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Table S1. Trait modality scores for each of the 42 taxa that were able to be identified to a sufficient taxonomic level to be reliably assigned to functional guilds. Traits are denoted
by different colours. Score utilises fuzzy coding, where a score (ranging from 0 to 1) is applied across modalities that correspond with the affinity of each taxon to the trait (e.g.,
1 if it belongs solely to that modality or if a taxon has equal affinities to two modalities, 0.5 for each) and darker shading denotes a larger score. Taxa assigned using the South
Australian Macrobenthic Traits (SAMT) and Australian River Assessment System (AusRivAS) trait databases [1,2].

Trait Bioturbation mode Body size Feeding mode Living habit Sediment position

Modality Bdiff Birrig Surmo Nbio | Lar Med Sma | Defe Fisus Graz/Sc  On Pred Scav  Ssdefe | Burr Free Tubdw Att/S | Be-pel Deep Surfsh  Att
Arthritica semen 1.00 0.00 0.00 0.00 | 0.00 0.00 1.00 | 0.50 0.50 0.00 0.00 0.00  0.00 0.00 1.00  0.00 0.00 0.00 0.00 0.50 0.50 0.00
Potamopyrgus sp. 0.00 0.00 0.50 0.50 0.00  0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Capitella ‘capitata’ (species complex) 0.00 0.50 0.50 0.00 0.00 050 050 0.50 0.00 0.00 0.00  0.00 0.00 0.50 0.50  0.50 0.00 0.00 0.00 0.00 1.00 0.00
Corophium minor 0.00 1.00 0.00 0.00 0.25 0.75 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
Simplisetia aequisetis 0.00 1.00 0.00 0.00 | 1.00 0.00 0.00 [ 0.50 0.00 0.00 0.00 050  0.00 0.00 050 0.25 0.25 0.00 0.00 0.75 0.25 0.00
Chironominae spp. (larva) 0.00 0.00 0.00 1.00 0.00 075 0.25 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Chironominae spp. (pupa) 0.00 0.00 0.00 1.00 [ 0.00 075 025 | 0.00 0.00 0.00 0.00  0.00  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Procladius sp. (larva) 0.00 0.00 0.00 1.00 [ 000 075 025 | 0.00 0.00 0.00 0.00  0.00  1.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Scoloplos normalis 0.00 1.00 0.00 0.00 1.00  0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
Corixidae spp. (larva) 0.00 0.00 0.00 1.00 [ 0.00 050 050 | 0.50 0.00 0.00 0.00 050  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Hydrochus sp. (adult) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Barnardomelita matilda 0.00 0.00 1.00 0.00 | 000 050 050 [ 0.00 0.25 0.00 0.00  0.00 050 0.25 050  0.50 0.00 0.00 0.50 0.00 0.50 0.00
Hiatula biradiata 0.00 0.50 0.50 0.00 1.00  0.00 0.00 0.50 0.50 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
Nereididae sp. 0.00 1.00 0.00 0.00 | 1.00 0.00 0.00 | 0.25 0.00 0.00 0.00 050 025 0.00 0.75  0.00 0.25 0.00 0.00 0.75 0.25 0.00
Spionidae sp. 0.00 0.00 1.00 0.00 0.00  0.50 0.50 0.50 0.50 0.00 0.00 0.00 0.00 0.00 0.50 0.50 0.00 0.00 0.00 0.00 1.00 0.00
Orthocladiinae sp. (larva) 0.00 0.00 0.00 1.00 [ 000 075 025 | 0.00 0.00 0.00 0.00  0.00  1.00 0.00 0.00 = 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Pseudopolydora kempi 0.00 0.00 1.00 0.00 0.00  0.50 0.50 0.50 0.50 0.00 0.00 0.00 0.00 0.00 0.50 0.50 0.00 0.00 0.00 0.00 1.00 0.00
Chironomus occidentalis (larva) 0.00 0.00 0.00 1.00 | 0.00 075 025 | 0.00 0.00 0.00 0.00  0.00  1.00 0.00 0.00 = 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Oligochaeta spp. 0.00 0.25 0.75 0.00 0.25 0.25 0.50 0.25 0.00 0.00 0.00 0.00 0.00 0.75 0.50 0.50 0.00 0.00 0.00 0.25 0.75 0.00
