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(1) On page 2, the authors wish to correct an error in Table 2:
The height for Sequoia sempervirens should read 116.07 m instead of 115.57 m.
(2) On page 13, the authors wish to correct an error in the sentence:

‘There are 19 Tasmanian trees taller than 90 m (18 are E. regnans), including the tallest known live-topped tree in Australia
(the 96-m ‘Centurion’) (Table 3, Fig. 12a), and 41 taller than 87 m (38 are E. regnans).’

Thus, the revised sentence reads:

‘There were 18 Tasmanian trees confirmed over 90 m tall and two other trees that were in the 89.5 m to 90.2 m range yet to be
measured by climber deployed tapedrop.’
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ABSTRACT

Context. Tasmania is the epicentre of the tallest and most massive angiosperms on Earth. Aims. To
survey Tasmania’s tallest and most massive (large trunk volume) trees. Methods. LIDAR and satellite
imagery identified areas with very tall trees. Field surveys recorded the geolocation, height, diameter
and condition of exceptionally large individuals, and effects of recent fires. Key results. Giant trees
occur in a band between dry forests and temperate rainforests, with the largest trees in areas with
1000-1500 mm rainfall and 8-12°C mean annual temperature. We documented 18 trees taller than
90 m, and 32 trees with trunk volume of >250 m>. Trunk volume was better correlated with diameter
at 10-m height than at breast height, owing to irregularities near the base of large trees. The tallest
tree was measured to be 99.6 m tall (now 96 m tall), and the most massive tree had a trunk volume of
460 m>. Most of the largest and tallest trees in Tasmania were Eucalyptus regnans, but occasional
individuals of Eucalyptus globulus, E. obliqua and E. tasmaniensis were also over 85 m tall or had a
trunk volume of >280 m?. Post-fire surveys highlighted vulnerability of giant Eucalyptus trees to fire,
with 60% of the largest known trees killed by fire since 2004. Conclusions. The giant trees of
Tasmania are of global significance, but vulnerable to a warming, drying climate and associated
increase in fire activity. Implications. We outline steps for the conservation of giant trees, a task
made urgent by climate change.

Keywords: Eucalyptus globulus, Eucalyptus obliqua, Eucalyptus regnans, giant trees, old growth
forest, remarkable trees, tall trees, tree height, tree size, veteran trees.

Introduction

Exceptionally tall or massive trees have long been a source of great human interest and
fascination (Griffiths 1992; Carder 1995; Flint 2002). Part of this captivation is due to
the sheer physical presence of the trees and the accompanying mystique regarding their
age. Equally, the environmental, climatic, and genetic circumstances that enable them to
grow to such a size are also of great interest scientifically. In addition, the wood products
from these large trees and the forests they inhabit are of immense commercial significance
(Dargavel 1995; Department of Agriculture, Fisheries and Forestry 2022). Exceptionally
large size is a result of very fast growth rate, extreme longevity, or more commonly, both.
Globally, large old trees across a wide range of forest types have been in decline in modern
times, largely as a result of logging, with serious implications for habitat, biodiversity and
ecological services that the trees provide (Lindenmayer et al. 2012; Jones et al. 2018). The
definition of what height defines a very tall tree or what trunk diameter or trunk volume
constitutes a very large species varies and is obviously subjective. Carder (1995) proposed
that ‘a species enters the big tree category if it has produced a specimen or specimens either
200 feet (61 m) or more in height, or a bole 12 or more feet in diameter at breast height’
(pp. xiv—xv) (girth of 37.7 feet or 11.5 m). However, applying Carder’s definition worldwide
would include many hundreds of tree species. Tng et al. (2012) noted that there are only 50
tree species globally that produce specimens over 70 m in height and these represent less
than 0.005% of an estimated total of 100,000 tree species in the world. However, to limit
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the definition of a giant tree even further to only the top 20
tallest or largest tree species, we here further define ‘giant’ as
a tree that has produced a specimen or specimens that exceed
200 m? in trunk volume and/or 84 m in height. Trunk volume
is calculated from measurements of height and multiple
diameter measurements at regular intervals along the bole
of the tree (Van Pelt 2001). However, across species, volume
does not necessarily scale closely to mass, because wood
density varies. The density of hardwood is typically greater
than that of conifers; for example, average density of tall
Tasmanian eucalypt species ranges from 0.59 kg m™3
(E. tasmaniensis) to 0.71 kg m™3 (E. globulus), compared
with 0.38 kg m™3 (Sequoia sempervirens) to 0.45 kg m™3
(Pseudotsuga mengziesii) for North American tall conifer
species (ICRAF 2023). The high wood density of eucalypts
means that their trunk wood biomass is greater than that of
a conifer of equivalent volume. Recent analyses showed
that globally, the largest trees, and fastest growth rates, are
found in forests growing in cool wet climates (Tng et al. 2012;
Scheffer et al. 2018). These conditions are consistent with
those under which the largest, fastest-growing eucalypt
species occur (Bowman et al. 2014).

