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Methods

Aquatic plant monitoring was undertaken in the Vasse Wonnerup wetlands in spring from 11 to 30%"
November 2024. Monitoring included 16 sites, with 8 in each estuary. Estuary following the
methodology of Paice and Chambers (2023). Plant density was assessed as ‘percent volume inhabited’
(PVI), which is a measure of the proportion of volume of water taken up by plant material.

The Macrophyte Index is based on the condition of aquatic plant communities during spring, when
maximum biomass and diversity is present in the system, to enable assessment of the management
objective “to maintain diversity and dominance of macrophytes”.

Spring data was used to calculate the Macrophyte Index using two metrics: the key species metric and
the macrophyte dominance metric. Index and metric values were assessed against condition
categories to provide ratings that reflect the ecological health of aquatic plant communities:
A=excellent, B=good, C=moderate, D=poor and E=very poor (Paice and Chambers (2023).

In 2022, additional observations were introduced for plant flowering status and periphyton cover
(epiphytic algae, microbes and detritus on plant surfaces). Periphyton cover was scored at each on a
scale from 0 (none) to 5 (complete smothering of plants).

2024 Whole-system condition rating

Indicator Condition Score Description

Macrophyte Index B 85 4 Healthy macrophyte community with
some macroalgae present

Key Species A 81 T Key species density very high

Macr.ophyte B 88 T Macroalgae growth low

Dominance

Arrows indicate increase or decrease in score compared to previous year.
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Key findings and observations

e The aquatic plant communities in the Vasse-Wonnerup Wetlands were generally healthy in spring
2024. The system shows strong signs of resilience, with consistent dominance of macrophytes and
charophytes across all ecological regions. Macroalgal growth was lower than in previous years,
with very low densities in all regions except the Lower Vasse Estuary.

e In the Upper Vasse Estuary, the plant community was in excellent condition, with strong
dominance of key species Ruppia spp. and Althenia cylindrocarpa, and rare occurrence of
macroalgae — indicating good ecosystem health. High densities of the charophyte
Lamprothamnium macropogon continued from 2023, while Stuckenia pectinata remained at
lower density.

e In the Lower Vasse Estuary, condition improved to a ‘good’ rating in 2024 following a decline in
2023. This recovery was driven by high density of Stuckenia pectinata, with Ruppia spp. and
charophytes (L. macropogon) also present. Macroalgal growth (Ulva) remained moderate and was
the highest of all regions.

e The Upper Wonnerup Estuary maintained an excellent rating, with charophytes remaining
dominant. Although their density was lower than in 2023, this was likely due to increased water
depth. Other macrophytes were present but less widespread.

e The Lower Wonnerup Estuary returned to dominance by Ruppia megacarpa, suggesting a shift
back to a more typical community structure following the unusual dominance of L. macropogon
observed in 2023.

e Throughout the Wonnerup Estuary, there was a notable reduction in filamentous algae from
2023. The dominant macroalga was Ulva and, although mean densities were low, there were
several patches of high density throughout the estuary.

e Periphyton cover showed a clear spatial trend, with higher levels in the upper estuary regions and
declining levels in the lower regions of both the Vasse and Wonnerup estuaries since 2022. This
reduction in periphyton suggests a shift toward conditions more favourable for aquatic plant
growth, particularly in the lower estuary regions.

2024 Ecological region condition ratings

Ecological region Indicator Score Rating Change

Macrophyte Index 91 A 0
Upper Vasse Key species 83 A
Macrophyte dominance 99 A

Macrophyte Index 82 B 0
Lower Vasse Key species 92 A
Macrophyte dominance 71 C

Macrophyte Index 88 A -
Wg::::up Key species 85 A
Macrophyte dominance 90 B

Macrophyte Index 77 B 0
W:):‘:Ivee:up Key species 62 B
Macrophyte dominance 91 B
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2024 Summary of PVI results — Spring
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Figure 3. Periphyton cover scores for ecological regions of the Vasse-Wonnerup wetlands in spring 2022-2024.
Data is shown as median (line), 25-75 percentiles (box), 5-95 percentiles (whiskers), outliers (). Periphyton
score: 0 = none, 1 = minimal cover, 2 = notable cover, 3 = moderate cover, 4 = heavy cover, 5 = smothering of
plants.
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Aquatic plant community description overview — Spring
2024

Aquatic plant communities throughout the Vasse-Wonnerup Wetlands in spring 2024 were very
healthy overall, with dominance of macrophytes and charophytes throughout the system (Figure 2,
3). Characteristic key species were found in all ecological regions, with high density in the lower
regions of both estuaries, and very high density in the upper regions. Macroalgal density was low for
the system, and was lower than in 2023 throughout all regions, although it remained at moderate
levels in the lower Vasse. Ulva spp. was the only taxa of macroalgae found in all regions in 2024.

Periphyton cover was evident throughout the system and was variable in all ecological regions, with
somewhat higher cover in the upper regions in 2024. The data indicates a decline in periphyton cover
in the lower Vasse and Wonnerup regions since 2022, while an increase has been observed in the
upper Vasse. However, periphyton cover often varied considerably between species and individual
plants (Figure 1b, c, d).

Upper Vasse Estuary

The aquatic plant community in the upper Vasse Estuary was in excellent condition in 2024
(Macrophyte Index rating A), with higher key species density and lower macroalgal growth than 2023
and 2022 (Figure 3a). Most transect points had multiple species and the characteristic key species
Althenia cylindrocarpa and Ruppia spp. were dominant in this region (Figure 1a, b).

Ruppia spp. was present at all sites with varying density (mean 34 % PVI). Healthy meadows of A.
cylindrocarpa were again present throughout this region, similar to 2023, indicating reestablishment
following several years of very low growth. It was present throughout the region, but the most
extensive meadows occurred in the southern areas of sites 26 and 27 with density up to 57% PVI and
cover up to 100%.

