124 019 021 707 087 059 022
Diploneis ovalis (Hilse.) 46 190 037 1229 179 034 034 712 043 060 028
Ellerbeckia arenaria
(Moore) Cranford 47 220 054 1494 325 040 031 810 117 056 023
Encyonema alpinum (Grun) 48 195 041 10.90 157 033 033 687 060 067 035
E”Cm:%ma minutum (Hilse) 49 153 031 1131 112 009 009 691 039 061 021
Encyonema obscurum
(Krasske) Mann 50 1.86 049 999 155 021 017 687 052 056 022
Encyonema silesiacum
(Bloisoh) Man 51 200 049 1271 269 040 041 723 083 059 027
Encyonopsis aequalis
N Smith) Kram. 52 250 044 1520 287 052 041 765 078 055 0.17
Ep'g‘fe?'a adnata (KUtz) 53 577 043 1692 217 071 036 807 081 055 0.19
Ep'ﬂ‘g{‘;'at“rg'da (Ehr.) 54 263 033 1609 179 060 023 794 065 047 010
Eucgfec\fe”e's flexella (KUtz) oo 50 051 11.87 215 023 032 7.02 064 056 056
Eucocconeis laevis (Oestrup)  ge 505 035 1172 255 040 028 7.7 063 081 047
Lange-Bertalot
Eunotia arcus Ehr. 57 197 049 1252 308 031 029 724 094 053 022
E“”I\‘/’Iti'l?sb"“”a”s (Ehr.) 58 206 044 1323 301 045 035 721 077 055 021
Eunotia faba (Ehr.) Grun. 50 187 045 1286 286 033 033 684 089 068 032
Eunotia monodon Ehr. 60 212 044 1338 292 052 031 719 081 060 018

22



< <
% % O S)
E &8 2z Z T <
E § 2 2 z 2z 2T 2T & =
SE g g g =2_32_ 2 2 £ 8
=2 2 = = = = @ 2 =
26 208 E S g g E o E S
=2 E 2 E = o SE E2E 2 S = K
8o 85 &8 © ES gso £ £ 85 oo
8k 3% = = Bk sk 8 = £X% £k
o S &6 3 3 °s 25 T T ST &35
pd oL oL = - nL he =% S ne e
E“”Fg’;'é"eﬁﬁCt'”a"s Oillw) 61 218 062 1387 280 038 033 7.64 097 057 022
Eunotia praerupta Ehr. 62 204 044 1280 258 040 032 7.10 075 058 024
Eunotia spp. 63 253 058 16.89 237 077 042 7.92 096 065 024
Eunotia sudetica O.Miiller 64 204 048 1337 362 032 020 7.18 0.72 057 011
Eunotia triodon Ehr. 65 164 042 1092 092 019 017 655 057 055 0.18
E””Toé'n""l veneris (Kitz)De e 199 042 1300 259 047 046 7.00 055 072 021
Fragilaria capucina Desm. 67 217 061 1390 357 047 043 755 093 056 0.24
Fragilaria constricta Ehr. 68 157 037 1134 082 020 014 653 081 0.64 021
Fragilaria intermedia Grun, 69 229 052 1597 263 082 035 747 103 054 023
Fragilaria tenera W.Sm. 70 234 070 1592 276 086 045 756 1.03 045 0.16
Fragilaria vaucheriae
(Kitz) Lange.Boralot 71 293 028 1724 378 114 060 913 143 065 0.12
Fragilariforma virescens
(Ralfs) D.M.Williams & 72 191 065 1415 299 032 031 7.32 074 065 017
Round
Gonlgflt‘onema acuminatum 23 534 055 1494 338 058 043 771 085 055 021
Gomphonema angustum Ag. 74 236 062 1318 365 054 042 771 114 060 0.35
Gomphonema clavatum Ehr. 75 232 061 1519 302 059 044 754 075 058 0.28
Gomphonema gracile Ehr. 76 235 0.60 1489 330 065 039 7.69 113 052 021
Gomphonema olivaceum 77 243 063 1342 381 049 041 750 081 051 0.13
(Horn.) Breb.
GO”;%T;’”ema parvulum 78 245 061 1584 288 069 044 7.85 099 057 0.18
Gonlgflfonema truncatum 79 265 055 1630 290 076 041 802 095 056 017
Gyrosigma attenuatum
(Kiitz) Rabenhorst 80 212 039 1264 246 041 033 7.25 088 064 026
Ha’gzrf]‘;]h'a amphioxys (Ehr) g1 555 050 1500 299 059 040 7.81 091 056 017
Hippodonta capitata (Ehr.) g, 550 555 1555 333 054 041 787 075 056 0.15
Lange-Bertalot et al.
Hippodonta hungarica
(Grun.) Lange-Bertalotet 83 2.32 048 1421 365 051 043 7.72 100 057 0.20
al.
Karayevia laterostrata
(Hust) Bukhtiyarova 84 148 027 11.80 1.34 009 008 699 033 060 0.16
Lemnicola hungarica
(Gruny Round & Basson 85 237 050 1479 350 066 043 772 106 065 018
Meridion circulare
(Greville) Agardh 86 211 048 1316 279 064 048 694 087 067 027
Na"lfuli'za cryptocephala 87 208 053 1230 284 033 034 723 086 064 029
Navicula oblonga Kiitz. 88 262 029 17.32 1.66 083 029 809 066 054 0.09
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Na"}fu‘i'za peregrina (Ehr.) 80 233 038 1424 310 057 037 7.32 079 053 0.16
Navicula radiosa Kiitz. 90 244 052 1565 3.00 062 040 7.82 090 057 0.22
Na"l'(CU“t'Za rhynchocephala 91 217 063 1307 327 044 042 755 103 055 023
Navicula spp. 92 223 053 1361 281 050 036 745 105 062 022
Navicula vulpina Kiitz. 93 206 048 1471 353 046 042 759 099 042 0.18
Neidium affine (Ehr.) Pfitzer 94 191 061 1345 327 040 042 697 082 062 0.8
Ne'wa?]amp"at“m (Bhr) 95 204 060 1395 349 046 042 757 091 050 0.18
Ne'g'lf\?eb'smcat”m (Lager) 95 204 049 1344 358 046 039 7.23 088 054 0.18
Ne'g'llég‘eh't‘:hcoc"" (Bhr) 97 1855 025 1114 156 011 014 7.09 032 049 018
Neidium iridis (Ehr.) Cleve 98 2.05 049 1438 326 045 039 7.27 086 057 0.26
Ne'ggrgh:arl'td'”‘ vernales 99 233 050 1542 356 066 049 7.62 092 062 0.38
Ne'g:)“grgt;adogense (Cleve) 100 174 052 11.89 270 028 038 692 086 066 027
Neidium spp. 101 226 061 1453 305 062 041 759 099 062 021
Nitzschia amphibia Grun. 102 243 054 1504 363 058 050 7.72 081 068 0.36
Nitzschia amphibia var. 103 174 047 1020 254 004 035 723 08l 063 021
thermalis
Nitzschia denticula Grun. 104 263 037 1640 236 070 033 7.89 087 056 0.20
N'tzé‘r:ﬂ:]a dissipata (KUz) 105 191 045 1226 2.68 026 029 733 085 060 0.16
N'tzé‘;g:]a frustulum (KUtz) 1406 938 073 1447 376 057 049 739 072 053 015
N'tz\f&:@gpa'ea (Kitz). 107 210 060 1361 340 044 047 759 112 064 024
Nitzschia spp. 108 236 058 1453 340 054 042 7.84 113 061 0.20
Martyana martyi (Heriband-