It is well known that the largest and tallest trees on earth
are conifers growing in a narrow band of the Pacific Northwest
of North America (Sillett et al. 2021; Tables 1, 2). However, the
tallest and largest flowering plants in the world are some
eucalypt species from Australia, where there are no large
conifers (Williams et al. 2023). Indeed, the only exceptionally

large conifers in the southern hemisphere are two species from
New Zealand (https://www.notabletrees.org.nz/champion-
trees). Another intriguing aspect of giant eucalypts is their
deep evolutionary history and adaptations to fire (Crisp et al.
2011). Their ecology is inextricably linked with fire disturbance
(Tng et al. 2012). For example, the unique epicormic anatomy in
eucalypts has been estimated to have evolved at least 60 million
years ago (Crisp et al. 2011). Additionally, it has been long
established that fire is the main regenerative agent in tall wet
eucalypt forests (Gilbert 1959; Ashton 1976, 1981, 2000;
Attiwill 2002). As explained below, this paper provides an
extensive, contemporary evaluation of Tasmanian giant trees on
the basis of field surveys. Our data and analyses enable us to
understand their biogeography, ecological dynamics, history of
land use, and conservation status and situate these threatened
plant communities in a global context.

Aims and objectives

There has been only one published paper on Tasmania’s tallest
trees (Hickey et al. 2000), and none on Tasmania’s most
massive trees. Comprehensive surveys of giant trees are lacking,
particularly those investigating the local environmental
controls and landscape settings. Such studies have been
stymied by the lack of systematic remote-sensing and field
surveys, high-quality climate data and geospatial data,
which have become available only this century. Recently,
giant trees have been discovered and documented by

Table 1.  World's tallest known tree species ranked by height.
Tree species Family (gymnosperm/angiosperm) Location Height (m) Reference
Sequoia sempervirens Cupressaceae (gymnosperm) California 115.57 Sillett et al. (2021)
Cupressus gigantea Cupressaceae (gymnosperm) Tibet 1023 Fangyu (2023)
Picea sitchensis Pinaceae (gymnosperm) California 100.2 Sillett et al. (2021)
Pseudostuga menziesii Pinaceae (gymnosperm) Oregon 99.5 Sillett et al. (2021)
Shorea fagueteana Dipterocarpaceae (angiosperm) Sabah, Borneo 98.53 Shenkin et al. 2019
Eucalyptus regnans Myrtaceae (angiosperm) Tasmania 99.82 This paper
Sequoidendron giganteum Cupressaceae (gymnosperm) California 963 Sillett et al. (2021)
Eucalyptus globulus Myrtaceae (angiosperm) Tasmania 90.7 This paper
Angelim vermelho (Dinizia excelsa) ~ Fabaceae (angiosperm) Brazil 88.5 Phys.org (2022)
Eucalyptus obliqua Myrtaceae (angiosperm) Tasmania 88.5 This paper
Eucalyptus delegatensis Myrtaceae (angiosperm) Tasmania 86 This paper
Koompassia excelsa Fabaceae (angiosperm) Sabah, Borneo 8576 B. Mifsud (pers. comm.) 2007
Abies procera Pinaceae (gymnosperm) Washington 853 R. Van Pelt (pers. comm.)
Eucalyptus cypellocarpa Myrtaceae (angiosperm) Victoria 85 Mifsud (2024)
Shorea argentifolia Dipterocarpaceae (angiosperm) Sabah, Borneo 84.84 B. Mifsud (pers. comm.) 2007
Shorea superba Dipterocarpaceae (angiosperm) Sabah, Borneo 84.4 B. Mifsud (pers. comm.) 2007
Eucalyptus nitens Myrtaceae (angiosperm) Victoria 843 Mifsud (2002)
Eucalyptus saligna Myrtaceae (angiosperm) South Africa (planted) 837 Magoebaskloof Tourism Association (2022)

Taxonomic identity, geographic location, and source are listed.
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Table 2. Global summary of tree species known to have specimens of over 200 m? in wood volume.
Species Family (gymnosperm/angiosperm) Location Trunk volume of Source
largest extant tree (m?)
Sequoiadendron giganteum Cupressaceae (gymnosperm) California 1395 Sillett et al. (2021)
Sequoia sempervirens Cupressaceae (gymnosperm) California 1083 Sillett et al. (2021)
Taxodium mucronatum Cupressaceae (gymnosperm) Mexico 705 https://www.conifers.org/cu/
Taxodium_mucronatum.php
Eucalyptus regnans Myrtaceae (angiosperm) Tasmania (and Victoria) 463 This paper
Thuja plicata Cupressaceae (gymnosperm) Pacific Northwest America 449 Van Pelt (2001)
Adansonia digitata Malvaceae (angiosperm) Southern Africa 414 Guinness World Records (2023a)
Adansonia grandidieri Malvaceae (angiosperm) Madagascar 410 Guinness World Records (2023a)
Pseudotsuga menziesii Pinaceae (gymnosperm) Pacific Northwest America 350 Van Pelt (2001)
Picea sitchensis Pinaceae (gymnosperm) Pacific Northwest America 332 Van Pelt (2001)

Agathis australis

Eucalyptus globulus
Eucalyptus obliqua

Pinus lambertiana
Chamaecyparis formosensis
Calocedrus decurrens
Eucalyptus nitens
Eucalyptus nobilis
Eucalyptus denticulata

Cupressus gigantea

Eucalyptus tasmaniensis

Podocarpus totara

Eucalyptus diversicolor

Eucalyptus jacksonii

Araucariaceae (gymnosperm)

Myrtaceae (angiosperm)
Myrtaceae (angiosperm)
Pinaceae (gymnosperm)
Cupressaceae (gymnosperm)
Cupressaceae (gymnosperm)
Myrtaceae (angiosperm)
Myrtaceae (angiosperm)
Myrtaceae (angiosperm)

Cupressaceae (gymnosperm)

Myrtaceae (angiosperm)

Podocarpaceae (gymnosperm)

Myrtaceae (angiosperm)

Myrtaceae (angiosperm)

New Zealand

315 https://www.conifers.org/ar/
Agathis_australis.php

Tasmania (and Victoria) 305 This paper

Tasmania (and Victoria) 296 This paper

California and Oregon 255 Van Pelt (2001)

Taiwan 250 R. Van Pelt (pers. comm.)

