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Humans undertake land management and care of landscapes to maintain
safe, healthy, productive and predictable environments. Often, this is achieved
through creating spatial and temporal heterogeneity in a way that leverages the
natural world; both amplifying natural trends and, in some cases, driving shifts
counter to natural processes. However, a persistent paradigm governing the
understanding of proxy evidence of past human activity on the environment is
that human agency is only recognized in proxy data when trends oppose what
are expected to occur naturally. Framing research in such a way ignores the
fact that people have, continue to, and will always leverage the environment
in ways that both compliment and diverge from “natural” trends. Doing so
masks, or erases, people from the histories of their territories and continues
to perpetuate myths such as “wild” and “wilderness”’, particularly in places
that have in fact been shaped and maintained by people for long periods of
time. Here, we synthesize geographical, dendrochronological, palacoecological,
archaeological and palaeoclimatic data to demonstrate how Palawa people
(Tasmanian Aboriginal people) in Lutruwita (how known as Tasmania, southeast
Australia) leveraged climatic change to convert unproductive forest vegetation
to open forest and grassland to support higher occupation levels. The fine-
scale heterogeneity we have identified reflects the diversity of ways in which,
and the spatial scale that, the Palawa engage with their land. We caution against
adopting coarse spatial scale (i.e., continental, regional, etc.) methodologies to
reconstruct the influence of past societies over landscape evolution as they
assume homogeneity of human cultures and of human influence on landscapes.
We also reinforce calls for those researching past landscape change to abandon
tropes of human agency acting only in opposition to the natural world. Such
approaches are couched within a narrow cultural understanding of human-
environment interactions and result in the erasure of Indigenous and local
peoples’ role in maintaining healthy, biodiverse and safe landscapes.
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Indigenous Australia, cultural landscapes, fire, dendrochronology, palaeoecology,
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FIGURE 4

Bayesian age-depth model for core (A) PAL0O404 and (B) VOBF. Modeling was performed using the rbacon package (Blaauw and Christen, 2013) in R.
Purple indicates calibrated ages ranges for each radiocarbon-dated sample; red dashed line indicates the "best” model output based on the mean
age for each depth; gray dashed line indicates 95% confidence intervals. Parameters and priors detailed in the top middle and top right plots for each
age model. For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.

small (Figures 2D, E), the importance of aspect over microclimate
has had a profound influence over the impact of fire on the
composition and long-term vegetation development in the local
area. While having an overall higher forest cover due to the available
area of suitable land (Figures2B, C), fire adapted Eucalypt-
forest dominates the forest vegetation on the NW facing slope,
whereas the forested area on the SE facing slope is dominated by
fire-sensitive rainforest (Figures 2B, C). The mechanism driving
this local scale differentiation is disturbance by fire (Wood and
Bowman, 2012; Cadd et al., 2019; Fletcher et al., 2020). In the
absence of fire, rainforest is the ecological climax vegetation type
in this high rainfall region on any substrate (Jackson, 1965, 1968;
Bowman and Jackson, 1981; Fletcher et al., 2021a). North facing
slopes receive more solar exposure than south facing slopes in the
southern hemisphere, resulting in drier north-facing slopes relative
to south facing slopes (Binkley and Fisher, 2019). Drier regions
(e.g., north-facing slopes) experience either a higher fire frequency
and/or more intense fires than southerly slopes, given the negative
relationship between fuel moisture and flammability (Kirkpatrick
and Dickinson, 1984; Marsden-Smedley and Catchpole, 2001;
Bradstock et al., 2010; Wood et al., 2011; Wood and Bowman,
2012).

This interaction between aspect, topography, microclimate and
fire is the mechanism that governs the distribution of rainforest
across the high rainfall west of Tasmania today (Figure 1B)
(Jackson, 1968; Wood et al, 2011). In a regional analysis of the
distribution of rainforest in west and southwest Tasmania, Wood
et al. (2011) identify that steep, south facing slopes have a higher
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probability of rainforest occurrence. This spatial pattern is driven
by the effects of microclimate on fuel moisture and fire (Bradstock
et al., 2010; Wood et al., 2010; Wood and Bowman, 2012). Wetter
microclimates inhibit fire, while topography can also impact the
spread of fire (Little et al., 2012; Sullivan et al., 2012; Leonard
etal, 2014). The dominant westerly airflow over the region renders
east-facing slopes more protected from fires fanned across the
landscape from the west (Wood et al., 2011). Our data presented
here are entirely consistent with the regional pattern identified by
Wood et al. (2011), demonstrating that interactions between local-
scale topography (i.e., topographic variation) and microclimate
(variations in moisture and humidity) play an important role in
the influence of fire and the distribution of forest at the local-scale
across this region.