The charophyte Lamprothamnium macropogon was observed at a similar density and extent to 2023,
compared with very limited occurrence in 2020-2022. Distribution was patchy but where present,
density was high at up to 56%. Density of Stuckenia pectinata was higher than in 2023, but
considerably lower than 2021-2022, when there was concern about a shift in species changing in this
region.

High macrophyte and charophyte density, combined with lower macroalgae growth resulted in an
improvement in the macrophyte dominance metric to an A rating. Macroalgae was rare, with Ulva
found only at two transect points throughout the region. Periphyton cover was relatively high in 2024
and has increased consistently, although this has not been statistically significant?. In the upper Vasse,
L. macropogon had notably higher cover of periphyton than other species, often resulting in
smothering.

Lower Vasse Estuary

Following a decline in the Macrophyte Index in 2023, the lower Vasse Estuary returned to good
condition in spring 2024. This was owing to higher density of the key species Stuckenia pectinata
(Figure 1c), however macroalgal growth remained at a level that may impact macrophyte growth
(Figure 3b).

1 Two-way repeated measures ANOVA (in SPSS) to assess the effects of region and year, including interaction effect.
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S. pectinata remained widespread and was the dominant species in this region, with very high density
(exceeding 70% at all sites; mean 44% PVI). Ruppia spp. was largely restricted to the more upstream
sites 19 and 20 where it co-occurred with S. pectinata, although at lower density. Charophytes (L.
macropogon) were scattered throughout the lower Vasse Estuary, with greater density than in 2023
and the highest density observed since 2019. Charophytes were frequently observed growing beneath
the dense canopies of S. pectinata, forming layered communities similar to those seen in the Lower
Wonnerup.

This region had the greatest density of macroalgae of all regions, with extensive cover of Ulva, which
grew as a layer within the macrophytes with an average thickness of 0.20m. While density was
moderate (mean 14% PVI), Ulva was present at all but one transect points and average cover was high
at 47%. While impacting aquatic plant dominance, macrophytes appear resilient to the growth of Ulva,
which has remained stable for the past three years.

The lower Vasse region has had the highest periphyton cover over the three years, but there has been
a consistent (not significant) decline since 2022 with the mean decreasing from 2.35 to 1.15. This may
indicate improved conditions for aquatic plant growth.

Upper Wonnerup Estuary

The upper Wonnerup Estuary retained an excellent index rating in 2024, with continued dominance
of the charophyte L. macropogon (Figure 1d). Although density was considerably lower (31% PVI) than
in 2023 (62%) (Figure 3c), cover was very high (86%), and low PVI can be attributed to much greater
depth in 2024. Macrophyte species density was relatively low, with patchy distribution of Ruppia spp.,
mainly in the more downstream sites; isolated occurrence of S. pectinata; and A. cylindrocarpa not
encountered.

Dominance of charophytes and macrophytes increased compared to 2023 owing to lower macroalgal
growth. Macroalgae consisted only of Ulva in 2024, in contrast to 2023, when filamentous species
were more prevalent. Ulva was widespread throughout the upper Wonnerup, generally at low density
but with a few higher density patches (Figure 1f). Plants in this region had variable cover of periphyton,
ranging from 1 to 5, with no apparent change since 2022.

Lower Wonnerup Estuary

A healthy aquatic plant community was present in the lower Wonnerup region in 2024, marked by a
return to dominance by Ruppia megacarpa (Figure 1e) with underlying layers of L. macropogon as a
layer below its canopy, following the unusual extensive growth of L. macropogon in 2023 (Figure 3d).
Stuckenia pectinata density remained low in this region, and so was relatively low throughout the
Wonnerup Estuary. Althenia cylindrocarpa was limited to one location, where it has been found
previously (site 14, eastern side) and had high density (64% PVI).

Macroalgal growth remained low overall in the lower Wonnerup with consistent but variable density
of Ulva, similar to the upper Wonnerup region. Periphyton cover was lower in this region than all
others. It has declined consistently and significantly since 2022, and was significantly lower than both
Vasse Estuary regions over the three years.
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Figure 1. Images from aquatic plant monitoring November 2024: (a) Althenia cylindrocarpa and (b) Ruppia
megacarpa (with periphyton) in upper Vasse Estuary; (c) Stuckenia pectinata in the lower Vasse Estuary; (d)
Lamprothamnium macropogon in the upper Wonnerup Estuary; (e) Ruppia megacarpa in the lower Wonnerup
Estuary; (f) dense patch of Ulva in Wonnerup Estuary.
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5-year Results summary

Ecological Macrophyte Key Macrophyte
. Year . .
region Index species dominance
2024 A A A
Upper 2023 B B B
Vasse 2022 B B C
2021 B B C
2020 D C D
2024 B A C
Lower 2023 C B C
Vasse 2022 B A C
2021 C A C
2020 D C D
2024 A A B
Upper 2023 A A C
Wonnerup 2022 B A ¢
2021 C B C
2020 B B A
2024 B B B
Lower 2023 C C B
Wonnerup 2022 B B B
2021 B B B
2020 B B A
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Figure 2. Spring macrophyte index scores relative to condition categories in ecological regions of the Vasse-
Wonnerup Wetlands over the past five years: 2019-2024. Values are average of transect points in each region
+SE. (Regions: UV = upper Vasse, LV = lower Vasse, UW = upper Wonnerup, LW = lower Wonnerup).
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2017-2024 Species density in ecological regions - Spring
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Figure 3. Mean species density of aquatic plants in each ecological region of the Vasse-Wonnerup Wetlands in
spring as percent volume inhabited (PVI) from 2017-2024.

ECU Internal Information