Pacific Northwest America 230 Van Pelt (2001)

Victoria (and New South Wales) 229 Mifsud and Harris (2016)

New South Wales 220 This paper

Victoria 205 Mifsud and Harris (2016)

Tibet 205 https://www.conifers.org/cu/
Cupressus_gigantea.php

Tasmania 205 This paper

New Zealand 204 https://www.conifers.org/po/
Podocarpus_totara.php

Western Australia 203 Du Guesclin (2023)

Western Australia 201 Du Guesclin (2023)

Taxonomic identity, geographic location, and source are listed.

combining analysis of aerial survey LiDAR data with field V.

exploration, including specialised tree-climbing techniques

that enable accurate height and volume measurements (Sillett Vi.

et al. 2015). The compilation of these decades of surveys in

Victoria and Tasmania presents an important opportunity to vii.

undertake the first comprehensive analysis of the Tasmanian

giant eucalypts, thereby positioning them into a global
context. Specifically, we

i. undertook a comparative review of historical documen-

viii.

eescribed the environmental envelope for giant trees in
Tasmania and Victoria (Australian mainland);
undertook repeated surveys to provide data on the
mortality of trees following major wildfires;
contextualise our findings in relation to giant trees
elsewhere in Australia and globally; and

consider appropriate management of significant stands
of giant trees, including strategies to promote survival
of giant eucalypts in a warmer world with more
frequent fire.

i.

iii.

iv.

tation of giant trees in the late 19th and 20th centuries;
undertook an extensive field survey of Tasmanian giant
trees measuring height, and diameter, and trunk volume
and assessed individual tree health;

documented associated understorey species
whether the stand was single- or multi-aged.
analysed which environmental conditions are most
conducive to producing giant trees, and whether these
differed for very tall compared with massive trees;

and

Methods

Historical review

We reviewed historical written and photographic records of
giant-tree measurement in Tasmania and Victoria to contextu-
alise our contemporary measurements. Where possible, we


https://www.conifers.org/cu/Taxodium_mucronatum.php
https://www.conifers.org/cu/Taxodium_mucronatum.php
https://www.conifers.org/ar/Agathis_australis.php
https://www.conifers.org/ar/Agathis_australis.php
https://www.conifers.org/cu/Cupressus_gigantea.php
https://www.conifers.org/cu/Cupressus_gigantea.php
https://www.conifers.org/po/Podocarpus_totara.php
https://www.conifers.org/po/Podocarpus_totara.php
www.publish.csiro.au/bt

B. Mifsud et al.

Australian Journal of Botany 73 (2025) BT23088

found the primary source material in Tasmanian and Victorian
state and university libraries.

Ecological survey

Prospective areas where giant trees may occur were identified
by applying a range of methods and technologies including
forestry-type maps, LiDAR (Supplementary Fig. S1), satellite
imagery, and field reconnaissance (Supplementary Appendix S1
in Supplementary Material). In areas where giant and/or tall
trees were found, the location of each giant tree was recorded
using a Garmin eTrex 22 X GPS and assigned a field code and a
name. During the field survey, we assessed understorey vegeta-
tion type around each tree and visually assessed the size-class
distribution of the eucalypts within a 50-m radius of the tree.

Tree height

Total tree height was measured as the vertical distance
between the mid-point of ground and the tallest part of the
tree (Van Pelt 2001), irrespective of whether that tallest part
was live foliage or a dead twig, branch, or trunk. The mid-
point of ground was calculated by measuring the difference
between the high point of ground and low point of ground and
dividing by two; this is the best way to approximate the point
at which the original seedling first emerged from the ground.

We used climber-deployed tape drops and/or laser
rangefinder (methods specified for individual trees in Table 3)
to determine tree height. Climber-deployed tape drop is
generally considered very accurate, especially if the climber
can get to within 2-3 m of the highest point of the tree and
then use a measuring pole to touch the top leaves. However,
it has the following disadvantages: (i) it is very time-
consuming (rarely could you measure more than two trees
per day with this method); (ii) there are significant physical
dangers in climbing large, old eucalypts, especially when you
need to get close to the top of dead or decaying crowns; and
(iii) rain and wind can make it difficult to both set a climbing
line in the tree to access the higher branches and successfully
lower the tape to the ground. Therefore, we used climber-
deployed tape drop only when initial laser estimates were
higher than 89 m.

Trunk volume

Trunk volume is estimated by segmenting the trunk into a
series of truncated cones of (mostly) decreasing diameter
(Appendix S1). This requires measuring diameter at multiple
known heights up the trunk of the tree, calculating the volume
of each truncated cone and summing them. To estimate the
trunk volume of Tasmania’s most massive trees, we initially
measured likely contenders by using a relatively fast approach
adapted from Van Pelt (2001) and Flint (2002). If this showed a
tree to be close to or exceed 300 m? in trunk volume, the volume
was then estimated in more detail, as per Kramer et al. (2018).