Mytilocypris mytiloides 0.00 0.00 0.00 1.00 | 0.00 000 100 | 0.00 1.00 0.00 0.00  0.00  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Agraptocorixa sp. (juv.) 0.00 0.00 0.00 1.00 | 0.00 1.00 0.00 | 0.00 0.00 0.00 0.00 ~ 1.00  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Mytilocypris ambiguosa 0.00 0.00 0.00 1.00 0.00  0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Boccardiella limnicola 0.00 0.00 1.00 0.00 | 1.00 0.00 0.00 [ 0.50 0.50 0.00 0.00  0.00  0.00 0.00 0.00 ~ 1.00 0.00 0.00 0.00 0.00 1.00 0.00
Chironomus alternans (larva) 0.00 0.00 0.00 1.00 0.00 075 0.25 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Hydrophilidae sp. (adult) 0.00 0.00 0.00 1.00 | 0.00 1.00 0.00 | 0.00 0.00 0.00 0.00  0.00  1.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Micronecta robusta (juv.) 0.00 0.00 0.00 1.00 0.00  0.50 0.50 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Berosus sp. (larva) 0.00 0.00 0.00 1.00 | 0.00 1.00 0.0 | 0.00 0.00 0.00 0.00 ~ 1.00  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Armandia intermedia 0.00 1.00 0.00 0.00 0.25 0.50 0.25 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
Austrochiltonia subtenuis 0.00 0.00 1.00 0.00 | 000 050 050 [ 0.00 0.25 0.00 0.00  0.00 050 0.25 050  0.50 0.00 0.00 0.50 0.00 0.50 0.00
Dytiscidae sp. 1 (larva) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Enchytraeidae sp. 0.00 0.25 0.75 0.00 | 025 025 050 [ 0.25 0.00 0.00 0.00  0.00  0.00 0.75 050  0.50 0.00 0.00 0.00 0.25 0.75 0.00
Alboa worooa 0.00 0.00 0.00 1.00 0.00  0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Hydrophilidae sp. 2 (larva) 0.00 0.00 0.00 1.00 | 0.00 1.00 0.00 | 0.00 0.00 0.00 0.00 100  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Megaporus sp. (larva) 0.00 0.00 0.00 1.00 | 0.00 1.00 0.00 | 0.00 0.00 0.00 0.00 ~ 1.00  0.00 0.00 0.00 = 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Naididae sp. 0.00 0.25 0.75 0.00 0.25 0.25 0.50 0.25 0.00 0.00 0.00 0.00 0.00 0.75 0.50 0.50 0.00 0.00 0.00 0.25 0.75 0.00
Candonocypris novaezelandiae 0.00 0.00 0.00 1.00 0.00  0.00 1.00 0.00 1.00 0.00 0.00  0.00 0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Ceratopogonidae sp. (larva) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.25 0.00 0.25 0.00 0.50 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Coxiella striatula 0.00 0.00 1.00 0.00 | 000 050 050 [ 1.00 0.00 0.00 0.00  0.00  0.00 0.00 0.00 = 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Desdemona ornata 0.00 1.00 0.00 0.00 0.50 025 0.25 0.50 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00
Mysida sp. 0.00 0.00 0.00 1.00 [ 1.00 0.00 0.0 | 0.50 0.50 0.00 0.00 0.00  0.00 0.00 0.00 ~ 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Paranisops sp. (adult) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00
Planorbidae sp. 0.00 0.00 0.00 1.00 | 0.00 050 050 | 0.00 0.00 1.00 0.00  0.00  0.00 0.00 0.00  1.00 0.00 0.00 1.00 0.00 0.00 0.00
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Table S2. PERMANOVA test results for differences in the community-level weighted means of trait values among
regions. Significant differences (P <0.05) shaded grey. Regions: DW = Deadwater, IT = Wonnerup Inlet, VC = Vasse
Channel, LV = Lower Vasse, LW = Lower Wonnerup, UV = Upper Vasse, UW = Upper Wonnerup.