Joseph) Round 109 256 043 1660 261 051 042 7.89 066 054 015
Pinnularia borealis Ehr, 110 234 050 1375 300 039 038 750 081 061 013
P'”g‘féf‘/:a brevicostata 111 1.80 041 1176 191 025 028 698 060 058 021
Pinnularia gibba Ehr. 112 235 055 14.66 325 050 044 763 078 058 0.4
Pinnularia interrupta W.Sm. 113 1.81 046 1201 212 029 038 7.2 059 057 0.20
P'”g‘;’g";’}ﬁ major (Kiitz.) 114 233 054 1544 320 065 043 7.74 097 058 0.18
Pinnularia microstauron

(Ehr) Clove 115 230 068 1487 332 048 045 750 101 056 021
Pinnularia spp. 116 244 054 1629 280 074 034 778 094 061 022
Pinnularia viridis (Nitzsch.) 112 550 061 1458 336 047 044 745 082 063 024

Ehr.
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Planothidium lanceolatum
(Brebisson) Lange- 118 238 049 1516 333 047 042 781 095 059 0.20
Bertalot
Planothidium oestrupii
(Cleve-Euler) Round & 119 165 030 1175 171 020 029 701 031 0.76 0.35
Bukhtiyarova
Planothidium peragallii
(Brun & Herib.) Round 120 160 0.22 1095 050 012 0.08 7.13 024 060 0.21
& Bukhtiyarova
Psa(rg”;rorgf;d'“mb'orem 121 163 038 1218 254 014 019 726 045 074 0.52
Psammothidium helveticum
(Hust.) Bukhtiyarova& 122 166 051 11.79 195 029 041 6.76 0.67 0.61 029
Round
Psammothidium rossi
(Hust.) Bukhtiyarova & 123 151 026 1169 1.16 0.10 007 7.02 057 057 0.19
Round
Psammothidium
subatomoides (Hust.) 124 154 043 1119 1.04 0.08 0.06 693 057 067 0.17
Bukhtiyarova & Round
Psammothidium ventralis
(Krasske) Bukhtiyarova 125 155 033 1122 0.92 0.08 0.08 693 0.36 056 0.23
& Round
Pseudostaurosira
brevistriata (Grun.) 126 230 048 1514 301 044 035 791 092 059 0.24
Williams & Round
Pseudostaurosira parasitica
var. subconstricta 127 194 058 13.00 257 018 0.17 750 0.74 0.72 0.17
(Grun.) Morales
Pseudostaurosira
pseudoconstruens
(Marciniak) 128 246 011 1367 361 050 044 7.68 122 057 0.10
D.M.Williams & Round
1987
Reimeria sinuata (Gregory)
Kociolek & Stoermer 129 226 053 1338 289 041 050 726 0.83 068 0.28
Rhoiscophenia curvata
(Kiitz.) Grun. 130 242 049 1425 312 037 031 806 093 055 0.19
Rhoopf‘,{zg'ﬁ_g'bba('zhr') 131 259 036 1610 186 058 035 7.81 071 051 0.11
Rossithidium pusillum
(Grun.) Round & 132 177 043 1269 264 024 025 7.07 074 071 047
Bukhtiyarova
Se",f‘/m%rabac"'”m('zhr') 133 200 060 1243 288 019 024 724 071 052 018
Sellaphora laevissima
(Kiitz.) Mann 134 162 040 11.00 048 014 021 7.17 048 059 0.20
Sellaphora pupula Kiitz. 135 211 055 1365 311 040 037 741 079 057 0.22
Stauroneis anceps et . 136 184 047 1198 213 028 033 7.2 073 060 023

gracilis Rabh.
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Stauroneis anceps var. 137 173 040 1117 216 023 036 7.10 061 052 022
sibirica Grun.
Stauroneis phoenicenteron
(Nitzsoh) Efr. 138 217 055 1419 325 044 041 747 081 056 0.20
Stauroneis smithii Grun. 139 172 033 1120 104 019 022 7.08 056 062 0.19
Staurosira berolinensis
(Lomm) Lange.Bertalot 140 254 034 1579 360 068 039 801 083 060 018
Staurosira binodis Ehr. 141 274 049 1657 221 042 046 786 064 054 0.14
Staurosira construens Ehr. 142 254 045 1711 177 058 040 800 068 050 0.12
Staurosirasubsalina (Hust) 4,5 539 052 1620 280 060 042 7.84 081 054 016
Lange-Bertalot
Staurosira venter (Ehr.)
Clove £ Moller 144 254 054 1580 2.89 053 042 7.88 091 061 0.18
Staurosirella lapponica
(Grun.) Williams & 145 184 046 1239 1.80 024 021 7.34 052 062 0.10
Round
Sta?’éﬁ';e"a leptostauron 4 4e 193 048 1162 253 023 023 695 056 067 018
Staurosirella pinnata Ehr. 147 2.18 054 1413 315 042 036 7.63 097 063 021
Ste‘gﬁﬂfd'scus hantzschil 1,9 591 032 1800 105 087 038 874 081 060 0.15
Stephanodiscus minutulus
Kitz) Cleve & Moller 149 282 017 1830 010 113 030 855 103 061 0.18
Surirella linearis W.Sm. 150 1.92 041 1301 316 043 041 723 058 059 0.19
Surirella spp. 151 214 054 1402 3.06 053 045 770 091 0.71 0.19
Tabellaria fenestrata
(Lungb.) Kitz. 152 2.08 047 1348 279 053 039 7.22 089 063 023
Tab}i'l.!?z”af'occu'osa (Roth) 153 183 043 1225 237 032 034 692 076 063 030
Tetﬁ‘i’ﬁ:'usg'am (Ehr.) 154 162 038 1174 109 024 032 7.04 041 075 0.18
Ulnaria ulna (Nitzsch.) 155 255 050 1590 3.08 068 043 7.99 097 058 0.6
P.Compeére
Ulnaria ulna var. acus
(Kiz) Lango-Borlot 156 264 056 1674 294 084 048 806 083 062 014
Ulnaria danica (Ktz.) 157 348 057 1750 3.32 092 012 924 110 046 0.18

Compeére & Bukhtiyarova
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Supplementary Table S3. Detailed results of statistical analyses for each of the 157 diatom
taxa. Results and modelling set-up of boosted regression tree (BRT) analyses.
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Achnanthes spp. 1 317 313 79 218 73 3 0.001 0.50 1600
Achnanthidium
minutissimum (Kitz) 2 314 336 106 122 122 3 0001 050 2150
Czarnecki
Achnanthidium affine 3 90 174 161 513 63 3 0001 050 1100
(Grun.) Czarnecki
Amphora libyca (Kdtz.)
Schoeman & 4 23 737 74 136 3.1 3  0.001 050 2450
Archibald
Amphora ovalis Kitz. 5 100 140 266 234 259 3 0.001 0.50 1400
Amphora pediculus 6 476 136 237 109 42 3 0001 050 1700
(Kitz.) Grun.
Amphora veneta Kiitz. 7 409 290 130 113 59 3 0.001 0.50 2050
Aneumastus tusculus
(ENr) Mann & Stickle 8 NA NA NA NA NA NA NA NA NA
Anomoeoneis
sphaerophora (Ehr.) 9 132 457 10 120 281 3 0.001 050 6350
Pfitzer
Anomoeoneis
sphaerophora var. 10 48 465 186 299 02 3 0001 050 2300
jakutica (Kiss.)
Zabelina
Anomoeoneis
sphaerophora var. 11 250 435 04 196 114 3 0001 050 1450
polygramma (Ehr.)
O.Mull.
AStlig:S”e"aformosa 12 374 174 101 122 229 3 0001 050 2850
Aulacoseira alpigena 13 99 706 49 102 44 3 0001 050 1500
(Grun.) Kram.
Aulacoseira distans 14 17 621 74 44 244 3 0001 050 3050
(Ehr.) Sim.
Aulacoseira granulata 15 115 231 62 472 121 3 0001 050 1400
(Ehr.) Sim.
Aulacoseira islandica
(OMill) Sim. 16 729 43 68 108 51 3 0001 050 1550
A“'S""i‘lf]g’se'ra'ta"ca(Ehr') 17 357 163 90 321 68 3 0001 050 1000
Aulacoseira lirata (Ehr.) 19 51 175 335 55 334 3 0001 050 1150
Ross in Hart.
Aulacoseira perglabra 19 00 88 00 00 132 3 0000 050 1000