Initially, by using a tape, we measured the diameter at
the high point of the ground and at 1.4 m above this. We

combined these lower trunk diameters with trunk diameters
measured at 5-m intervals up the bole, calculated with a
hand-held Relaskop (Macroscope 25/45 8 x 30 ocular, RF
Interscience) in conjunction with a laser rangefinder (Nikon
Forestry Pro I and II). When trunks were noticeably oval or
irregular, measurements were made from various angles
and averaged.

For those trees found to be likely to be 300 m? in trunk
volume, more detailed measurements were made, as follows:

i. A base model of the lower trunk (Fig. 1a) was created
using photogrammetry and/or iPhone LiDAR scanner
(iPhone 12 Pro, Software: Agisoft Metashape) (Fig. 1c).
Cross-sections of the 3D model were extracted at small
height intervals, and each area was then back-calculated
into a circle, from which ‘functional diameters’ were
obtained. (Fig. 1b).

ii. Diameters of the trunk above the irregularly shaped basal
section were measured via climber-deployed tape wraps
at 3-5-m intervals to the top of the trunk (or where it forks
into multiple smaller branches) (Fig. 2).

iii. All diameter figures from both the base modelling and the
climber-deployed tape wraps were combined and used to
calculate the total wood volume (Appendix S1).

Fire-killed trees

On multiple occasions between 2015 and 2022, we visited the
areas burned by wildfires between 2010 and 2019, to assess
the condition of previously measured giant trees. We documented
those trees found to be fire-killed, and monitored the
condition of fire-damaged trees. Using information from
this and other sources, we report the largest trees killed by
fire between 2000 and 2023.

Data analyses

Using the coordinates of each measured tree, we derived
elevation, aspect, and slope (confirmed from field notes) from
Listmap (Department of Natural Resources and Environment
Tasmania; https://maps.thelist.tas.gov.au/listmap/app/list/
map). We classified the stand containing each giant tree as
single- or multi-aged on the basis of field data and by analysis
of Listmap LiDAR data (Tasmanian Government 2023a). The
stand was not classed as multi-aged if there was eucalypt
regrowth from human-induced changes such as logging and
roads nearby. Preliminary inspection of the data showed no
clear north—south difference, but showed an apparent difference
between east- and west-facing aspects. Therefore we tested post
hoc whether there was an effect of aspect on the count of (i)
large trees and (ii) tall trees. Aspect was classed as ‘easterly’
(1-179°) or ‘westerly’ (181-359°), and a binomial test was
used to test whether the counts were significantly different, by
using the base package of the software R (R Core Team 2024).
These models were used to detect statistical differences rather
than to predict geographic distributions, given biases in the
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Table 3. Tallest living Tasmanian trees ranked by height.

Tree ID Height (m) Diameter Method Condition of highest River catchment Notes
at 1.4 m (m) part of tree

EDI ‘Centurion’ 96.5 3.82 Climbing/laser Living leaves Huon First measured at 99.6 m in 2008

AN1 96.0* 2.58 Climbing/laser Long dead, small sticks Styx Climbed January 2005 and measured
at 97 m to dead top

AN2 96.0* 3.50 Climbing Long dead, small sticks Styx Climbed 2001 and 2005

NSI 959 2.89 Climbing Long dead, 10 cm branch Styx Climbed 2010

AN3 943 3.34 Climbing/laser Long dead, small sticks Styx Climbed 2022

KE4 94.2 414 Climbing Living leaves Kermandie Climbed March 2022

wd 933 477 Climbing Living leaves Esperance Climbed April 2013

NS2 929 2.55 Climbing Small dead sticks Styx Climbed April 2004

AN4 92.0 2.96 Climbing Living leaves Styx Climbed 2001

AN5 915 3.02 Climbing Top dying back Styx Climbed 2001

WH2 915 5.41 Laser Living leaves Upper Derwent Discovered 2021

AN6 914 2.80 Climbing Recently dead top Styx Climbed 2004

AN7 914 293 Climbing Recently dead top Styx

AN8 913 248 Climbing Long dead, small sticks Styx

MRI 913 238 Climbing Living leaves Florentine Younger tree — approx. 220 years old

AN9 90.8 270 Climbing Long dead, small sticks Styx

DN5 90.7 414 Climbing Long dead, small sticks Denison Eucalyptus globulus

ANIO 904 2.55 Climbing Recently dead top Styx

THI 89.5 191 Climbing Living leaves Florentine Younger tree — approx. 220 years old

TH2 89.5 223 Laser Living leaves Florentine Younger tree — approx. 220 years old

WPI 88.5 3.82 Laser Living leaves Picton Eucalyptus obliqua

TH3 88.5 2.55 Climbing Living leaves Florentine Younger tree — approx. 220 years old

McC1 884 216 Laser Living leaves McCleods Younger tree

WH4 88.0 4.20 Laser Living leaves Wayatinah Discovered using LIDAR

TH4 88.0 238 Laser Living leaves Florentine Younger tree — approx. 220 years old

MR2 88.0 2.55 Laser Living leaves Florentine Younger tree — approx. 220 years old

DNé 88.0 445 Laser Long dead, small stick Denison Eucalyptus globulus

WRI 88.0 3.82 Laser Living leaves Huon

The diameter, condition and location in major river catchments are also listed for all known trees >88 m tall in September 2023. All trees are Eucalyptus regnans unless
otherwise stated. All data were collected by tree climbing and compiled by the authors. Key information about the method, date and other notable features of the
measurements is also listed.

distribution of remaining old-growth forests arising from acces-
sibility, logging etc. For Tasmanian trees with trunk volume of
>200 m?, we examined allometric relationships between trunk
volume and each of height, diameter at breast height and
diameter at 10-m height, using scatter plots and correlation
analyses. Using generalised linear modelling, we tested whether
there was a difference between live and dead giant trees in the
volume—diameter relationship.

