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Table S1. Additional geochemical properties of bauxite residue samples.

Sample Water Inorganic  Organic Total N Exchangeable Exchangeable Exchangeable Exchangeable
name  extractable Ca C C Ca K Mg Na
(% wt) (% wt) (%owt) (Y%wt) (meg/l00g) (meq/100g) (meqg/100g) (meq/100 g)

BR1 0.02 20.9 - - 2.00 0.17 - 14.83
BR2 - 4.19 - - 3.95 0.51 - 25.99
BR3 - 0.99 - - 8.04 - - 20.50
BR4 0.10 0.77 4.68 0.2 6.15 1.03 5.16 1.42
BR5 - 0.72 17.4 1 - 1.03 - 71.13
BR6 - 0.04 0.24 - 3.03 - - 0.08
BR7 - 0.48 0.09 - 4.50 - - 0.86
BR8 0.03 2.02 2.61 - 10.74 - 0.81 -

- : below detection limit.
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Table S2. Bacterial and fungal community diversity and richness in samples at phylum and OTU

level, and correlations between diversity and richness metrics.
Sample name Bacteria Fungi

H'phy HIOTU I—OTU Srar I—phy Hlphy HIOTU I—OTU Srar
BR1 1.28 468 098 215 - - - -
BR2 1.17 449 098 180 0.00 0.00 297 091 47
BR3 1.20 457 098 240 0.00 0.00 1.75 0.79 7
BR4 0.75 315 091 103 - - - - -
BR5 1.16 531 099 522 041 0.79 414 096 95
BR6 1.66 6.33 1.00 750 0.09 0.22 465 098 126
BR7 1.65 6.70 1.00 1032 0.58 1.02 325 092 50
BR8 1.41 6.28 1.00 757 0.58 1.05 410 097 91
Correlations Bacteria Fungi
between
metrics H'phy HIOTU I—OTU Srar I—phy Hlphy HIOTU I—OTU Srar
Lphy 1.00***
Hotu 0.94*** 041 047
LoTu 0.87** 0.85** 0.50 0.55 0.97**
Srar 0.83* 0.95*** (.64 028 0.34 0.98***  (.,91*
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26  Table S3. Correlations between UniFrac principal component loadings, chemical and physical properties of bauxite residues, and
27  measures of bacterial community composition. Only statistically significant correlations are displayed. The relative abundances of
28  phyla and classes within the bacterial community of each sample were used to calculate correlations with principal components.

29

Variable PC1 PC2 PC3 PC4 PC5 PC6 PC7
Chemical and physical properties

EC -0.8134*

Exchangeable sodium

percentage -0.7610*
pH -0.7570*
Total alkalinity -0.7933*

Moisture content -0.7798*

Water extractable Na  -0.8420**

Gravel 0.8635**

Sand 0.7069*

Silt -0.8317*

Measures of bacterial community composition and diversity

Clostridia -0.8367**
Actinobacteria 0.9184**

Bacteroidetes 0.8743**

Epsilonproteobacteria -0.7069*

Firmicutes -0.7558*

Gammaproteobacteria -0.8020*
Gemmatimonadetes ~ 0.7274*

Planctomycetes 0.8142*

Proteobacteria -0.7764*

H’otu 0.8426**

Srar 0.9027**

30
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31 Table S4. Correlations between chemical and physical properties of bauxite residues, and measures of bacterial community
32 composition. Only statistically significant correlations are displayed. The relative abundances of phyla and classes within the bacterial
33 community of each sample were used to calculate correlations with chemical and physical properties.

34

Variable

Clay

Inorganic

EC Ex Na Gravel C

Moisture  Organic
content C

Sand

Silt

W Na pH

Alphaproteobacteria
Betaproteobacteria
Clostridia
Deltaproteobacteria
Epsilonproteobacteria
Gammaproteobacteria
Acidobacteria
Actinobacteria
Bacteroidetes
Chloroflexi
Firmicutes
Gemmatimonadetes
OP11