(Oestrup) Haworth.
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Aulacoseira spp. 20 41 301 12 517 129 3 0.001 050 1100
Aulacoseira subarctica
(OMll) Haworth 21 44 461 265 90 139 3 0001 050 1800
Aulacoseira valida 22 118 421 178 17.8 105 3 0001 050 8700
(Grun.) Kram.
Caloneis baccilum 23 99 08 02 15 06 3 0001 050 1400
(Grun.) Cleve
Calcolze\’l'g’s”'cu'a(Ehr') 24 101 71 354 348 126 3 0000 050 1000
Cavinula cocconeiformis
(Gregory) Mann & 25 19 54 22 46 859 3 0.001 050 1150
Stickle
Cavinula
pseudoscutiformis
274 475 5. 7 104 001 050 2
(Hust, x A Schm) 26 5 50 9 04 3 0001 050 2900
Mann & Stickle
Cocconeis pediculus Ehr. 27 29 45 78 410 438 3 0.001 050 1150
Coéchﬁne'smacem”'a 28 146 132 210 311 201 3 0001 050 2700
Craticula
cuspidata(Kitz) Mann 29 348 314 152 133 53 3 0001 050 1950
Cyclostephanos dubius 30 556 124 141 113 65 3 0001 050 2400
(Fricke) Round
Cyﬂgi”ame”egh'”'am 31 208 596 79 71 46 3 0001 050 3050
Cyclotella ocellata Pant. 32 16 36 17 10 921 3 0.001 050 1000
Cyclotella 33 06 33 27 764 170 3 0000 050 1000
pseudostelligera Hust.
Cyclotella radiosa 34 165 206 178 7.1 381 49 0.000 0.75 1000
(Grun.) Lemm.
Cyclotella stelligera 35 NA NA NA NA NA NA NA NA NA
Cleve & Grun.
Cymatopleura solea
NA NA NA NA NA NA NA NA NA
(Breb.) W.Sm. 36
Cymbella cistula
(Ehr) Kirch. 37 69 276 225 31.8 112 3 0001 050 1100
Cymbella cymbiformis 338 NA NA NA NA NA NA NA NA NA
Agardh
Cymbella proxima 39 38 61 90 283 528 3 0001 050 1700
Reimer.
Cymgi’zp'euracusr"data 40 129 71 482 250 69 3 0001 050 1850
Cymbopleura inaequalis 40 135 454 100 148 197 3 0001 050 1050

(Ehr.) Kram.
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Cymbopleura
naviculiformis 42 171 271 184 187 188 3 0.001 050 3350
(Auerswald) Kram.
Diatoma tenuis
C AAgardh 43 107 60 457 176 200 3 0.001 050 2800
Diploneis elliptica 44 301 292 105 216 86 3 0001 050 1050
(Kitz.) Cleve
Diploneis oblongella 45 327 336 97 146 95 3 0001 050 2100
(Naegeli) Cleve-Euler
Diploneis ovalis (Hilse.) 46 259 251 86 303 102 3 0.001 0.50 1850
Ellerbeckia arenaria 47 NA NA NA NA NA NA NA NA NA
(Moore) Crawford
Encyonema alpinum 48 632 50 142 153 23 3 0001 050 2850
(Grun.)
Encyonema minutum 49 240 481 148 71 59 3 0001 050 2200
(Hilse) Mann
Encyonema obscurum 50 919 02 01 76 01 3 0001 050 1300
(Krasske) Mann
Encyonema silesiacum 51 431 195 141 160 7.3 3 0001 050 4300
(Bleisch) Mann
Encyonopsis aequalis
(W.Smith) Kram. 52 213 308 124 264 91 3 0001 050 1000
Epithemia adnata
(KUtz) Breb. 53 33 711 111 60 85 3 0001 050 2550
Ep%‘i?'aturg'da (Bhr) g4 172 205 164 90 278 3 0001 050 1550
Eucocconeis flexella
(Kit2) P.T.Clove 55 215 27 182 166 410 3 0001 050 2300
Eucocconeis laevis
(Oestrup) Lange- 56 260 181 230 7.7 252 3 0.001 050 1950
Bertalot
Eunotia arcus Ehr. 57 288 92 238 151 231 3 0001 050 1950
E“rll/‘l)itl'fsb"““ar's(Ehr') 58 189 206 146 208 251 3 0000 050 1000
Eunotia faba (Ehr.) Grun. 59 36 217 57 657 33 3 0.001 0.50 1350
Eunotia monodon Ehr. 60 340 32 47 534 48 3  0.001 050 1050
Eunotia pectinalis
(Dillw) Rabenh, 61 238 197 215 245 105 3 0001 050 1000
Eunotia praerupta Ehr. 62 328 95 190 340 48 3 0.001 050 4400
Eunotia spp. 63 59 101 577 198 65 3 0.000 050 1000
Eunotia sudetica 64 213 146 406 152 83 3 0001 050 1400
O.Mdller
Eunotia triodon Ehr. 65 20 69 02 909 00 3 0001 050 1000
Eunotia veneris (KUtz) s« \A NA NA NA NA NA NA NA NA