Climate analyses

We extracted data to describe the climate envelope of
Tasmanian and Victorian wet forests, and the climate of the

specific locations of the tallest and most massive eucalypts.
Gridded climatic means for the 1981-2020 period were
obtained from CHELSA (Karger et al. 2017) at a resolution of
1-arc-second (approximately 700 m at the study-area latitude),
for mean annual precipitation, mean annual temperature, and
mean monthly climate moisture index (CMI). Values of these
measures were extracted from the grids for the location of
each tree. The Australian National Vegetation Inventory
System (NVIS 4.1; Department of the Environment 2012)
vegetation community polygons were cropped to the area of
interest encompassing Tasmania, eastern Victoria, and a
portion of south-eastern New South Wales near the Victorian
border (MGA Zone 55, eastings 52,665-822,568, northings
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Eucalyptus regnans

Tree: AR1

Height (m)
172 HPG
14.0

| IR Scale (m)
Il Ground 0 } 7 B

Fig. 1. An example of a massive tree (AR, trunk volume 328 m®). (a) The base of the tree with a
person for scale (photo: B. Mifsud). (b) A base-map model, showing a series of horizontal cross-
sections at various heights up the lower trunk, coloured according to height. (c) It is produced using
photogrammetry or LiDAR scanning and allows a detailed volume estimate of the complex lower

portion of the tree.

5,113,824-6,043,746). Vegetation classes were simplified into
temperate rainforest (NVIS Code 1), wet forest (NVIS Code 3),
and open forests (NVIS Codes 4, 5, 8, 28, 54 and 60) groups.
Cell values for climate variables were extracted for each cell
centre within these three aggregated vegetation types, and
plots were produced, showing the distribution of identified
trees and the broader vegetation polygons across these climate
variables, for both tall and massive trees, and Tasmanian and
Victorian trees.

We used generalised linear models to test whether there
was a difference in climate between where tall and massive

trees are located. We used the the following three climatic
variables: mean annual temperature (MAT), mean annual
precipitation (MAP) and CMI, which was calculated as
precipitation (mm) - potential evapotranspiration (mm)
(Hogg 1997). State (Victoria and Tasmania) was also included
in these models. We also tested whether there was a difference
in these climate variables between the locations of the
recently dead Tasmanian trees that had previously been
measured to have a trunk volume of >250 m?® and their 11
counterparts that were still alive in 2022/23, acknowledging
that there is potential autocorrelation in these data.
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Fig. 2. Climbers in the process of measuring tree-trunk diameters by using the tape-wrapping
method. (Photo: C. Hansen.)

Results

History of giant-tree measurement in Tasmania and
Victoria

Most of the tallest and most massive eucalypts are found in
south-eastern Australia, in the mainland state of Victoria

and the island state of Tasmania (Williams et al. 2023).
Since the mid-19th century, Victoria has developed a rich
literature on its tallest (Caire 1905; Hardy 1911, 1921, 1923;
Simpfendorfer 1982; Mace 1996; Bowman 2001; Mifsud 2003,
2012) and most massive (Hardy 1935; Mifsud and Harris 2016)
trees. Unlike Victoria, which has numerous historical reports
of very tall trees from a variety of districts (Caire 1905;
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Cornthwaite 1925a, 1925b; Hardy 1935; Griffiths 1992), there
are relatively few historical records of trees over 90 m tall being
measured in Tasmania in the period from settlement to the
early 1900s. Two blue gums (E. globulus), one at Mount
Wellington and another on the Huon River, were recorded as
being 101 m tall (Lewin 1906. A 97-m blue gum was recorded
from about 1890 without listing a locality and a 94-m blue gum
was recorded along the Huon Road in 1911. The recorded
maximum heights are substantially greater in Victoria than
Tasmania: superlative tree heights listed in Victoria range
from a believable 114 m (Guinness World Records 2023b) to
143 m (Mace 1996). Last, all the tallest historical recorded trees
in Tasmania were species of E. globulus, whereas all the
historical tall-tree heights from Victoria were of E. regnans
trees. Whereas there are only a few surviving photographs
taken of very large trees in Tasmania from the mid-1800s to the
early 1900s, the giant trees in photos from early colonisation in
Tasmania appear no larger than trees currently known. This is
unlike Victoria, where photographed trees of the mid- to late
1800s dwarf any trees alive now (Fig. 3). Possible explanations
for the differences between the Tasmanian and Victorian
records include the following: a greater interest in tall-tree
measurements in Victoria in the late 1800s, spurred on by
the influential botanist, Baron Von Mueller (Mace 1996);
exaggeration by early colonists in Victoria; Eucalyptus globulus
is a tree species that is more widespread and existed closer
to colonial settlements in Tasmania and was the tree early
settlers measured, rather than the more dense forest species,
E. regnans; overestimations of tree height because of poor
surveying techniques (or even recording rough height
estimations as carefully measured ‘facts’). Therefore, whereas
the reported heights for historical Tasmanian trees are
significantly lower than those often quoted from Victoria from
the mid- to late 1800s, the accuracy of these earlier measure-
ments cannot be verified. As Tasmania entered the era of
industrial forestry, foresters would measure tree heights in
designated coupes before they were logged and occasionally
reported heights of very tall trees to the then Tasmanian Forest
Commission. For example, in the late 1950s, the newsprint
manufacturing company Australian Newsprint Mills (ANM)
reported significant discoveries of tall trees in the following
two locations in the Styx Valley: a 98-m tall E. regnans tree was
measured in what is now known as the Styx Big Tree reserve,
and a few kilometres to the east, at what is now known as the
Andromeda reserve, 11 E. regnans trees were measured being
>90 m tall, with the tallest of these being 98.7 m. These
measurements were summarised by Mount (1960). In their
paper ‘Tasmania’s Tallest Trees’, Hickey et al. (2000) compiled
data from an unpublished report by Kostoglou (2000).
Before this, apart from Mount (1960), all formal measuring
and recording of tall (or massive) tree data was unpublished
and held by the Tasmanian Government Forestry department
(Forestry Commission 1947-1994, Forestry Tasmania
1994-2016, Sustainable Timber Tasmania 2016—present) (Felton
2006). One such report recorded tree heights measured in the