Planctomycetes
Proteobacteria
Verrucomicrobia
WS3

H’nhv

-0.7493*
0.8614**

0.7889*
0.9019**

0.7535*

0.8821**

0.8811**

0.7171*

0.7954*
0.9056**

0.8067*
0.7504*

0.7707*
0.7750*
0.7504*
0.9370*** 0.8184*

0.7551*

0.7454*

-0.7673*
0.9146**
-0.8411**

0.8413**

0.7109* 0.8553**

-0.7122*

-0.8275*

-0.7716*
-0.8492**

-0.8313*

-0.8133*

0.7871*

-0.7510*
0.7516*

0.7757*

0.7454*

-0.8666**

0.7330*
0.9075**

0.7780*

0.9333***

-0.7413*

0.7785*

35 Ex Na: exchangeable Na

36 W Na: water extractable Na
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37  Table S5. Correlations between UniFrac principal component loadings, chemical and physical properties of bauxite residues, and
38  measures of fungal community composition. Only statistically significant correlations are displayed. The relative abundances of phyla
39  and classes within the fungal community of each sample were used to calculate correlations with principal components.

40

Variable PC1 PC2 PC3 PC4 PC5
Chemical and physical properties

Total alkalinity 0.9535**

Gravel content (%) -0.8365*

Moisture content (%) -0.9875***
Exchangeable Na -0.9063*
Organic C (%) -0.8392*
Measures of fungal community composition and diversity

H’otu -0.9172*

Lotu -0.9749***

Srar -0.8350*

Dothideomycetes 0.8448*

Cryptomycota -0.8561*
Dacrymycetes -0.8534

41
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42 Table S6. Correlations between chemical and physical properties of bauxite residues, and measures of fungal community
43 composition. Only statistically significant correlations are displayed. The relative abundances of phyla and classes within the fungal
44 community of each sample were used to calculate correlations with chemical and physical properties.

45

Asco
Asco
Basi
Chyt
Crypt
Dacry
Dothi
Glom
Sord
H’ phy
H’otu
Lphy -0.989***

LoTu

-0.977***

Basi

Chyt

Crypt Dacry

Dothi

Glom

Total Moisture

Sord alkalinity content Ex Na

pH

-0.833*

0.999***

0.8852*

-0.936**

-0.922**

-0.909*

0.838*

-0.816*

0.888*
0.886*

0.911*
0.910*
-0.820*

0.895*
-0.850*

-0.950**

-0.963**

46  Asco: Ascomycota;
47  Dothideomycetes; Glom: Glomeromycota; Sord: Sordariomycetes; Ex Na: Exchangeable Na.

48
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Basi:

Basidiomycota; Chyt:

Chytridiomycota;

Crypt: Cryptomycetes;
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B Proteobacteria
B Firmicutes
" Bacteroidetes
B Actinobacteria
B Acidobacteria
B Cyanobacteria
~ Chloroflexi
Tenericutes
Planctomycetes

Figure S1. Relative abundance of bacterial phyla as percentage of total sequence reads in
current study ((a): bauxite residue, (b) oil sands tailings) and previous studies ((c):
chromite ore processing residue; (1), (d) uranium mill tailings; (2), (e) Tirez lagoon; (3).
Note that steel slag (4) was not included here as all OTUs belonged to the Proteobacteria,
and that Kenyan soda lake (5) sequences were not included as they failed to match any
reference sequences during closed reference OTU picking. Phyla representing < 1 % of
sequences per environment type are not displayed.
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BR7 (0.31)
BRS (0.35)

BR5 (0.27)
BR6 (0.28)

Tirez lagoon

BR3 (-0.13)
BR4 (-0.30)

BR1(-0.38)

