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Key results

The key results for each monitoring variable analysed in this report are listed below.
Significant effects of ecological thinning are in bold text.

Tree size
class

Live basal
area

Tree growth
rate

Tree
mortality

Tree crown
area

Tree height
Hollow
bearing trees

Tree
recruitment

Canopy
condition

Coarse
woody
debris

Litter

The number of trees removed varied across thinning treatments.
The average number of stems removed due to thinning was 377 per hectare.

Number of stems 107 40 centimetres diameter reduced by an average of 60% due
to thinning.

Abundance of stems <10 centimetres diameter remained variable after thinning.
Average reduction in live basal area due to thinning was 7 m? per hectare.

The growth rates of larger trees (>70 centimetres diameter at breast height)
on control plots may have been faster than equivalent trees on thinning
treatment plots, but the differences may have been pre-existing and the
confidence bounds were largely overlapping.

There was a slightly increased probability of tree mortality on moderately
thinned plots in comparison with control and heavily thinned plots, although
confidence bounds were wide.

No effect of thinning was detected on tree crown area.

Upper canopy tree height was lower in 2017 than 2015, but there was no effect of
thinning treatment.

Fewer dead hollow bearing trees were recorded in 2017 than 2015, but no effects
of thinning were detected.

Germinants: These were recorded on more plots in 2017 than 2015, but there
were insufficient data to model the effect of thinning on germinants.

Seedlings: A modest increase in the probability of occurrence of seedlings
was detected for heavily thinned plots.

Saplings: Thinning reduced the occurrence of saplings.

Tree crown extent: No effect of thinning treatment was detected on tree crown
extent.

Remotely-sensed canopy cover: This was significantly lower on heavily
thinned treatment plots than control plots after thinning.

Visually assessed canopy cover: Live canopy cover declined on treatment
plots between 2015 and 2017 but was stable on control plots. There was no
change in the estimated dead canopy cover between survey periods or due to
ecological thinning.

Coarse woody debris (CWD) volume: Mean volume of coarse woody debris was
higher in Site Quality 1 (SQ1) sites but was not affected by thinning treatments.

CWD size diversity: This was lower on thinning treatment plots after
thinning, with the effect being most marked for heavily thinned plots and in
the lower site quality class (SQ2). There was a shift from larger to smaller
size classes.

There was no evidence of thinning treatment effects on litter depth. Mean litter
depth values increased across Site Quality 1 sites.

No apparent effect of thinning on mean litter cover values. More sites had lower
litter cover values in both control and treatment plots in 2017.
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No clear effect of thinning on mean live near surface vegetation cover, although
mean live cover declined on some moderately thinned plots.

The mean cover of dead vegetation cover increased on most plots, but no effect of
thinning was detected.

Live elevated vegetation (saplings) reduced in thinned plots while control
plots remained stable.

No change in dead elevated vegetation cover was detected.

There was no significant change in combined surface and near surface fire risk,
despite a general increase in the near surface fire risk in 2017.

Elevated fuel hazard increased in 2017 across control and treatment plots,
although this may be an artefact of the assessment method.

No significant effects on overall fuel hazard were detected.

No effects on soil moisture were detected.

No significant changes in native species richness or diversity were detected.

No effect of thinning was detected on native plant cover.

Exotic plant species richness increased more on thinned plots than control
plots.

Total cover of exotic plant species increased on all plot types between 2015
and 2017, but increased on thinned plots more than control plots.

Floristic composition of plots between site quality classes changed significantly
between 2015 and 2017, regardless of thinning treatment.

Individual plant species responses were variable.

There was a significant reduction in bird species richness from 2015 to 2017
across control and treatment plots.

The effect of thinning was uncertain as two observers recorded fewer bird species
on treatment plots after thinning, and one observer saw more bird species on
treatment plots after thinning.

Bird species diversity declined from 2015 to 2017, but no effect of thinning was
detected.

There was a large amount of variation in the bird dataset, due to: inherent
variability in woodland bird communities (as surveyed for 20 minutes within
2 hectare plots); and differences among observers.

Regardless of observer effects, bird assemblages changed more in thinned
plots than in control plots.

The number of hollow-using bird species did not change on treatment plots.

Individual bird species responses were variable: three common species were
negatively affected by thinning; and four common species were positively
affected by thinning.