De Toni
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Fr%’;'s"’r‘;'acap“c'”a 67 331 184 155 190 140 3 0001 050 3450
Fragilaria constricta Ehr. 68 171 211 18 50.0 100 3 0.001 0.50 1550
Fr"’(‘gr'llj"ri]”a intermedia 69 NA NA NA NA NA NA NA NA NA
FragilariateneraW.Sm. 70 20 62 589 231 97 3 0.001 0.50 1800
Fragilaria vaucheriae
! 4 146 45 3 0 001 050 1
(Kutz) Lange-Bertalot 72 © 6 455 393 03 3 0001 050 1300
Fragilariforma virescens
(Ralfs) D.M.Williams 72 67 736 35 89 7.3 3 000l 050 1200
& Round
Gomphonema 73 91 178 193 272 265 3 0001 050 1000
acuminatum Ehr.
Gozghonemaanguswm 74 531 73 43 254 98 49 0000 0.75 1000
Gogﬁrhonemadavat”m 75 NA NA NA NA NA NA NA NA NA
Gogﬁrhonemagrac'le 76 93 169 298 131 309 3 0001 050 1450
Gomphonema olivaceum 2 45 150 95 50 64 3 0001 050 1000
(Horn.) Breb.
GOEEchO”emaparV”wm 78 163 204 479 88 66 3 0001 050 1450
Gogﬁrhonematr”mat”m 79 152 288 339 135 86 3 000l 050 2700
Gyrosigma attenuatum
(Kitz.) Rabenhorst 80 395 187 96 187 135 3 0001 050 5200
Hantzschia amphioxys 81 93 634 123 99 50 3 000l 050 1000
(Ehr.) Grun.
Hippodonta capitata
(Ehr) Lange-Bertalot 82 31 813 32 60 64 3 0001 050 1250
et al.
Hippodonta hungarica
(Grun.) Lange-Bertalot 83 NA NA NA NA NA NA NA NA NA
etal.
Karayevia laterostrata
(Hust) Bukhtivarova B4 60 630 191 15 104 3 0001 050 2000
Lemnicola hungarica
(Grun.) Round & 85 NA NA NA NA NA NA NA NA NA
Basson
Meridion circulare
(Greville) Agardh 86 130 255 281 226 109 3 0001 050 6300
Na‘lggltjzlacryptocepha'a 87 475 278 49 104 93 3 0001 050 1800
Navicula oblonga Kiitz. 88 342 397 97 104 61 3 0001 050 3500
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Na‘ﬁgt‘z'aperegr'”a('zhr') 80 104 85 112 154 545 3 0001 050 1000
Navicula radiosa Kitz. 90 122 333 233 185 127 3 0.001 0.50 2250
Na}gﬁt‘z'a rhynchocephala o) 5,45 605 18 109 26 3 0001 050 1000
Navicula spp. 92 162 237 138 394 69 3 0001 050 1850
Navicula vulpina Kiitz. 93 207 171 117 134 371 3 0.001 050 2650
Neidium affine (Ehr.) 94 161 94 91 330 324 3 0001 050 1150
Pfitzer
Neidium ampliatum %5 NA NA NA NA NA NA NA NA NA
(Ehr.) Kram.
Neidium bisulcatum % NA NA NA NA NA NA NA NA NA
(Lager.) Cleve
Neidium hitchcockii 97 321 304 144 79 152 3 0001 050 8150
(Ehr.) Cleve
Ne'gl':\r/';'”d's (Ehr.) 98 322 257 197 143 82 3 0001 050 2350
Neidium iridis f. vernales 99 NA NA NA NA NA NA NA NA NA
Reichelt
Neidium ladogense 100 37.6 162 114 171 177 3 0001 050 1900
(Cleve) Foged
Neidium spp. 101 NA NA NA NA NA NA NA NA NA
Nitzschia amphibia Grun. 102 NA NA NA NA NA NA NA NA NA
Nitzschia amphibiavar. 103 \aA NA NA NA NA NA NA NA NA
thermalis
Nitzschia denticula Grun. 104 192 379 228 114 87 3 0.001 050 3800
Nitzschia dissipata 105 290 189 224 150 148 3 0001 050 2650
(Ktz.) Grun.
Nitzschia frustulum 106 NA NA NA NA NA NA NA NA NA
(Katz.) Grun.
N'I\Z/\S/Cg:ﬁpa'ea('(“tz') 107 296 43 79 145 436 3 0001 050 1800
Nitzschia spp. 108 125 139 129 564 43 3 0001 050 1250
Martyana martyi (Heriband-
oot Roud 109 43 797 116 27 18 3 0001 050 2800
Pinnularia borealis Ehr. 110 415 262 154 146 22 3 0.001 0.50 1000
P'”gllg\‘j‘:abrev'cosma 111 600 135 62 90 113 3 0001 050 2300
Pinnularia gibba Ehr. 112 NA NA NA NA NA NA NA NA NA
P'r{?V“gar;'a'”terr“pta 113 403 277 66 158 96 3 0001 050 3700
Pinnularia major (KUtz) 1, 39 135 559 220 50 3 0001 050 1550
Rabenh.
Pinnularia microstauron 1.5 ;4 584 255 214 173 49 0000 050 1000

(Ehr.) Cleve
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No.

BRT % TJuly (BRT)

BRT % cond (BRT)

BRT % Si (BRT)

BRT % depth (BRT)

Learning rate (BRT)

Bag fraction (BRT)

Number of fitted trees

(BRT)

Pinnularia spp.
Pinnularia viridis
(Nitzsch.) Ehr.
Planothidium
lanceolatum
(Brebisson) Lange-
Bertalot
Planothidium oestrupii
(Cleve-Euler) Round
& Bukhtiyarova
Planothidium peragallii
(Brun & Herib.)
Round &
Bukhtiyarova
Psammothidium bioretti
(Germ.)
Psammothidium
helveticum (Hust.)
Bukhtiyarova &
Round
Psammothidium rossi
(Hust.) Bukhtiyarova
& Round
Psammothidium
subatomoides (Hust.)
Bukhtiyarova &
Round
Psammothidium ventralis
(Krasske)
Bukhtiyarova &
Round
Pseudostaurosira
brevistriata (Grun.)
Williams & Round
Pseudostaurosira
parasitica var.
subconstricta (Grun.)
Morales
Pseudostaurosira
pseudoconstruens
(Marciniak)
D.M.Williams & Round
1987
Reimeria sinuata
(Gregory) Kociolek &
Stoermer

116
117

118

119

120

121

122

123

124

125

126

127

128

129

15.5
15.9

12.8

20.2

19.2

4.9

7.8

12.4

49.9

14.7

17.1

8.7

NA

23.1

25.8
31.1

244

50.6

47.2

63.2

28.7

59.3

15.2

55.2

18.8

14.1

NA

245

43.5
16.8

24.2

12.4

10.7

20.8

3.9

10.7

24.9

23.2

214

35.6

NA

9.3

2| BRT % pH (BRT)

32.0

21.8

6.4

19.5

05

26.7

12.5

25

4.4

22.6

31.7

NA

36.1

H o
[N =N

16.7

10.4

3.4

10.6

32.9

5.0

7.5

2.5

20.1

9.9

NA

7.0

w  w|Tree complexity (BRT)

NA

0.001
0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

NA

0.001

o o
o w
S o

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

NA

0.50

1000
1450

2250

1000

1750

1050

1900

2900

4300

3150

8250

1350

NA

1400
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Rhoiscopheniacurvata 155 NA NA NA NA NA NA NA NA NA
(Kutz.) Grun.
Rh%pi‘/ll?]?l'ag'bba('zhr') 131 352 272 145 59 173 3 0001 050 1600
Rossithidium pusillum
(Grun.) Round & 132 150 609 53 68 120 3 0001 050 2150
Bukhtiyarova
Sellaphora bacillum 133 149 119 677 15 40 3 0001 050 1950
(Ehr.) Mann
Sellaphora laevissima
(Kitz) Mann 134 93 643 170 11 83 3 0001 050 2700
Sellaphora pupula Kiitz. 135 304 129 185 177 204 3 0001 050 4350
Stauroneisanceps etf. 146 576 313 195 119 68 3 0001 050 7600
gracilis Rabh.
Stauroneis ancepsvar. - ya; s55 141 342 17 146 3 0001 050 3950
sibirica Grun.
Stauroneis
phoenicenteron 138 144 158 356 199 143 3 0.001 0.50 1850
(Nitzsch.) Ehr.
Stauroneis smithii Grun. 139 36.2 386 111 85 56 3 0.001 0.50 2650
Staurosira berolinensis
(Lomm) Lango.erialot 140 NA NA NA NA NA NA NA NA NA
Staurosira binodis Ehr. 141 167 295 191 280 6.6 3 0.001 050 1750
Stag;‘?s'racons”uens 142 132 141 110 365 252 3 0000 050 1000
Staurosira subsalina
(Hust) Lange-Bertalot 143 309 200 160 240 91 3 0001 050 6350
Staurosiraventer (Ehr) 1/, 119 393 266 156 65 3 0001 050 1850
Cleve & Moller
Staurosirella lapponica
(Grun.) Williams & 145 281 365 56 222 77 3 0001 050 1000
Round
Staurosirella 146 NA NA NA NA NA NA NA NA NA
leptostauron (Ehr.)
Staurosirella pinnata Ehr. 147 282 256 150 144 169 3 0001 050 3150
Stephanodiscus 148 209 104 62 547 7.8 3 0.001 050 4200
hantzschii Grun.
Stephanodiscus minutulus
(Kiitz.) Cleve & 149 05 02 980 06 07 3 0001 050 1000
Moller
Surirella linearis W.Sm. 150 104 323 296 233 44 49 0.000 0.75 1000
surirella spp. 151 28 492 105 89 286 3 0001 050 1100
Tabellaria fenestrata 152 315 212 237 173 63 3 0001 050 4150