Styx and Florentine valleys by a registered surveyor, D. G.
Potter, in October 1987 (Potter 1987). The tallest tree
recorded there was a E. regnans 90.1 m tall, with no others
recorded being >90 m. The same 90.1-m tree was
remeasured and reported in the 2000 paper to be 92 m tall,
but remeasurement via climber tape-drop in 2001 found
that the tree was 87 m. This is a clear example of how
evolving surveying techniques have affected tree-height
measurement and, hence, cautions uncritical acceptance of
historical measurements. Unlike the numerous measurements
and reports of tall trees in Tasmania over the past seven
decades, there has been little recognition of massive trees
over that time. The only recorded measurements of a massive
tree before the 1990s were from a specimen growing on
Nicholls Spur near Junee, which was cut down by ANM for
its paper mill in 1945. Once felled, measurements taken near
the base and at various points along the fallen trunk indicate a
trunk volume of approximately 330 m® (Helms 1945). From
the accompanying photographs, the tree looked in excellent
health and the cut trunk displayed no evidence of decay.
Although not being quite as massive as the top four living
trees measured in this study, it ranks in the top-10 most
massive trees ever measured in Tasmania.

Tallest trees

The three tallest living trees were all E. regnans and measured
96 m tall; one had a live top and two had tops that were long
dead (Table 3, also see figs 2, 10). The 96 m live-topped tree
‘ED1’, commonly known as ‘Centurion’, was discovered by
LiDAR in 2008 and initially measured by climber-deployed
tape drop to be 99.6 m tall. It was subsequently remeasured
to be 99.82 m tall in 2018. Unfortunately, the tree was
affected by the 2019 bushfires, and the tallest branches were
damaged by ember attack at the junction, with the main trunk
about 85 m above ground level, and subsequently fell. Tree
‘AN1’ was the tallest measured tree remaining in the
Andromeda stand of tall trees in the Styx Valley. It was first
climbed in 2005 and measured by tape-drop to be 97 m
and appears to have lost a further metre of height in the
intervening years. A further 17 trees were measured to be
>90 m tall. All of these were E. regnans, except for a single
specimen of E. globulus, which was 90.7 m tall. Both
E. obliqua (88.5 m) and E. tasmaniensis (86 m) also had
individual trees measured to exceed 85 m in height. The
crowns of many of the tallest trees were unhealthy; 6 of the
tallest 10 and 13 of the tallest 20 trees had dead or dying
tops (Fig. 4). Most of the tallest trees were old; only one tree
taller than 90 m was from a younger age class (Tree MR1,
approximately 220 years old). A E. viminalis tree, listed as
being 88.9 m tall by Hickey et al. (2000), was reported
as unhealthy in 2016 (Wondermondo, undated), and dead
by 2020 (Steane 2020), and was excluded from the
current list.
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An example of a past giant tree from Gippsland, Victoria, from the late 19th century. The Bulga Stump was reported as

being 10.7 m in diameter (111 feet girth) (State Library of Victoria 1914) and capable of holding eleven horses in its hollow base. Early
settlers often lived their lives among the ‘skeletons’ of the burnt forest. Their very livelihoods relied on them being able to clear
and farm the land where the former, centuries old forest stood. (Photo: Anon. 1914.)

Massive trees

The most massive tree measured was WH1, a E. regnans with a
calculated trunk volume of 463 m® (Fig. 5, Table 4). That total
would be over 480 m3 when the main branches were added
and would likely be above 490 m? if all wood from the smaller
branches was included. A further seven trees exceeded 300 m?
in trunk volume. Although five of these were E. regnans, both
E. globulus and E. obliqua also produced individuals with a
total wood volume greater than 300 m®. Furthermore, we
documented 32 trees with estimated trunk volumes of more
than 250 m® and 116 trees exceeding 200 m3. One tree with
a girth of 18.5 m and an estimated trunk volume of 330 m3 was
logged in 1945.