5.1.2 Forest age structure

Our analysis of rainforest demography across the Vale, using
dendrochronology, demonstrates that rainforest growing on the
drier northwest facing slopes is younger than rainforest growing
on the wetter southeast facing slope (Figures2H, 3A). The
age of all rainforest trees sampled on the northwest facing
slope post-date the British Invasion into the region (ca. 1820s)
(Figures 2H, 3A). In contrast, rainforest trees on the wetter
southeast slope are systematically older and demonstrate a
demography consistent with continual recruitment through the
pre-and post-British Invasion era (Figures 2H, 3A). Early settlers
were encouraged by the authorities to burn the Tasmanian
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landscape to remove forest and improve pastures, in stated
recognition of what Palawa were doing on their lands (Marsden-
Smedley, 1998). Burning by settlers was, as a result, widespread
across Tasmania and also mainland Australia in an attempt
to transform landscapes into more productive agricultural land
(Cubit, 1996; Marsden-Smedley, 1998; Morgan et al., 2020). All of
the trees surrounding the enormous fire-scarred N. cunninghamii
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tree observed within the rainforest on the northwest facing slope—
which due to rot was undatable—also post-date the arrival of
settlers to the area (Figure 3A), further supporting the notion
that settlers attempted to remove the extant rainforest with
fire. It also suggests that these efforts were abandoned, allowing
the post-fire reestablishment of rainforest following the removal

of rainforest.
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5.1.3 Post-settler vegetation change

While attempts to cultivate the Vale of Belvoir by settlers were
short-lived, given the poor soils and seasonal snow cover, burning
of the grasslands upon snow retreat and subsequent cattle grazing
during the summer months has been occurring (and continues
to occur) in the Vale since the 1850s (Cubit, 1996; Tengia et al.,
2016). We interpret the close association between discrete charcoal
peaks that appear in all pollen records [dated and undated, except
for the core from within rainforest on the southeast facing slope
(VOBF)] from across the Vale and the subsequent arrival of invasive
pastoral weeds in the pollen records as further evidence of the
attempt by settlers to remove forest in favor of grassland for
livestock (Figures 3A, 5; Supplementary Figure S1). Indeed, they
were encouraged, if not mandated, by the colonial authorities to
do so (Marsden-Smedley, 1998). Our data demonstrate that this
burning was effective in increasing grassy cover on the drier NW-
facing slopes, but not on the wetter SE-facing slopes [see shifts
in grass (Poaceae) and forest (Eucalyptus spp.) pre- and post-fire
in Figures 2F, G; Supplementary Figure S1: PAL0203]. However,
this effect was short-lived and followed by rainforest recovery
(Figure 3A NW-facing sites) as the area was largely abandoned by
settlers in favor of locations at lower altitude where livestock could
be maintained year-round (Marsden-Smedley, 1998). Our data
demonstrate that fire was ineffective in impacting rainforest on the
wetter SE-facing slope (Figures 2F, G; Supplementary Figure S1),
consistent with the effects of aspect and slope on fuel moisture and
fire, as discussed above.

5.2 Long-term human environment
interaction

Our data suggest a close association between changes in fire,
vegetation, aspect, climate and radiocarbon inferred Palawa activity
in the northwest of Tasmania over the past 2000 years. While
noting the caveats that must be considered when using radiocarbon
ages as indicators of past human demography, particularly in the
limited Tasmanian archaeological dataset, we observe two phases
of increases in radiocarbon-inferred “activity” in the northwest of
Tasmania between ca. 2000 and 800 cal yrs BP. This period is
coeval with phases of persistent rainfall deficit (Saunders et al,
2012) and evidence for increased fire and the maintenance of
fire-maintained vegetation in our dated sediment sequences from
both the NW- and SE-facing slopes of the Vale (Figure 6). We
interpret this confluence of data as reflecting an increased influence
of Palawa care and management on the Vale during a phase of
relative low rainfall (Figure 6). We contend that low rainfall in
this area, that currently receives more than 2,500 mm of rain
each year, allowed the manipulation of Eucalypt forest into more
productive fire-maintained grassland on the drier NW-facing slope
and the manipulation of rainforest to open Eucalypt forest on the
wetter SE-facing slope (Figure 6). Indeed, both sites revert to more
forested (both Eucalyptus spp. forest and rainforest) environments
in concert with the evidence for decreased human activity and
higher rainfall in the region (post ca. 800 cal yrs BP) (Figures 5, 6).