(Lungb.) Kiitz.
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Tabellaria flocculosa 153 258 267 49 308 118 3 0001 050 5400
(Roth.) Kiitz.
Temﬁ'sdusglans (Bhr) 154 99 381 47 81 392 3 000l 050 4650
Ulnariaulna (Nitzsch) oo 5ee 199 237 124 163 3 0001 050 1700
P.Compere

Ulnaria ulna var. acus
(Kitz.) Lange-Bertalot

Ulnaria danica (Kiitz.)
Compere & 157 63 626 01 200 111 3 0.001 0.50 1700
Bukhtiyarova

156 NA NA NA NA NA NA NA NA NA

Supplementary Table S4. Detailed results of statistical analyses for each of the 157 diatom
taxa. Quality evaluation of boosted regression tree (BRT) analyses.
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s 5 §e £z 2S5 2 3 E£% %

Zz =90 s0 79 ©3 NS n 0% o

Achnanthes spp. 1 1.09 097 108 0.57 0502 0.171 0.073 0.618 0.001
Achnanthidium

minutissimum (Kditz.) 2 37.43 3154 36.75 13.05 0.516 0.309 0.079 0.782 0.001

Czarnecki
Achnanthidium affine
(Grun.) Czarnecki
Amphora libyca (Kitz.)
Schoeman & 4 17.84 15.66 17.67 11.97 0.405 0.239 0.111
Archibald

Amphora ovalis Kiitz. 11.60 10.75 11.64 4.01 0.447 0.066 0.088
Amphora pediculus

5
y 6 123 113 121 0.69 0.379 0.269 0.112 0.440 0.007
(Katz.) Grun.
Amphora veneta Kdtz. 7 016 014 0.16 0.08 0.468 0.285 0.051 0.352 0.034
8

Aneumastus tusculus
(Ehr.) Mann & Stickle NA NA NA NA NA NA NA

3 737 7.04 727 578 0410 0.209 0.104 0.338 0.048
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Anomoeoneis
sphaerophora (Ehr.) 9 19.34 1507 18.87 1572 0.566 0.346 0.103 0.482 0.005
Pfitzer
Anomoeoneis
sphaerophora var. 10 095 086 098 095 0430 0422 0.113
jakutica (Kiss.)
Zabelina
Anomoeoneis
sphaerophora var. 11 26.62 2479 2759 26.81 0.423 0454 0.104 0.338 0.046
polygramma (Ehr.)
Muller
AStﬁ'r;‘s’:e"aformosa 12 1817 15.07 17.67 12.36 0.523 0448 0.066 0.641 0.001
Aulacoseira alpigena 13 066 062 065 048 0.328 0.164 0.087 0.334 0.040
(Grun.) Kram.
Aulacoseira distans 14 606 516 582 341 0.453 0.315 0.109 0.453 0.003
(Ehr.) Sim.
Aulacoseira granulata 15 69.71 6502 68.54 34.82 0.384 0.156 0.090
(Ehr.) Sim.
Aulacoseira islandica 16 019 018 019 013 0313 0275 0.034 0.350 0.020
(O.Mull.) Sim.
A“'é"‘icrgse'ra talica (Ehr.) 15 g5 45 84.05 86.82 36.77 0.421 0.101 0.065
Aulacoseira lirata (Bhr.) 16 1460 1392 1454 1040 0.409 0.166 0.103
Ross in Hart.
Aulacoseira perglabra 19 591 591 614 611 0217 0.326 0.100
(Oestrup) Haworth.
Aulacoseira spp. 20 057 054 056 042 0339 0.043 0.043 0.399 0.016
Aulacoseira subarctica ) 354 2995 4276 18.07 0.434 0.294 0.081 0.357 0.049
(O.Muill.) Haworth
Aulacoseira valida 22 007 004 007 003 0755 0.411 0.065 0.353 0.033
(Grun.) Kram.
Caloneis baccilum 23 212 202 217 208 0280 0379 0.096 0.445 0.003
(Grun.) Cleve
Ca'glr;fl'zs"'c”'a(Ehr') 24 134 134 136 059 0412 0.092 0.092 0.696 0.001
Cavinula cocconeiformis
(Gregory) Mann & 25 395 382 390 279 0306 0.125 0.103 0483 0.001
Stickle
Cavinula
pseudoscutiformis 26 1.06 086 098 053 0500 0.506 0.052 0.705 0.001
(Hust. ex A.Schm.)
Mann & Stickle
Cocconeis pediculus Ehr. 27 487 4.65 496 3.44 0.372 0.095 0.074
Cocconeis placentula 28 30.37 23.97 2899 9.78 0.560 0.261 0.063 0.688 0.001

Ehr.
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Craticula cuspidata 20 230 202 225 092 0451 0.303 0.049 0.644 0.001
(Kitz.) Mann
Cyclostephanos dubius 30 17.90 1517 17.38 9.99 0.471 0.432 0.085 0.462 0.004
(Fricke) Round
Cyﬂ%‘é"a meneghiniana 59 g 09 064 7179 3346 0565 0.424 0.063 0.654 0.001
Cyclotella ocellata Pant. 32 420 4.17 4.17 3.97 0.239 0.079 0.139
Cyclotella 33 084 084 083 065 0295 0065 0.120
pseudostelligera Hust.
Cyclotella radiosa 34 050 050 050 0.19 0541 0.058 0.085
(Grun.) Lemm.
Cyclotella stelligera 3B NA NA NA NA NA NA NA
Cleve & Grun.
Cymatopleura solea
(Brob.) W Sm. 3% NA NA NA NA NA NA NA
Cy”ll?fc':]ac'St“'a(Ehr') 38 055 052 056 029 0416 0.086 0.083 0.480 0.035
Cymbella cymbiformis 39 NA NA NA NA NA NA NA
Agardh
Cymbella proxima 40 020 019 021 013 0350 0.144 0.049
Reimer.
Cyr&%‘:f'e“racusr"data 41 029 025 029 024 0455 0.422 0074 0.619 0.001
Cymbopleura inaequalis 17 16 017 011 0352 0.097 0.076
(Ehr.) Kram.
Cymbopleura
naviculiformis 43 022 016 020 011 0579 0.397 0.063 0.660 0.001
(Auerswald) Kram.
Diatoma tenuis
C A Agardh 44 168 146 168 072 0468 0.141 0.081 0.450 0.008
Diplones elliptica 45 027 026 027 013 0422 0.243 0058 0502 0.002
(Kutz.) Cleve
Diploneis oblongella 46 020 017 019 009 0515 0327 0.058 0537 0.001
(Naegeli) Cleve-Euler
Diploneis ovalis (Hilse.) 47 031 0.27 031 0.21 0.499 0.212 0.068 0.484 0.002
Ellerbeckia arenaria
(Moore) Crawford 48 NA NA NA NA NA NA NA
E”C(éorﬂi“;aa'p'””m 66 008 006 007 003 0501 0405 0.066 0.365 0.012
Encyonema minutum 49 0.05 005 005 003 0468 0.278 0.072 0.447 0.003
(Hilse) Mann
Encyonema obscurum 50 397 381 390 3.80 0283 0.358 0.107
(Krasske) Mann
Encyonema silesiacum 51 100 062 084 013 0665 0.443 0.032 0.759 0.001