Species richness Total abundance

DW IT VvC LV LW UV DW IT VC LV Lw UV
IT 0.82 IT 057
VC 518 4.74 VC 644 5.68
LV 337 281 220 LV 116 085 276
LW 524 460 141 1.11 LW 625 5.05 200 1.72
Uuv 233 190 206 019 1.07 Uv 571 476 165 181 0.28
UW 165 121 270 0.86 1.82 0.58 UW 385 326 188 132 035 0.53
Simpson’s index Quantitative taxonomic distinctness

DW IT VC LV LW UV DW IT VC LV Lw UV
IT 3.02 IT 119
VC 481 3.28 VC 507 4.33
LV 218 118 1.13 LV 057 023 421
LW 076 087 345 1.55 LW 345 228 261 219
Uv 1.04 251 458 243 1.28 UV 243 145 305 146 0.65
UW 009 172 412 197 054 0.86 UW 170 111 2.63 118 048 0.04
Functional richness Functional evenness

DW IT VvC LV LW UV DW IT VC LV LW UV
IT  0.60 IT 142
vC vC
LV 405 285 LV 163 451
LW 376 262 0.73 LW 128 0.22 4.16
Uv 231 146 1.68 1.21 Uuv 203 122 437 1.32
UW 3.07 210 1.07 0.50 0.68 UW 152  0.60 321 0.70 0.25
Functional dispersion Rao’s quadratic entropy

DW IT VC LV LW UV DW IT VC LV Lw UV
IT 192 IT 227
vC vC
LV 9.63 3.56 LV 1503 4.07
LW 484 171 1.83 LW 413 174 1.30
Uuv 617 0.50 5.04 1.84 uv 759 130 497 1.01
UW 250 0.75 213 0.69 051 UW 397 138 2.04 043 0.52
Community-level weighted means Species composition

DW IT VvC LV LW UV DW IT VC LV Lw UV
IT 148 IT  1.05
VvC 199 1.36 vC 220 207
LV 674 5.04 204 LV 338 310 212
LW 518 418 190 1.02 LW 224 215 139 1.56
UV 626 466 178 096 0.53 uv 242 227 159 142 121

UW 643 467 182 1.77 0.68 1.10 UW 275 257 181 151 0.85 1.37
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Table S3. PERMANOVA test results for differences in the community-level weighted means of trait values among
regions. Significant differences (P <0.05) in bold.

Trait modalities Term d.f. Meansquares Pseudo-F P

Biodiffusor Region 6 0.12 4.752  0.007
Residual 21 0.03

Bioirrigator Region 6 0.13 11.976 <0.001
Residual 21 0.01

Surface modifier Region 6 0.04 1.151  0.368
Residual 21 0.03

No bioturbation Region 6 0.5 8.552  <0.001
Residual 21 0.06

Large Region 6 0.02 3.633  0.017
Residual 21 0.01

Medium Region 6 0.08 1.5 0.228
Residual 21 0.05

Small Region 6 0.06 0.989 0.45
Residual 21 0.06

Deposit feeder Region 6 0.16 20.823 <0.001
Residual 21 0.01

Filter/Suspension feeder Region 6 0.08 8.167 <0.001
Residual 21 0.01

Grazer/Scraper Region 6 0.24 3.164  0.033
Residual 21 0.07

Omnivore Region 6 0.04 3.15  0.026
Residual 21 0.01

Predator Region 6 0.01 0.664 0.783
Residual 21 0.01

Scavenger/Opportunist Region 6 0.15 2.883  0.035
Residual 21 0.05

Sub-surface deposit feeder Region 6 0.05 2.69  0.027
Residual 21 0.02

Burrower Region 6 0.45 19.62 <0.001
Residual 21 0.02

Free living/Surface crawler Region 6 0.47 21.361 <0.001
Residual 21 0.02

Tube dwelling Region 6 0 4.655  0.009
Residual 21 0

Bentho-pelagic Region 6 0.74 17.664 <0.001
Residual 21 0.04

Deeper Region 6 0.15 18.299 <0.001
Residual 21 0.01

Surface shallow Region 6 0.28 9.553 <0.001

Residual 21 0.03
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Table S4. PERMANOVA test results for differences in the community-level weighted means of trait values among
regions. Significant differences (P <0.05) in bold. Note that pairwise tests were not conducted for functional
divergence and functional redundancy, as the main test was not significant (Table 2). Regions: DW = Deadwater,
IT = Wonnerup Inlet, VC = Vasse Channel, LV = Lower Vasse, LW = Lower Wonnerup, UV = Upper Vasse, UW =

Upper Wonnerup.