The scarlet robin, listed as vulnerable on the NSW Biodiversity Conservation
Act 2016, may have declined in occurrence from 2015 to 2017. There was
insufficient data to analyse whether there was any deleterious effect
associated with thinning.
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OEIElINSEI Overall bat activity was lowest during the thinning phase, but increased on
EWIIWAN plots that had been heavily thinned.
Bat clutter
specialists
EEINGNIGEIA Clutter avoider activity was lowest during the thinning phase but increased
EVOIG[EIE on plots that had been heavily thinned.

: The activity of two bat species analysed increased on plots that had been
Bat species . .
heavily thinned.

Clutter specialist activity declined over time, and was lowest on heavily
thinned plots.

Vii
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1 Introduction

1.1 Aims of the ecological thinning trial

High stem density stands of river red gum forest result from the episodic recruitment of
Eucalyptus camaldulensis (river red gum). High stem density stands are a natural component
of river red gum forests; however, when they become widespread in national parks they raise
a number of conservation concerns, particularly in relation to provision of key habitat features
and resilience to climate change.

One third of the river red gum vegetation in Murray Valley National Park was mapped as high
stem density stands (>400 stems per hectare) when the park was gazetted in 2010 (Bowen
et al. 2012). However, on-ground empirical data for stem density described in the 2015
baseline monitoring report revealed discrepancies between the mapping and the distribution
of high-density stands. The extent and distribution of high stem density stands in Murray
Valley National Park is therefore not accurately known.

To resolve uncertainty about the most appropriate management action in high stem density
stands, the NSW Office of Environment and Heritage (OEH) used an adaptive management
framework to design an ecological thinning experiment. As described in the experimental
design and monitoring plan (Appendix 1 of the Public Environment Report), the aim of the
ecological thinning trial is to determine whether ecological thinning can deliver conservation
outcomes in river red gum (Eucalyptus camaldulensis) forests within national parks.

Specifically, the aims of the trial are to determine whether any of several levels of ecological
thinning positively affect:

9 biodiversity, canopy decline and resilience to epidemic river red gum mortality within all
stands of river red gum forests, and whether these effects depend on water availability
and initial stem density

9 characteristics of stands that are reasonably expected to lead to the first aim, and
whether these effects depend on water availability and initial stem density

9 characteristics of the trees that are reasonably expected to lead to the secondary aim,
and whether these effects depend on water availability and initial stem density.

QT

Photo 1 High stem density river red gum forest (Photo: Evan Curtis)


http://www.environment.nsw.gov.au/publications/140621-thinning-trial-river-red-gum.htm
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1.2 Ecological thinning trial experimental design

The experimental design is described in detail in the experimental design and monitoring
plan, and briefly summarised here.

The experimental design was reviewed by an independent statistician (Robinson 2011), and
endorsed by an independent scientific advisory committee.

1.2.1 Ecological thinning trial sites

High levels of competition for resources between trees are likely to be causing high stem
density stands to self-thin; however, such self-thinning is very slow so high stem density
stands are likely to remain widespread in the landscape for decades to centuries.

Within-stand competition is influenced by both water availability and water demand, with the
highest level of competition experienced in stands with low water availability and high-water
demand. Water availability is lower in stands that are flooded less frequently and for which
groundwater is at a lower depth. For a given level of water availability, competition for
resources likely increases with the number of tree stems in a stand.

Ecological thinning aims to reduce competition by reducing water demand. The effect of
ecological thinning is expected to be proportional to the change in water demand. The
greatest effect of ecological thinning is therefore expected to occur in stands with the
greatest change in stem density. There may be thresholds of effectiveness for ecological
thinning, above or below which ecological thinning is not effective.

The numbers and locations of ecological thinning trial sites were selected to represent a
spectrum of competition, with two levels of water availability (as represented by the surrogate
site quality, derived from tree height mapping (Baur 1984)) and a range of stem densities
(Figure 1).

Figure 1 Experimental design of the ecological thinning trial in Murray Valley National Park
Sites are located across two factors: Stem density (three levels, from Bowen et al. 2012:
<200 stems per hectare (ha) (<200/ha), 2007 400 stems/ha, >400 stems/ha) and site quality
(two levels, from Baur 1984: Site Quality 1 and Site Quality 2). Unequal replication across
stem density levels, with a total of 22 sites. Each site consists of three 9 ha plots: no action,
moderate thinning and heavy thinning.


































































































































































































































