(Bleisch) Mann
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Encyonopsis aequalis
(W.Smith) Kram. 37 005 005 005 002 0495 0.161 0.093
Epithemia adnata 52 5801 48.12 54.85 30.14 0485 0.262 0.063 0.726 0.001
(Kdtz.) Breb.
Ep'&'&?'at”rg'da (Bhr) 53 036 032 037 024 0558 0.227 0.084 0403 0.003
Eucocconeis flexella 54 221 201 216 172 0393 0.153 0.113 0.373 0.016
(Katz.) Cleve
Eucocconeis laevis
(Oestrup) Lange- 55 9.62 880 950 886 0443 0.238 0.062 0.337 0.043
Bertalot
Eunotia arcus Ehr. 56 1.00 087 099 036 0475 0.206 0.083 0.465 0.005
E“m:fsb"“”a”s (Bhr) 57 1026 1226 12.65 7.20 0.358 0.146 0.082 0.726 0.001
Eunotia faba (Ehr.) Grun. 58 229 217 225 170 0.362 0.144 0.068 0.523 0.002
Eunotia monodon Ehr. 59 734 708 7.25 6.55 0.311 0.192 0.094 0.592 0.001
Eunotia pectinalis 60 13.34 12.96 1331 9.77 0468 0.139 0.063 0515 0.005
(Dillw.) Rabenh.
Eunotia praerupta Ehr. 61 32.08 22.02 30.59 22.68 0.664 0.310 0.079 0.835 0.001
Eunotia spp. 62 121 121 121 1.04 0.269 0.137 0.088
Eunotia sudetica O.Miill. 63 1.60 148 161 061 0.477 0.066 0.072 0.436 0.004
Eunotia triodon Ehr. 64 1.13 111 112 1.06 0.260 0.313 0.104 0.407 0.001
Eunotlave_nerls (Kutz.) 65 NA NA NA NA NA NA NA
De Toni
Fragé'sar;'acapuc'”a 67 2091 1529 19.84 632 0593 0.341 0.090 0.746 0.001
Fragilaria constricta Enr. 68 0.49 046 049 0.32 0.376 0.353 0.115 0.387 0.005
Frag:han”a intermedia 70 NA NA NA NA NA NA NA
Fragilariatenera W.Sm. 71 035 0.33 0.36 0.29 0.387 0.158 0.069
Fragilaria vaucheriae
(Kitz) Lango-Bortalot 75 303 289 300 290 0391 0339 0108
Fragilariforma virescens
(Ralfs) D.M.Williams 76 0.67 0.64 069 055 0276 0279 0.103 0.522 0.001
& Round
Gomphonema 77 042 041 042 0.12 0.478 0.069 0.077
acuminatum Ehr.
Goxghonemaa"g““”m 78 069 069 072 033 0454 0.138 0.079
Gog‘ﬁl‘onemada"at“m 79 NA NA NA NA NA NA NA
Gog‘rﬁ’:‘onemagrac"e 80 039 036 039 013 0539 0.110 0.067
Gomphonema olivaceum g1 06 00 006 002 0351 0.100 0.118

(Horn.) Breb.
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Gomg?zonemapa”’“'“m 82 264 242 259 071 0420 0.150 0.071
Gogﬁl‘onematr“”‘m“m 83 244 195 230 1.02 0529 0.217 0.072
Gyrosigma attenuatum g, 415 98 039 010 0.665 0.269 0.058 0.485 0.004
(Kitz.) Rabenhorst
Hantzschia amphioxys 85 7.92 759 821 536 0450 0.140 0.056
(Ehr.) Grun.
Hippodonta capitata
(Ehr.) Lange-Bertalot 86 1.38 131 142 115 0.290 0.071 0.086
etal.
Hippodonta hungarica
(Grun.) Lange- 87 NA NA NA NA NA NA NA
Bertalot et al.
Karayevia laterostrata — go 5 0g 07 007 003 0443 0361 0102 0.428 0.001
(Hust.) Bukhtiyarova
Lemnicola hungarica
(Grun.) Round & 89 NA NA NA NA NA NA NA
Basson
Meridion circulare
(Greville) Agardh 90 0.10 007 0.10 005 0.685 0.342 0.107
Na‘ﬁﬁ‘tjz'a“yptocepha'a 91 156 137 150 076 0447 0323 0.063 0558 0.001
Navicula oblonga Kiitz. 92 023 0.8 022 0.2 0.606 0.280 0.052
Na‘l’éﬁﬁz'apereg””a('zhr') 93 039 038 039 032 0299 0133 0081 0.356 0.017
Navicula radiosa Kitz. 94 12.06 10.15 11.69 3.33 0.525 0.262 0.072
Na‘l’é‘fjﬂa rhynchocephala o5 551 197 200 154 0284 0133 0.056 0500 0.004
Navicula spp. 96 010 009 010 004 0507 0.132 0.082 0.484 0.002
Navicula vulpina Kiitz. 97 0.80 0.67 077 031 0503 0269 0.071 0.412 0.028
Ne'g]!ﬁ?efff'”e (Ehr.) 98 008 008 009 006 0346 0.028 0.079
Neidium ampliatum 9 NA NA NA NA NA NA NA 0421 0019
(Ehr.) Kram.
Neidium bisulcatum 100 NA NA NA NA NA NA NA 0468 0.004
(Lager.) Cleve
Neidium hitchcockii 102 0.04 002 003 001 0762 0530 0.068 0.603 0.001
(Ehr.) Cleve
Neg:gc‘e'”d's (Ehr.) 100 085 070 083 020 0555 0224 0.042 0.603 0.003
Neldlgmlrldlsf.vernales 103 NA NA NA NA NA NA NA
Reichelt
Neidium ladogense 104 003 003 003 001 0426 0210 0.084 0420 0.001