Allometry of giant trees

Trunk volume of massive living trees was strongly correlated
with diameter at 10-m height (r = 0.83) and weakly correlated
with diameter at breast height (r = 0.39), but there was no
correlation with height (r = 0.10) (Fig. 6). Diameter at 10 m
height is strongly related to trunk volume (Fig. 5b) because it
is largely free of the influences of irregularities, such as
buttresses and burls, which can distort diameter measurements
at breast height. Therefore, this index of stem diameter should
be used in subsequent measurements of living and dead

massive trees. Dead trees had significantly greater trunk
volume (P < 0.001) for a given diameter at breast height
than did living massive trees. The cause for this difference is
unclear and may reflect geographic differences in tree shape
associated with burned and unburnt areas, or variation in
measurement of diameter at breast height, which is vulnerable
to inaccuracies because of buttressing and sloping ground.

Landscape and vegetation correlates of tall and
massive trees

Massive trees were evenly distributed among single-aged and
multi-aged stands, whereas 85% of the tallest trees occurred
in single-aged stands (Fig. 7). Massive trees were much more
likely to have understoreys composed of rainforest species or
a mixture of rainforest (fire-intolerant) and ‘wet sclerophyll
species’ (fire-adapted) than were the tallest trees, for which
the understorey was more likely to be a mix of wet sclerophyll
species (Fig. 7) (Bowman 2000). There was no difference in
slope between the tall and the massive trees. Aspect was more
likely to be easterly than westerly for both massive
(P =0.0003, n = 69) and tall (P = 0.02, n = 37) trees (Fig. 8).

Many of the tall trees are concentrated in small stands, such
as the Andromeda stand, where nine trees are currently
recorded to be >90 m, the Manning Stand (1 tree >90 m tall
and 4 >85 m) and the Three Huts stand (16 trees >85 m tall).
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Fig. 4.

The remote McLeods Creek area also had 30 LiDAR hits of trees
between 85 and 88 m tall, of which 10 have been confirmed by
ground-based laser. These trees are believed to be in the 220-
year-old age class, and most survived the December 2018 Gell
River fire, which burnt through parts of the stand.

Climate envelope for giant trees in Tasmania and
Victoria

Wet forest occurred in a climate space intermediate between
the cooler wetter rainforest (found mostly in Tasmania), and

Declining crown health of a giant Eucalyptus regnans tree in the Andromeda reserve Styx
Valley. This small stand has 11 trees over 90 m in height, but all have dead or declining crowns. (Photo:
Brett Mifsud.)

the drier, slightly warmer open forest (Figs 9, 10, S2). There
was no difference between tall and massive trees in the three
climate variables MAT, MAP or CMI (Figs 10, S3). The
Tasmanian giant trees occurred in areas that were, on average,
significantly cooler (9.8°C vs 10.6°C MAT) and drier (1096 vs
1266 mm MAP) than those in Victoria, but with similar CMI
(Fig. 11). Mean annual precipitation in the wet forest climate
space mostly ranged from 800 to 1500 mm, mean annual
temperature from 7.5°C to 12.5°C, and CMI from —20 to 100 mm
(Fig. 11). Giant trees occurred through most of the wet forest
climate space, although they were concentrated towards the

10



www.publish.csiro.au/bt

Australian Journal of Botany 73 (2025) BT23088

Fig. 5.

cooler, wetter areas (Figs 10, 11). There was one outlier, a
massive E. obliqua (‘Mount Cripps’, with 245-m? trunk volume),
found in north-western Tasmania in an area that receives almost
2000 mm MAP.

Fire-killed trees

Fire is a major cause of mortality of giant trees. At least 18
trees with a trunk volume measured to be >250 m? have
been killed by fire this century, including El Grande, which
was killed by a forestry regeneration burn in 2004, and at
the time was the world’s largest known eucalypt (Table 5).
Most giant-tree deaths were caused by wildfires, the most
serious of which was ignited by dry lightning strikes on 15
January 2019. One large fire, the Riveaux Road Fire Complex,
affected parts of the Southern Forests and was particularly
damaging to older and larger trees. It killed 15 of the largest
25 trees known in the state at that time, including Rullah
Longatyle, the world’s largest E. globulus (Table 5). By contrast,

Examples of the lower trunk of giant Tasmanian trees. (a) The lower 10 m of WH], the largest tree by wood volume in Tasmania.
(b) Tree SXI, the second-largest tree by wood volume. (c) Tree BM1, measured to 7.32 m in diameter (23 m girth), had the largest diameter (at
14 m height) of any measured tree in Tasmania. (Photos: B. Mifsud.)

during this period, logging is known to have killed only one
massive tree, in 2012.

More massive trees than tall trees have been killed by fire
in Tasmania since 2004. The fire-killed massive trees were
from areas that were drier (1024 cf. 1101 mm MAP; P =0.01),
with a lower CMI (9.1 cf. 19.1; P = 0.0015), than areas
supporting the live massive trees (Fig. S4). MAT was not
significantly different between live and dead massive trees.

