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,,u\\ BOU - upper course of the Bolina River

£ 3 BOL - lower course of the Bolina River
CEU - upper course of the Centuria River

0 500 1000 km CEL - lower course of the Centuria River

DZU - upper course of the Dziechcinka River
DZL - lower course of the Dziechcinka River
KOU - upper course of the Korzenica River
KOL - lower course of the Korzenica River
MIU - upper course of the Mitr¢ga River
MIL - lower course of the Mitrgga River
MLU - upper course of the Mleczna River
MLL - lower course of the Mleczna River
VIU - upper course of the Vistula River

VIL - lower course of the Vistula River

WIU - upper course of the Wiercica River
WIL - lower course of the Wiercica River
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Figure S1. Study area and sampling sites.



Table S1. The physical and chemical parameters of the water of the studied rivers (ranges) and the results of the Kruskal-Wallis one-way ANOVA and Dunn’s multiple
comparison post hoc tests (superscript »» < d e f&h denotes significant differences between the rivers).

Parameter Bolina Centuria Mitrega Mleczna Dziechcinka Vistula Korzenica Wiercica H value p value
Altitude [m a.s.1.] 257-262 of 311-343 8 300-317 236-248 o 420-544 adgh  415-748 adsh  234-242 bef 215-309 ©f 54.106 <0.001
Width of the riverbed 1.85-4.06 5.97-12.05
(] 4.41-7.78 8 3.30-5.95 2.87-6.13"  4.41-9.36 8 3.49-4.55" 3.47-19.80 & i . 37.858 <0.001

m a,d,f,] ceg

Depth of the riverbed 36.80-
21.38-34.40¢  9.75-58.60  40.00-61.25 19.30-31.60¢  26.17-57.60  38.26-85.00 6.70-98.33 25.064 <0.001

[cm] 109.17 2¢

i 0.007-0.292  0.099-0.384

Flow velocity [m s] 0.060-0.510  0.071-0.790 ; . 0.229-0.825<¢  0.107-0.939  0.057-0.706  0.119-0.376 24.218 0.001

Dissolved oxygen [mg

dm?] 4.65-9.69 4.24-6.61 3.18-6.12 0.69-6.78 4.96-5.77 4.88-5.90 2.98-6.49 4.40-6.03 17.032 0.017

Temperature [°C] 15.5-29.1 bef  7.5-14.3 2 9.4-19.1 14.8-25.1 9.1-23.62 9.2-23.82 13.4-23.5 9.7-19.8 27415 <0.001

. 6.57-33.55

Salinity [PSU] botgh 0.19-0.28*  0.28-0.35¢f  0.45-5.16*f  0.04-0.05*<¢  0.02-0.07 @<¢  0.17-0.28 0.22-0.25 2 57.933 <0.001
9130-46 600

EC [uS cm] befgh 250-360 2 360-460 «f  620-7160 ©f 50-70 a<d 30-90 acd 220-370 = 280-330 2 57.933 <0.001
4570-23 300

TDS [mg dm?] botgh 110-180 2 170-220«f  300-3570 o 20-30 a<d 10-30 <d 100-170 2 140-160 2 58.110 <0.001

. 2823-17 028
Chlorides [mg dm] eih 8-20 2 15-26 ¢ 62-1970 efh 4-9 adg 5-9 acdg 18-25 ef 4-17 ad 56.707 <0.001
Sulphates [mg dm] 320-770 eth 35-44 22-66 f 74-272 eth 10-18 ad 8-16 a<d 31-64 10-16 24 57.548 <0.001
Total hardness [mg 1071.60- 160.00-

160-330 «f  255-560 ©fs 36-68 acd 28-67 abed 110-150 2 145-320 57.623 <0.001
CaCOs dm?] 4857.92 *t8 300.00
. 124.00- 16.31-62-53
Magnesium [mg dm] 670,00 5 1.94-27.55 0.06-32.55 in 0.26-5.14 2 0.04-3.38>4  5.04-13.77  0.00-19.80 >4 46.606 <0.001
Calcium [mg dm?] 328-1310 =fs 55-76 64-94 of 40-158 ©f 14-21 acd 10-18 acdh 24-50 @ 58-82¢ 56.170 <0.001
Alkalinity [mg CaCOs  230.0-380.0 125.0-250.0  125.0-275.0
75.0-165.0 2 2.5-50.0 acdh 15-40 acdh 20-155 @ 140-180 of 55.733 <0.001
dm-3] befg ef ef
pH 7.5-7.9 7.2-7.9 7.0-8.1 6.8-8.0 6.5-8.3 6.5-8.4 6.2-7.7 7.4-8.2 9.087 0.247




