elevated Na dominance index values (Table 5-2), all of which are indicative of an

increased sensitivity to acidification.

Those wetlands situated in the Spearwood system, whilst generally showing
slightly elevated Al to Fe ratios, have substantially lower ratios than the wetlands in the
Bassendean system (Table 5-2), the exception being Walubuenup which has low Al
concentrations (Table 5-1). Whilst being situated in the Spearwood system, Mariginiup
still demonstrated increased sensitivity to acidification (Table 5-2) regardless of the
higher divalent base-cation levels in the sediments; this was due, in part, to the
extremely high sediment concentrations of S (Table 5-1). Nowergup and Walubuenup
wetlands did not show increased sensitivity to acidification (Table 5-2). The cation
dominance ratios again exemplify the differences between the wetlands based on the
nature of the parent geology in which the wetland sediments are situated. The
Spearwood system wetlands are dominated by Ca or Mg whereas the wetlands situated
in the Bassendean system are typically dominated by Na; the exception being Lexia
which is dominated by Ca (Table 5-2).

The high sediment concentrations of S and Fe are indicative of the presence of
pyritic minerals in many of these wetlands (Table 5-1). The SEM performed on a

selection of the sediments confirmed the presence of pyrite (see appendix 16 and 17).

136















6.3.3 TEMPORAL EFFECTS

Qualitative analysis of the temporal data showed that, of the 13 water quality
variables tested, 3 demonstrated short-term temporal responses. Some of these
responses were dependent upon the wetland and/or the temperature treatment applied.
The variables which demonstrated temporal flux included pH, AI**, and Zn?*.

There was an increase in median microcosm pH across all wetlands between day
7 and day 28 water samples (Figure 6-6a - Figure 6-6f). In general terms, pH increased
between 0.5 and 1.0 pH unit between day 7 and day 28. Whilst Nowergup showed the
same trend, the difference between day 7 and day 28 median pH values was not
considered significant for any of the temperature treatments, except the Field Moist and
800 °C treatments (Figure 6-6a). There was significant temporal difference in pH levels
across all temperature treatments at Mariginiup (Figure 6-6b) and Walubuenup (Figure
6-6¢) and the majority of temperature treatments at EPP 173 (Figure 6-6d), Lexia
(Figure 6-6e) and Bindiar (Figure 6-6f).

Both AI** and Zn** showed similar temporal responses across both the Spearwood
and Bassendean wetland groups (Figure 6-7a - Figure 6-7f and Figure 6-8a - Figure 6-8f
respectively). In general terms, both AI** and Zn®* concentrations increased between
day 7 and day 28 sampling. Interestingly, this was most apparent at temperatures of 300

°C and above (see Figure 6-7a - Figure 6-7f and Figure 6-8 - Figure 6-8f).
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Figure 6-8: Scatter plot of median zn* temporal responses for (a) Nowergup, (b)
Mariginiup, (c) Walubuenup, (d) EPP 173, (e) Lexia and (f) Bindiar wetland microcosms.
Black dots are day 7 results and white dots are day 28 results. Lines between points are
only used for clarity and do not infer interpolation between points.

6.4. DISCUSSION
Spatial Variability
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Appendix 22: Scanning Electron Micrograph (a) and quantitative analysis (b — c) of sediment
type 3 at Walubuenup, heated to 550 C.

(@)

(b)
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(©

Walubuenup Sediment Type 3 550 °C

Detector Type :SUTW-Sapphire Resolution :160.18 Lsec :54
EDAX ZAF Quantification Standardless

Element Normalized

Element Wt % At %
C 38.63 60.7
(0] 12.44 14.67
Na 1.16 0.95
Mg 1.06 0.82
Al 1.86 1.3
Si 8.3 5.58
P 1.24 0.75
S 7.58 4.46
Cl 0.47 0.25
K 0.6 0.29
Ca 9.08 4.27
Fe 17.6 5.95
Total 100 100
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Appendix 23: Scanning Electron Micrograph (a) and quantitative analysis (b — c) of sediment
type 3 at Walubuenup, heated to 800 C.