(Cleve) Foged
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Neidium spp. 1056 NA NA NA NA NA NA NA 0470 0.008
Nitzschia amphibiaGrun. 106 NA NA NA NA NA NA NA
Nltzschlaa_mphlblavar. 107 NA NA NA NA NA NA NA
thermalis
Nitzschia denticula Grun. 108 3.21 229 3.03 058 0.622 0.279 0.063 0.554 0.011
Nitzschia dissipata 109 039 031 038 012 0559 0279 0.067 0.559 0.001
(Kitz.) Grun.
Nitzschia frustulum 110 NA NA NA NA NA NA NA
(Kitz.) Grun.
N'tf/flcg'rf]‘pa'ea (KUz). 117 1852 140 155 1.08 0414 0201 0.051 0488 0.014
Nitzschia spp. 112 163 153 167 121 0372 0.148 0.094 0566 0.026
Martyana martyi
(Heriband-Joseph) 113 0.08 0.06 0.07 0.03 0.566 0.170 0.107
Round
Pinnularia borealis Ehr. 114 026 0.25 0.27 0.18 0.456 0.138 0.085
P'”g:’e'sg'abrev'COStata 115 1.07 088 1.03 0.37 0513 0.307 0.065 0.615 0.001
Pinnularia gibba Ehr. 116 NA NA NA NA NA NA NA
P'”w‘?r::a'”terr“pta 117 042 028 035 010 0617 0.467 0.060 0.679 0.001
Pinnularia major (KUtz) 119 681 075 083 038 0392 0.071 0.083
Rabenh.
Pinnularia microstauron 1,9 155 15, 155 049 0426 0.108 0.070
(Ehr.) Cleve
Pinnularia spp. 120 0.09 0.08 0.09 004 0409 0.038 0.086
Pinnularia viridis 121 071 065 072 0.44 0545 0.128 0.058 0.556 0.031
(Nitzsch.) Ehr.
Planothidium
lanceolatum 122 171 146 174 062 0542 0191 0.083
(Brebisson) Lange-
Bertalot
Planothidium oestrupii
(Cleve-Euler) Round 123 0.04 0.04 004 002 0.362 0.119 0.056 0.289 0.041
& Bukhtiyarova
Planothidium peragallii
(Brun & Herib.) 124 004 004 004 002 0477 0296 0.089 0.342 0.015
Round &
Bukhtiyarova
Psammothidium bioretti
(Germ) 125 294 285 305 257 0272 0.346 0.087 0471 0.001
Psammothidium
helveticum (Hust.) 126 0.87 080 089 070 0392 0.288 0.050 0.361 0.014
Bukhtiyarova &
Round
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Psammothidium rossi
(Hust) Bukhtiyarova 127 0.05 0.04 005 002 0525 0.449 0.102 0.528 0.001
& Round
Psammothidium
subatomoides (Hust.)
: 128 218 1.85 212 1.28 0.466 0.221 0.085 0.428 0.003
Bukhtiyarova &
Round
Psammothidium ventralis
(Krasske) 129 037 028 033 018 0546 0389 0.084 0516 0.001
Bukhtiyarova &
Round
Pseudostaurosira
brevistriata (Grun.) 130 14.94 9.00 13.94 3.90 0.713 0.223 0.096
Williams & Round
Pseudostaurosira
parasitica var. 131 167 156 1.66 1.17 0.380 0.276 0.070 0.531 0.001
subconstricta (Grun.)
Morales
Pseudostaurosira
pseudoconstruens
(Marciniak) 132 NA NA NA NA NA NA NA
D.M.Williams &
Round 1987
Reimeria sinuata
(Gregory) Kociolek & 133 023 021 023 0.07 0442 0.195 0.061
Stoermer
Rhoiscophenia curvata 45, NA NA' NA NA NA NA  NA 0355 0016
(Kitz.) Grun.
Rh‘g’mﬁ;ag'bba(Ehr') 135 028 025 029 0.4 0538 0136 0.071 0482 0.002
Rossithidium pusillum
(Grun.) Round & 136 5.44 481 543 237 0.435 0.366 0.090 0.474 0.001
Bukhtiyarova
Sellaphora bacillum 137 134 121 134 097 0380 0338 0.082 0.625 0.001
(Ehr.) Mann
Sellaphora laevissima 138 0.76 0.66 072 054 0.446 0.396 0.088 0.426 0.002
(Kutz.) Mann
Sellaphora pupula Kiitz. 139 540 3.40 4.73 145 0.661 0.474 0.059 0.877 0.001
Stauroneisanceps etf. .0 539 197 264 133 0697 0574 0.060 0.838 0.001
gracilis Rabh.
Stauroneis ancepsvar. 441 509 007 008 004 0496 0393 0.114 0.426 0.002
sibirica Grun.
Stauroneis
phoenicenteron 142 298 264 294 134 0.463 0.198 0.065
(Nitzsch.) Ehr.
Stauroneis smithii Grun. 143 027 022 025 0.12 0.480 0.343 0.072 0.618 0.001
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Staurosira berolinensis
(Lemm.) Lange- 144 NA NA NA NA NA NA NA
Bertalot
Staurosira binodis Ehr. 145 26.91 23.48 27.54 19.67 0.515 0.228 0.101
Stal‘éms”acons”uens 69 17.22 17.22 17.75 1437 0.389 0.135 0.059 0462 0.018
Staurosira subsalina 146 24156 122.25 192.27 49.72 0.735 0.450 0.097
(Hust.) Lange-Bertalot
Staurosira venter (Ehr.) ) 1o 546 99 915,97 240.26 40.32 0.500 0.203 0.095
Cleve & Moller
Staurosirella lapponica
(Grun) Williams & 148 0.8 0.7 0.18 009 0.446 0.193 0.068 0.323 0.038
Round
Staurosirella 149 NA NA NA NA NA NA NA
leptostauron (Ehr.)
Staurosirella pinnata Ehr. 150 105.65 83.48 101.60 30.23 0.570 0.232 0.067
Stephanodiscus 151 120.00 77.05 95.46 34.22 0.630 0548 0.062 0.669 0.001
hantzschii Grun.
Stephanodiscus minutulus
(Kiitz) Cleve & 152 539 539 540 528 0.330 0.050 0.068
Moller
Surirella linearis W.Sm. 153 011 011 010 0.06 0453 0.083 0.081 0.474 0.006
Surirella spp. 154 006 0.05 005 0.03 0444 0071 0.082 0.384 0.045
Tabellaria fenestrata 155 18.43 11.69 15.90 2.83 0.671 0.386 0.065 0.779 0.001
(Lungb.) Kiitz.
Tabellaria flocculosa 156 137.66 69.20 101.64 1559 0.731 0542 0.080 0.915 0.001
(Roth.) Kiitz.
Tetﬁﬁ{g'usg'a”S(Ehr') 157 006 004 005 002 0579 0495 0.065 0.491 0.001
Ulnaria ulna (Nitzsch.) 2, 1536 1318 1499 546 0517 0.252 0.096
P.Compere
Ulnaria ulna var. acus
(Ktz.) Lange-Bertalot 73 NA - NA - NA NA NA NA  NA
Ulnaria danica (Kitz.)
Compére & 74 155 143 160 156 0391 0584 0.020
Bukhtiyarova
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Supplementary Table S5. The total number of occurrences (N), maximum percent

abundance (maximum %), mean percentage in all samples in which the species occurs
(average %), and summary of indicator taxa per environmental factor (I) and vegetation type