Nitrates [mg dm-] 0.00-79.74 0.00-20.82 0.89-15.95 5.32-10.19 0.00-7.38 0.00-9.30 0.44-18.61 0.89-8.42 16.165 <0.024

0.675-9.96
Nitrites [mg dm-] in 0.00-0.15 @ 0.03-0.31 0.20-0.93 =f 0.00-0.00 24 0.00-0.01 2 0.00-0.59 0.00-0.38 2 48.921 <0.001
Ammonium [mg dm- 0.619-12.12
3 beih 0.00-0.29 2 0.26-1.42¢ 0.23-1.21 ¢ 0.13-0.29 acd 0.15-0.452 0.22-0.63 0.00-0.24 2 46.240 <0.001
0.16-19.20
Phosphates [mg dm] 0.02-0.14 ¢ 0.00-0.11 ¢ 0.08-0.39 bet 0.00-1.52 ¢ 0.00-0.34 ¢ 0.09-0.87 0.00-0.66 28.030 <0.001
0.42-3.11
Iron [mg dm™] 0.12-0.88 0.03-0.658 0.25-1.00¢f  0.26-1.46 f 0.03-0.34 <9&  0.03-0.23 <48 eth 0.03-0.72 8 37.793 <0.001

2 — the Bolina River, ? - the Centuria River, < — the Mitrega River, ¢ — the Mleczna River, ¢ — the Dziechcinka River, f— the Vistula River, & — the Korzenica River, " — the Wiercica

River



Table S2. The physical and chemical parameters of the water of sampling sites (ranges) and the results of the Kruskal-Wallis one-way ANOVA and Dunn’s multiple

comparison post hoc tests (superscript > < d e f&h denotes significant differences among the rivers). Abbreviations: UC — upper course, LC — lower course.

Bolina

Centuria

Mitrega

Mleczna

Dziechcinka

Vistula

Korzenica

Wiercica

H
Parameter | ll’
uc LC ucC LC ucC LC ucC LC ucC LC ucC LC ucC LC ucC Lc  vaue value
:ﬁt}“de [m 262 257 343 311 317 3000k 248 236 544 fnr 40 nr Zfi 415+ 2425 2341k 309 2,15 63.000 <0.001
17.80- 1.85- 9.52-
Width of the ~ 7.24-7.78 447-  330- 397- 287- 441- 626~  405-  3.49- 3.47- 299-  597-

44144 19. 251 12. 41 001
riverbed [m] m > 595 420 613 3394 531 9360 455 3921 401 f9r:30 h15 4061  9.60m fn?S 59410 <0.00
Eegrtse‘;f the 25.20- 21.38- 2'27:(') 41.67- 40.00- 40.00- 36.80- fé;?; 21.19-  19.30-  26.17- 35.30- 3826-  40.38- 16475(-,];; 792";%' 56081 <0.001
[c‘r,n] 34.40 25.90 ., 58.60 6125 5860 6217 z 3160 3080  30.88 57.60 53.00  85.00 i, . .