The coherence between our data, palacoclimate data and the
archaeology of the northwest is consistent with what is known
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FIGURE 6

Summary plot of Vale of Belvoir data from this study. (A)
Precipitation reconstruction (mm/month) from Rebecca Lagoon
(41°11'S, 144°41'E) northwest Tasmania (Saunders et al., 2012), with
higher than average shaded blue and lower than average shaded
red; (B) PALO404 Poaceae (grass %, orange); (C) PALO404
macroscopic charcoal accumulation rate (Macroscopic CHAR,
pieces cm~2/yr~1) (gray line) fitted with a weighted average (window
width = 5) (solid black line and gray shading); (D) Western Tasmania
charcoal influx curve calculated using the R package paleofire
v.1.2.4 (Blarquez et al., 2014) updated to SHCal20 (Hogg et al., 2020)
from sites outlined in Supplementary Figure S2 and

Supplementary Table S4; (E) VOBF macroscopic charcoal
accumulation rate (Macroscopic CHAR, pieces cm~2/yr—1) (gray line)
fitted with a weighted average (window width = 5) (solid black line
and gray shading); VOBF CHAR is presented on a logig y-axis; (F)
VOBF Eucalyptus spp. (%, brown); (G) northwest Tasmania human
activity dynamics (GRann) (%, black line); (H) number of radiocarbon
dated archaeological sites (gray shaded bars) used in the calculation
of human activity estimates, see Supplementary Table S3 and
Supplementary Figures S2, S3 for details of data used. For
interpretation of the references to color in this figure legend, the
reader is referred to the web version of this article.

and documented about Palawa fire use: that Palawa used fire in
a sophisticated and nuanced way to curate their land and that
well-maintained and carefully curated grasslands were central to
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the economy of Palawa in areas where grasslands were able to
be created (i.e., on fertile soils) (Thomas, 1992; Lehman, 2001).
Lower rainfall in very wet regions like the Vale, we contend,
allow an expansion of fire-based economic activity. The Vale and
the northwest grasslands are one of the few areas in the west
of Tasmania capable of supporting Poa spp. grasslands (most of
the west is occupied by lower resource rich sedgelands on low
productivity soils) (Kitchener and Harris, 2013). It is implausible
that the Palawa did not exploit the persistent reduction lower
rainfall to produce the fire-driven vegetation shifts toward more
grass rich (i.e., resource rich) vegetation that we have identified
in our proxy data, in what was and continues to be a highly
valued region. Our data echoes what settlers documented across
Tasmania (Thomas, 19925 Lehman, 2001), that burning Country
was “desirable for [Palawa] as it affords them kangaroo, wombat
and opossum...” (Hellyer, 1828; Thomas, 1992, p. 59). Indeed, the
influence of Palawa burning on the northwest grasslands around
the Vale was so influential that settler farmers sought to copy the
Palawa practice of burning back with the snow-melt to sustain their
livestock (Cubit, 1996).

Applying fire to create broadscale mosaics of vegetation was
(and continues to be (Lehman, 2001; Bowman and French, 2019;
Tasmania Parks Wildlife Service, 2022) practiced by Palawa to
create what Hellyer observed in 1828 to be extensive “’grassy hills’
which were adjacent to large tracts of rainforest” in northwest
Tasmania, where “extensive areas of grassland existed in a
broadscale mosaic with rainforest and tall stringybark forests
(E. delegatensis)” (Thomas, 1992, p. 57). These quotes reflect
the well-known fact that the grasslands of the northwest of
Tasmania are Palawa artifacts produced by burning (Jones,
1969; Gammage, 2008; Onfray, 2012; Bowman et al., 2013;
Fletcher et al, 2021a), adding weight to our assertion that the
data we have presented here reflect a deliberate leveraging of
climate to increase landscape productivity with fire during a
period of low rainfall between ca. 2000 and 800 cal yr BP
(Figure 6).

Our data from the Vale of Belvoir mirror the findings of a
study from Rebecca Lagoon on the northwest coast of Tasmania,
which demonstrated an increased effort by Palawa to care for
their landscape in response to changes in rainfall between 2000
and 1000 cal yrs BP (Romano and Fletcher, 2018). Both the
Vale of Belvoir data and the Rebecca Lagoon data demonstrate
that Palawa were aware of and leveraged climatic change to
modify their environment with fire (Figure 6). Rather than driving
changes counter to what might be expected naturally, Palawa
sought to exploit climatic change and their local environment
to increase resource availability with fire by burning when
moisture levels decreased in high-rainfall areas (Romano and
Fletcher, 2018). Similar relationships between people and their
environment have been observed elsewhere (e.g., Hoeclzmann
et al.,, 2001; Roos and Sullivan, 2010; Sullivan and Forste, 2014;
Maezumi et al., 2018; Akesson et al., 2020; Roos et al., 2022).
It is clear that relegating the detection of human agency in
records of past environmental change to when observed trends
diverge from what is predicted naturally risks masking the
deep and profound influence that people have had over the
earth system.
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5.3 Changing the paradigm in Australia