Biodiffusor Bioirrigator

DW IT VvC LV LW UV DW IT vC LV LW UV
IT  0.80 IT  0.07
vC 211 097 vC 258 251
LV 550 220 1.03 LV 520 510 3.07
LW 383 164 050 1.00 Lw 522 513 310 0.00
Uuv 550 220 1.03 0.00 1.00 Uv 437 428 203 110 114
UW 550 220 1.03 0.00 1.00 0.00 UW 355 347 118 153 154 0.67
No bioturbation Large

DW IT VvC LV LW UV DW IT vC LV Lw UV
IT 031 IT  0.66
VC 144 144 VvC 140 0.68
LV 529 529 132 LV 39 210 1.03
LW 562 562 186 082 LW 390 205 099 1.00
Uv 861 862 186 072 0.28 Uv 364 189 085 126 091
UW 657 657 172 056 033 0.10 UW 39 210 1.03 0.00 1.00 1.26
Deposit feeder Filter/Suspension feeder

DW IT VC LV LW UV DW IT vC LV LW UV
IT 1.89 IT 195
vC 081 157 VC 544 145
LV 1510 20.18 4.13 LV 1502 200 043
LW 965 1200 3.56 0.96 LW 1296 193 035 0.12
Uuv 880 1089 341 110 0.19 Uv 409 058 114 199 1.88
UW 472 580 238 157 098 0.84 UW 2830 229 081 090 094 248
Grazer/Scraper Omnivore

DW IT VC LV LW UV DW IT vC LV LW UV
IT  1.00 IT  0.00
vC 100 1.00 vC 1.00 1.00
LV 297 29 181 LV 100 1.00 091
LW 128 128 024 157 LwW 201 201 198 1.66
Uv 364 363 128 098 0.96 uv 132 132 124 027 155
UW 224 223 0.01 212 030 1.87 UW 1233 1233 1127 192 1.17 146
Scavenger/Opportunist Sub-surface deposit feeder

DW IT VC LV LW UV DW IT vC LV LW UV
IT 051 IT 174
vC 119 135 vC 111 030
LV 125 128 1.30 LV 542 350 1.88
LW 241 244 247 075 LW 502 339 183 0.62
uv 174 178 184 024 1.19 Uv 148 239 146 168 145

UW 3.06 3.09 313 096 017 1.54 UW 069 190 130 154 139 0.34
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Table S4. Continued.

Burrower Free living/Surface crawler

DW IT VvC LV LW UV DW IT vC LV LW UV
IT 156 IT  1.68
vC 283 181 vC 298 1.96
LV 3860 830 222 LV 4217 919 222
LW 1246 619 171 1.16 LW 1293 672 171 1.16
Uv 2027 721 189 144 028 Uuv 2127 793 189 144 0.28
UW 1329 622 1.63 156 0.19 0.54 UW 1383 6.77 1.63 156 0.19 0.54
Tube dwelling Bentho-pelagic

DW IT VvC LV LW UV DW IT vC LV LW UV
IT  0.08 IT 047
vC 305 197 VvC 1.65 1.67
LV 3.05 197 0.00 LV 5019 5440 248
LW 3.05 197 0.00 0.00 LW 1579 16.00 213 1.17
Uuv 305 197 0.00 0.00 0.00 Uv 1337 1352 200 144 0.32
UW 3.05 197 0.00 0.00 0.00 0.00 UW 793 800 1.66 154 077 0.52
Deeper Surface shallow

DW IT VvC LV LW UV DW IT vC LV LW UV
IT 224 IT 243
vC 475 153 vC 011 121
LV 15.06 3.52 1.82 LV 1491 828 270
LW 1063 297 126 1.12 LW 1119 754 246 1.12
Uv 1427 337 166 126 071 Uv 554 576 205 128 0.69
UW 1506 352 182 0.00 1.12 1.26 UW 299 402 151 154 116 0.61
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