BR2 (-0.41)
Figure S2. Shared OTUs between bacterial communities in clusters of bauxite residue
samples (as identified by UniFrac cluster environments tool) and Tirez lagoon. Each
bauxite residue cluster is labelled with the names of samples for which bacterial OTUs
were pooled during data analysis, and their PC1 score. Blank regions indicate no shared
OTUs.
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Figure S3. Bacterial community compositions as a function of their loading on principal
components 1 (PC1) and 3 (PC3), as determined by UniFrac. Legend refers to samples
identified in Table 1. Axis labels refer to principal components (PCs) and the total
proportion of variance explained by each component (%). Double headed arrows and
labels next to the top X axis and left Y axis identify significant correlations between
principal components and environmental variables. Double headed arrows and labels next
to the bottom X axis and right Y axis identify significant correlations between principal
components and bacterial community composition and diversity variables. Bold text in
boxes within graphs identifies inferred environmental characteristics associated with high
and low loadings on each combination of principal components.
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Figure S4. Bacterial community compositions as a function of their loading on principal
components 2 (PC2) and 3 (PC3), as determined by UniFrac. Legend refers to samples
identified in Table 1. Axis labels refer to principal components (PCs) and the total
proportion of variance explained by each component (%). Double headed arrows and
labels next to the top X axis and left Y axis identify significant correlations between
principal components and environmental variables. Double headed arrows and labels next
to the bottom X axis and right Y axis identify significant correlations between principal
components and bacterial community composition and diversity variables. Bold text in
boxes within graphs identifies inferred environmental characteristics associated with high
and low loadings on each combination of principal components.
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90 Figure S5. Bacterial community compositions as a function of their loading on principal
91  components 1 (PC1) and 4 (PC4), as determined by UniFrac. Legend refers to samples
92  identified in Table 1. Axis labels refer to principal components (PCs) and the total
93  proportion of variance explained by each component (%). Double headed arrows and
94  labels next to the top X axis and left Y axis identify significant correlations between
95  principal components and environmental variables. Double headed arrows and labels next
96 to the bottom X axis and right Y axis identify significant correlations between principal
97  components and bacterial community composition and diversity variables. Bold text in
98  boxes within graphs identifies inferred environmental characteristics associated with high
99 and low loadings on each combination of principal components.
100
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Figure S6. Bacterial community compositions as a function of their loading on principal
components 1 (PC1) and 5 (PC5), as determined by UniFrac. Legend refers to samples
identified in Table 1. Axis labels refer to principal components (PCs) and the total
proportion of variance explained by each component (%). Double headed arrows and
labels next to the top X axis and left Y axis identify significant correlations between
principal components and environmental variables. Double headed arrows and labels next
to the bottom X axis and right Y axis identify significant correlations between principal
components and bacterial community composition and diversity variables. Bold text in
boxes within graphs identifies inferred environmental characteristics associated with high
and low loadings on each combination of principal components.
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Table S10. Loadings on principal components for each bacterial community sample
analysed, and percentage of total variance explained by each principal component, as
determined by the UniFrac tool.

Principal component

Sample 1 2 3 4 5 6 7
BR1 -0.378 0.146 0.130 0.061 -0.172 -0.014 0.264
BR2 -0.409 0.140 0.134 0.114 -0.082 -0.038 -0.267
BR3 -0.134 -0.164 -0.245 -0.407 -0.169 -0.018 -0.029
BR4 -0.295 -0.165 -0.133 0.072 0.439 0.042 0.039
BR5 0.267 -0.181 -0.246 0.345 -0.204 0.084 -0.005
BR6 0.283 -0.333 0.408 -0.064 0.012 -0.016 -0.002
BR7 0.313 0.325 0.024 -0.113 0.080 0.339 -0.012
BR8 0.354 0.233 -0.071 -0.008 0.096 -0.381 0.011
Total variation

explained (%) 30.53 15.42 13.34 12.48 12.16 10.49 5.56
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118 Table S11. Loadings on principal components for each fungal community sample
119 analysed, and percentage of total variance explained by each principal component, as
120  determined by the UniFrac tool.

121
Principal component

Sample 1 2 3 4 5
BR1 - - - - -
BR2 0.102 -0.341 -0.366 -0.008  0.010
BR3 0.665 0.130 0.116 0.000 0.016
BR4 - - - - -
BR5 -0.204 0.217 -0.059 -0.355 -0.008
BR6 -0.195 0.309 -0.154 0.273 -0.078
BR7 -0.149 -0.228 0.278 0.015 -0.232
BR8 -0.218 -0.087 0.185 0.075  0.292
Total variation 5551 5195 1817 1311  9.25
explained (%)
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Figure S7. Scree plot illustrating eigenvalues for each principal component identified in
the analysis of bacterial communities within bauxite residue samples with the UniFrac
tool.
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Figure S8. Scree plot illustrating eigenvalues for each principal component identified in
the analysis of fungal communities within bauxite residue samples with the UniFrac tool.
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