In Australia, with some exceptions (e.g., Builth et al., 2008;
Fletcher and Thomas, 2010b; Butler et al., 2014; Romano and
Fletcher, 2018; Fletcher et al., 2021a), analyses of archaeological
and palaeoenvironmental records generally fail to highlight the
role of Aboriginal people in creating, caring for, and maintaining
the Australian landscape over millennia (e.g., Mooney et al,
2011; Williams et al., 2015). Such studies routinely apply broad-
scale (regional or continental-scale) environmental changes that
operate at a spatiotemporal scale, which masks the local-scale
and heterogeneous way in which people engage with their
environments through time (Head, 2008, 2010). As such, people
are subordinated to regional drivers, such as climate, and tenuous
arguments are then made about the lack of human influence over
the Australian continent (e.g., Bickford and Gell, 2005; Holdaway
and Fanning, 2010; Holdaway et al., 2010; Mooney et al., 2011;
Williams et al.,, 2015). This sets up a false binary where most studies
into past human-environment dynamics through time position
human agency as either perpetually in opposition to natural
trends or as subordinate to natural trends (Head, 2010). Rarely is
intelligence and proactiveness invoked to account for coherences
between environmental and archaeological data.

Assuming human agency as singularly countering natural
trends masks, or erases, people from the histories of their
territories and allows the continuance of myths, such as “wild”
and “wilderness” to describe cultural landscapes (Cronon, 19965
Langton, 1996; Nash, 2014; Watson et al., 2018b; Dominguez and
Luoma, 2020; Fletcher et al., 2021b). This is particularly pertinent
in places that have been shaped and maintained by people for
long periods of time and where British and European invasions
carried and perpetuated dehumanizing views of Indigenous and
local peoples (Porter, 2014; Maezumi et al., 2018; Fletcher et al.,
2021a; Larson et al., 2021; Roos et al., 2021). None are as pervasive
as those espoused by Elkin (1933, p. 154, 1934) that Australian
Aboriginal people were “parasites on nature” who “did not assist
nature to produce his sustenance”. A racist and factually incorrect
trope that echoes through to the present day in academia (Horton,
1982; Williams et al., 2015; Watson et al., 2018a,b) and in efforts
to “rewild” the Australian “wilderness” (Sweeney et al., 2019). This
trope is even more unfathomable when juxtaposed against the
direct lived experience of Aboriginal people and the observations
of people like Major Thomas Mitchell (Section 2.1), who engaged
with the land and its people, that speak to the profound influence
that Aboriginal people had over their land through the use of fire
(Thomas, 1992).

“Wilderness/wild” is too often used to prop up false notions of
naturalness in lands owned and occupied by Indigenous people for
millennia (Martinez, 2003; Nash, 2014; Fletcher et al., 2021b). The
removal of people from their lands, and their cultural obligations
to their land, can have serious negative consequences for both
the ecological integrity of their land and for the health of people
(Stewart et al., 2002; Townsend et al., 2009; Porter, 2014; Fatima
et al, 2023). Studies have shown that empowering Indigenous
communities to care for their land has significant ecological,
cultural and social benefits (Chino and DeBruyn, 2006; Townsend
et al,, 2009; Eriksen and Hankins, 2014; Mistry et al., 2016; Fatima
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et al., 2023; Dawson et al., 2024). Myths such as “wilderness” and
“wild” incorrectly applied to cultural landscapes present barriers
that stymie the development of appropriate care and management
strategies for the environment that could benefit both people and
their land (Rose, 1996; Shultis and Heffner, 2016; Fletcher et al.,
2021b). While it has been demonstrated that Indigenous people
who have autonomy in governing their land results in better human
health and biodiversity outcomes (Schmidt and Peterson, 2009;
Townsend et al., 2009; Baragwanath and Bayi, 2020; Baragwanath
et al, 2023; Dawson et al., 2024; Simkins et al., 2024), power
structures in settler-indigenous societies rarely permit that level of
trust and agency (Snelgrove et al., 2014). In the absence of that trust
and agency, a careful and nuanced understanding of past human-
environment dynamics can provide an empirical basis to support
Indigenous aspirations to return health to their land and people
(Bird, 2004; West et al., 2006; Bird and Nimmo, 2018; Hoffman
etal., 2021).
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