(D). EC — electrical conductivity.
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Diatom taxon z = T DuLuosssssalddAR 2R
Achnanthes spp. 43 91 03
Achnanthidium 82 510 2.1 I
minutissimum
Achnanthidium affine 11 35.3 04 I I
Amphora pediculus 23 122 0.2 I I
Amphora veneta 14 38 0.1 I
Anomoeoneis 28 589 0.6 |
sphaerophora
Anomoeoneis sph. 4, 439 (4 !
var. jakutica
Anomoeoneis sph. 12 730 05 | |
var. polygramma
Asterionella formosa 48 479 0.9 [
Aulacoseira alpigena 13 10.2 0.1 I
Aulacoseira distans 20 28.3 0.4 I
Aulacoseira 10 53 01 o
islandica
Aulacoseira lirata 11 459 05 I
Aulacoseira 5 350 02 |
perglabra
Aulacoseira spp. 20 95 01 [
Aulacoseira 15 553 1.0 | B
subarctica
Aulacoseira valida 16 25 01 1 I
Caloneis baccilum 16 206 0.2 I I
Caloneis silicula 81 105 04 I I
Cavinula 45 535 03 o
cocconeiformis
Cavinula. 43 98 (2 |
pseudoscutiformis
Cocconeis pediculus 17 26.7 0.3 I
Cocconeis placentula 78 36.5 2.1 I
Craticula cuspidata 68 13.9 0.5 [
Cyclostephanos 24 460 0.9 |
dubius
Cyclotella 62 810 2.3 | |
meneghiniana
Cyclotella radiosa 26 59 0.2 I
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Diatom taxon z S T hnlsnssssdlddr82R
Cymbella cistula 4 76 0.2 [ I
Cymbopleura 38 69 01 | |
cuspidata
Cymbopleura 51 49 0.2 L1
naviculiformis
Diatoma tenuis 32 120 0.3 I I
Diploneis elliptica 29 53 01 I I
Diploneis oblongella 23 42 0.1 | [
Diploneis ovalis 22 59 01 I [
Encyonema minutum 12 19 00 | I
Encyonema 78 54 05 BN
silesiacum
Epithemia adnata 89 775 24 I [
Epithemia turgida 12 59 01 I I
Eucocconeis flexella 15 19.6 0.2 I I
Eucocconeis laevis 17 428 04 I
Eunotia arcus 34 84 03 I
Eunotia bilunaris 70 37.7 0.9 [
Eunotia faba 35 19.2 03 I I
Eunotia monodon 46 37.7 0.5 I
Eunotia pectinalis 41 46.1 0.7 [
Eunotia praerupta 81 538 16 [
Eunotia sudetica 14 108 0.2 I I
Eunotia triodon 12 150 0.1 I I
Encyonema alpinum 15 2.8 0.1 [
Fragilaria capucina 100 31.1 2.1 [
Fragilaria constricta 11 84 0.1 I
Staurosira 19 544 06 | | |
construens
Fragllarlforma 17 100 0.1 I
virescens
Gyrosigma 31 41 02 B
attenuatum
Karayevia 11 25 01 | |
laterostrata
Navicula 41 132 04 B
cryptocephala
Navicula oblonga 16 49 01 I
Navicula peregrina 11 82 0.1 I
Navicula 38 17.8 03 L1
rhynchocephala
Navicula spp. 27 28 01 I I
Navicula vulpina 25 84 02 I
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Diatom taxon z S I ILUGHFFTossddAdARrRZR
Neidium ampliatum 25 4.8 0.1 [
Neidium iridis 63 56 04 I
Neidium bisulcatum 30 17.2 0.2 I
Neidium hitchcockii 24 13 0.1 I
Neidium ladogense 16 16 00 [
Neidium spp. 31 4.0 0.1 [
Nitzschia denticula 54 99 0.7 | I
Nitzschia dissipata 35 44 0.2 [
Nitzschia palea 37 108 0.3 [
Nitzschia spp. 64 156 0.4 I I
Pinnularia 39 86 03 B
brevicostata
Pinnularia interrupta 48 4.4 0.3 (I
Pinnularia viridis 58 7.1 0.3 I
Planothidium 7 19 00 | I
oestrupii
Planothidium 7 17 00 | |
peragallii
Psammothidium 16 229 02 | |
bioretti
Psammot_hldlum 12 90 01 Lo
helveticum
Psamm_othldlum 10 16 00 1 1 I
rossi
Psammothldl_um 11 156 02 L
subatomoides
Psammoth_ldlum 16 51 01 | L
ventralis
Pseudostaurosira 19 156 0.2 | |
par. var. subcon.
Rhoiscophenia 11 152 01 |
curvata
Rhopalodia gibba 23 48 01 I
Rossnhl_dlum 18 189 05 | I
pussillum
Sellaphora bacillum 41 142 0.3 I [
Sellaphora 15 05 00 I o
laevissima
Sellaphora pupula 133 17.1 15 [
Stauronel_sgncepset 78 182 07 L1
f. gracilis
Stauroneis sibirica 14 3.0 0.1 I
Stauroneis smithii 31 55 01 1 [
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Diatom taxon z > I loiosssasaadlBBR,RER
Stauroswe_lla 10 35 01 Lo
lapponica
Stephanodiscus 54 920 3.1 |
hantzschii
Stephanodlscus 5 302 03 I
minutulus
Surirella linearis 25 36 01 1 | |
Surirella spp. 23 24 01 ([
Tabellaria fenestrata 96 23.5 2.0 |
Tabellaria flocculosa 109 66.1 5.9 I
Tetracyclus glans 21 21 01 [

Supplementary Table S6. Comparison of estimated conductivity optima and tolerances of

indicator taxa from this study with those from other regions. (Abbreviations: AmpLib —
Amphora libyca, AnoSph — Anomoeoneis sphaerophora, CycMen — Cyclotella meneghiniana;
EpiAdn —Epithemia adnata, EpiTur — Epithemia turgida, NavObl — Navicula oblonga,
HipCap —Hippodonta capitata, EncMin — Encyonema minutum, SelLae — Sellaphora
laevissima). In addition, the number of lakes (N), as well as minima and maxima of the
studied electrical conductivity (EC) range of the cited studies are indicated (Mongolia,
Shinneman et al. 2009; Spain, Reed et al. 1998; Turkey, Reed et al. 2012, Tibetan Plateau,

Yang et al. 2003).

o] = e c — b o [

= [=% o S S = o = &

= 83| %5188 %3

< < o) ] w ya T 0 n
This study; N=206, min EC: 8 uS/cm, max EC: 7761 pS/cm
WA optimum 308 1209 866 586 424 415 329 33 40
(uS/cm)
WA optimum 249 3.08 294 277 263 262 252 153 1.62
([log+1]uS/cm)
WA tolerance 0.61] 0.49 0.39] 0.43 033 0.29 0.5 031 040
([log+1]uS/cm)
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Mongolia; N=54, min EC: 41 uS/cm, max EC: 3200 uS/cm
WA optimum 1737 12341 979 4228 1932
(US/cm)
WA optimum 3.24) 4.09 2.99 3.63 3.29
([log+1]uS/cm)
WA tolerance 0.59] 0.52 0.43 0.44) 0.23
([log+1]uS/cm)
Spain; N=74, min EC: 140 uS/cm, max EC: 338000 puS/cm
WA optimum 13700, 8640 8340, 9700
(US/cm)
WA lower tolerance 7360 5050 4400, 4920
limit (uS/cm)
WA upper tolerance 25590/147900 158300/191500
limit (uS/cm)
Turkey; N=30, min EC: 1421 puS/cm, max EC: 125000 uS/cm
WA optimum 12588 1994 630 388 4466| 1174
(uS/cm)
WA optimum 4.1 3.3 2.8/ 259 3.65 3.07
([log+1]uS/cm)
WA tolerance 0.53 049 041 034 054, 0.41
([log+1]uS/cm)
Tibetan Plateau; N=40, min EC: 119 puS/cm, max EC: 116500 puS/cm
WA optimum 523 5672 784, 810
(uS/cm)
WA optimum 2.72] 3.75 289 291
([log+1]uS/cm)
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