(@)
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(©

Walubuenup Sediment Type 3 800 °C

Detector Type :SUTW-Sapphire Resolution :160.18 Lsec :54
EDAX ZAF Quantification Standardless

Element Normalized

Element Wt % At %
Na 2.15 3.45
Mg 2.23 3.38
Al 3.75 5.12
Si 23.62 31.02
P 2.97 3.54
S 12.23 14.06
K 1.25 1.18
Ca 15.61 14.36
Fe 36.19 23.89
Total 100 100

Appendix 24: Photograph of Walubuenup sediment type 3 heated at 300 C demonstrating the
cementing of aggregates and the formation of black carbon as a result of incomplete
combustion.
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Appendix 25: Principal component correlations of PCA analysis performed on median
microcosm water quality values for individual wetlands.

Eigenvalues

PC Eigenvalues %Variation Cum.%Variation

1 10.7 82.6 82.6

2 1.3 10.0 92.7

3 0.774 6.0 98.6

4 0.177 1.4 100.0

5 2_1E-3 0.0 100.0
Eigenvectors

(Coefficients in the linear combinations of variables making up
PC"s)
Variable PC1 PC2 PC3 PC4 PC5

pH 0.276 -0.254 -0.089 0.721 0.141

E.C. -0.304 0.037 0.088 0.054 -0.039
AL 0.221 0.443 0.479 0.478 -0.031
ca? -0.304 -0.039 0.049 0.051 0.026

Fetotal -0.299 0.103 -0.173 0.039 0.189

K* -0.109 -0.788 0.284 0.027 0.073

Mg>* -0.298 0.097 0.204 0.121 -0.337

MNeotar -0.294 -0.208 -0.015 0.252 -0.604

Na* -0.298 0.169 -0.082 -0.059 -0.036
Stotal -0.299 0.104 0.173 0.100 0.166
Zn* -0.241 0.050 -0.671 0.371 0.149
cI- -0.295 -0.027 0.280 0.045 0.636
S0,4% -0.298 0.102 0.188 0.111 -0.044
Principal Component Scores
Sample SCORE1 SCORE2 SCORE3 SCORE4 SCORES
Nowergup 1.09 -2.23 0.405 1.78E-3 -6.39E-3
Mariginiup -6.45 0.241 0.434 4_.46E-2 -9.17E-4
EPP 173 2.16 0.861 0.373 0.253 -7.42E-2
Walubuenup -0.24 -7.13E-2 -1.77 0.125 1.72E-3
Lexia 2.14 0.635 0.471 0.385 6.96E-2
Bindiar 1.3 0.568 9.16E-2 -0.81 1.02E-2

299



Appendix 26: Principal component correlations of PCA analysis performed on median
microcosm water quality values for individual temperature treatments.

(Coefficients in the linear combinations of variables making up

Eigenvalues

PC Eigenvalues %Variation

1 5.84 449

2 4.32 33.3

3 1.24 9.5

4 0.896 6.9

5 0.707 5.4
Eigenvectors

PC"s)

Variable PC1 PC2 PC3

pH 0.048 0.463 0.191 -O.
E.C. 0.375 0.068 0.076 -0.
Al® -0.372 -0.027 -0.149 O.
ca* 0.349 0.199 0.188 -0.
Fetotal 0.120 -0.241 0.418 O.
K* 0.124 -0.396 0.279 -0.
Mg?* 0.373 0.052 -0.302 O.
MNotal 0.314 -0.042 -0.
Na* 0.180 -0.422 0.171 O.
Stotal 0.399 -0.044 0.120 O.
Zn?* 0.046 -0.412 0.048 -0.
cl- 0.008 -0.381 -0.521 O.
S0,4%" 0.368 0.162 -0.176 O.
Principal Component Scores

Sample SCORE1 SCORE2 SCORE3 SCORE4
F. Moist -2.77 -0.67 -1.56 0.171
30 -0.137 -1.8 1.19 1.43
100 -1.04 -1.9 0.238 -1.13
300 4.22 -0.835 -0.375 -0.483
550 1 2.66 -0.745 0.681
800 -1.27 2.56 1.26 -0.661

Cum

.%Variation
44 .9
78.2
87.7
94.6
100.0

PC4 PC5
124 -0.042
182 0.413
047 0.473
172 0.257
686 0.200
375 0.108
134 -0.257
455 -0.140
013 0.086
174 -0.157
420 -0.362
200 0.013
153 -0.233
SCORES
0.723
5.03E-2
-1.08
0.644
-0.993
0.66

0.451
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