Fl
e‘;zvd m 0.060- 0400-  0.071- 0404- 0.093- 0007- 0.100- 0.155- 0229- 0310-  0390-  0.107- 0057- 0182 0136 0119 oo oo
Zl] ty 0.420 0510 0173 0790 0233 0292 0384 0211 0655 0825 0939 0478 0533 0706 0205 0376 : .
Dissolved 5139.69 4.89-  424- 318-  462- 248 0.69 511 496 4.88 3.96 298 440- 471
4. _7. . =7 o - . - . - o - o - o - . - . = o - . 5. . = . = o - . - 2 . 2 .
Z’gf]en [me 65-7.09 h 661 496 568 612 678 482 577 5.49 500 03650 (g 549 600 603 20328 0035
Temperature 7.5 95- 94 104- 165- 148 98- 9.1- 134- 134~  97- 13.6-
[°C] 157286 155291 45 ¢ 143 191 184 240 25.1 17.8 e 181 94238 235 22.6 11.3 198 o170 0007
0.04- 0.02-
Salinity 6.57- 1634  019-  025- 028- 029- 045  2.97- 0.05 0.04- cos 005007 018 017-  022- 022 oo oo
[PSU] 12250k 33554kl 021 028 031 035 064k 516k on 00500 O b 028 028 025 0.25 : :
9130- 22700- o5 330- 360-  380- 620 4120- 5070 5070 30-50 220-  280-  280-
EC [uS cm! 46 600 7090b  240-370 60291  <0.001
WS 7000 400 270 360 400 460 890 7160k abh ab absh 360 330 330
TDS [mg 4570- 11360- 145 450-  170-  180-  300-  2050- 2020  20-30  10-20 100-  140- 140-
- ab -
dm-] 8510 ikl 23ijz?0 140 180 190 220 440k 3570k ab ab avgn 2030 HO-170 479 160 160 00328 <0001
Chlorid 2823- 7528- 1340-
orides . 17 028 820 12-17 1522 1826  62-98 " 48abh  89b  5.gabh 89b 1825 1824 416 1017 57.946 <0.001
[mg dm-] 5590 ikl . 1970 ik
Sulphates 352770 320-550 74- 200- 8-11 1214 10-16
(mg dm-] e o 3544 3740 2254 4966 o oo 1317 10418 e 12-16 3164 3560 . 58752 <0.001
Total 1071.0- 22682
hardness 160.0- 195.0- 160.0- 1750- 255.0- 405.0-  36.0-  42.0- 280-  33.0670 1250-  1100- 150.0-  145.0-
1920.0 4857.9 58434  <0.001
[mg CaCOs 2250 3000 3100 3300 4300 5600k 63.0ab 68.0ab  41.0abh ab 1500 1350 3200 2150

dm?3]

ijkl

ijkl




225.00-

Magnesium ~ 12400- '~ 380- 194 006-  069- 1631-  3819- 026 051- 026 0.04- 504- 1002 001- 000 o oo
[mg dm] 270.00 o o 2191 2755 3255 3005 6253 6008 514 389 338 202 880 1377 290*» 1380 ‘
Calcium [mg ~ 328-687  548-1310 40-  101-158  14-18 1016 11-18
dme] e o 5560 6776 6494 6994 o L le2te T o 38-50  24-32 59-80  58-82 58.833 <0.001
Alkalinity
275-380  230-320 120 125- 165~ 125- 240275  3-40 15-25 145-  140-
- -502 -4() ab - -
?ﬁﬂCaCOa . o L " 450 n 1540 45155 2070 o gy 98423 <0.001
72-  70- 73 68 6.2-
pH 7578 7579 7578 o g 7480 6583 6882 6584 6982 7277 . 7477 7582 1652 0348
Nitrates [mg ~ 0.00- 443- 000-  000- 222~ 089- 532~ 532~ 000- 000  000- oo 044 222 089 487 oo oo
dm-] 79.74 1063 1196 2082 1240 1595 709 1019 738 266 0.89 620 1861 354 842
Nitrites [mg 249996  000-  001- 003- 011- 028  020-  000-  000-  000- 000000 000-  000- 000- 002
dm-] 065144 i o01v 015 031 024 093 073 000°  000b 001 b 026 059 o007 o3 0 <000
Ammonium 125-  000- 017- 033- 026 034  023-  0I13- 0I3- 015 022-  041-  000-  0.02-
0.62-1.00 0.18-0.27 49.924  <0.001
[mg dm?] 1212¢0  023» 029 142 036 056 121  018* 029 045 052 063 019° 024
Phosphates 0.00-  000- 008 008 037- 016  000-  001-  0.00- 011-  0.09-  000-  0.20-
0.02-0.14  0.05-0.10 0.01-0.34 32464  0.005
[mg dm?] 011 010 039 024 1920 384 023 152 0.29 056 087 021 066
0.82-
Iron [mg 003-  012- 038 025- 028  026- 003 004 003 0.42- 0.03- 035
dm?] 013085 012039 065 028 100 078 067 146 013 034 oign 0P g9 ML oa1e o VY 000

iko

a—upper course of the Bolina River, ® -lower course of the Bolina River, <— upper course of the Centuria River, ¢ — lower course of the Centuria River, ¢ — upper course of the
Mitrega River, f —lower course of the Mitrega River, 8 — upper course of the Mleczna River, h — lower course of the Mleczna River, | — upper course of the Dziechcinka River, i —
lower course of the Dziechcinka River, k¥ — upper course of the Vistula River, ! - lower course of the Vistula River, ™ — upper course of the Korzenica River, » — lower course of the

Korzenica River, ° — upper course of the Wiercica River, r — lower course of the Wiercica River