Discussion

Tasmanian giant trees are the tallest and most massive
angiosperms on Earth (Sillett et al. 2015; Mifsud Harris 2016;
National Register of Big Trees 2023a). These giant trees are
concentrated in the south-eastern and central areas of the
island, in the valleys of tributaries of the Derwent River
(Upper Derwent, Florentine, Styx, Plenty), upper Huon River
and Esperance River, with outlying isolated specimens

il
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Table 4. Largest living Tasmanian trees ranked by trunk volume.
Tree Volume of Volume of Diameter Height Method of volume River Notes
ID trunk(s) trunk(s) and at14m (m) measurement catchment
(m?) main branches (m)
(m’)
WHI1 463 n/a 6.14 70  Base model and tape wrap Upper Derwent  Bifurcates at 57 m Located in 2021
SX1 358 386 7.0 77  Base model and tape wrap Styx Bifurcates at 16 m Located in 2002
FLI 352 378 5.10 84  Base model and tape wrap Florentine Bifurcates at 33 m Located in 2003
KE1 330 n/a 6.62 65  Lower girth and tape wraps Kermandie Severely burnt in 2019 Located in 2011
ARI 328 n/a 541 86.5 Base model and tape wrap Arve Escaped 2019 fires by 50 m
FL2 308 n/a 5.35 76  Lower girth and tape wraps Florentine
DNI1 305 n/a 5.41 80  Lower girth and tape wraps Denison Eucalyptus globulus Located in 2021
SX2 296 337 542 53  Base model and tape wrap Styx Eucalyptus obliqua, bifurcates at 16 m
WH2 290 n/a 5.57 92  Girth and relaskop Upper Derwent Bifurcates at 46 m — only tree to
be a giant in height and volume
HU1 288 n/a 6.04 83  Girth and relaskop Huon
AR2 285 n/a 579 81  Girth and relaskop Arve
KES 280 n/a 6.39 56  Girth and relaskop Kermandie Trunk bole broken at 56
DN2 280 n/a 5.31 77  Girth and relaskop Denison Bifurcates at 50 m Located in 2022
SX3 278 291 4.58 81  Girth and tape wrap Styx Site of global tree sit in protests in 2003/
2004
PCl 277 n/a 5.12 79  Base model and tape wrap Picton Lightly burnt in 2019
DN5 275 n/a 5.63 61 Girth and relaskop Denison Eucalyptus obliqua bifurcates at 22 m
AR3 275 n/a 5.19 72 Girth and relaskop Arve
PC2 270 n/a 5.38 60  Girth and relaskop Picton Escaped 2019 fires by 50 m
KE2 268 n/a 573 72 Girth and relaskop Kermandie Burnt in 2019
HP1 267 n/a 5.15 68  Girth and relaskop Esperance Located in 2010
HP2 265 n/a 449 85  Girth and relaskop Esperance
WH3 265 n/a 541 79  Girth and relaskop Derwent Remote location
HP4 260 n/a 5.73 50  Girth and relaskop Esperance Trunk broken at 47 m, located in 2023
DNé 260 n/a 514 65  Girth and relaskop Denison
BMI 260 n/a 729 76  Girth and relaskop Huon Located in 2022
MDI1 260 278 5.09 60  Girth and relaskop Tyenna Located in 2014
HP5 260 n/a 6.08 65  Girth and relaskop Esperance Located in 2010
KE3 255 n/a 5.76 74 Girth and relaskop Kermandie Located in 2019
MD1 255 278 5.09 60  Girth and relaskop Tyenna Located in 2013
PC3 255 n/a 5.98 70  Girth and relaskop Picton Located in 2009
WH4 250 n/a 576 65  Girth and relaskop Upper Derwent Located in 2021

The wood volume of the trunk, and of the trunk with main branches, and the girth and height are listed for all known trees of >250 m?, together with location in major
river catchments. Stem branching is also noted. All trees are Eucalyptus regnans unless otherwise stated. The measurement method is listed, noting that the tape-wrap
method is more accurate, because the visibility of the trunk and the accumulation of loose bark often impede accurate measurements with the relaskop method. All
data are compiled by the authors via direct measurements as of September 2023.

occurring in localised areas in the north-west (Tarkine),
including parts of north-east (Blue Tier) (Fig. 9). They all
occur in a transition zone that includes mixtures of rainforest
and tall wet eucalypt forests in high-rainfall areas (Fig. 9). The
habitat for giant trees has not been as drastically reduced as

in Victoria but they have been felled for timber and are
increasingly vulnerable to fire kill (Lindenmayer et al.
2018; Bowman et al. 2022). Below, we elaborate on these
points and make recommendations for Tasmania giant-tree
conservation.
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Fig. 6. Allometry of giant Tasmanian trees. Trunk volume of massive
trees (>200-m> trunk volume) in relation to (a) diameter at breast height
(1.4 m) for dead and live trees, (b) diameter at 10-m height, and (c) tree
height. Differences were significant (P < 0.001) between the live and
dead trees.

Tallest Australian trees

Tasmania has six species with specimens that are either more
than 70 m tall or 11.5 m in girth, namely, E. regnans;
E. globulus, E. obliqua, E. tasmaniensis, E. viminalis and
E. dalrympleana. Nearly all of the tallest and most massive
trees are E. regnans. There are 19 Tasmanian trees taller than
90 m (18 are E. regnans), including the tallest known live-topped
tree in Australia (the 96-m ‘Centurion’) (Table 3, Fig. 12a),

and 41 taller than 87 m (38 are E. regnans). By comparison,
the tallest known tree in Victoria is a 93-m-tall E. regnans
originating from the 1926 bushfires, and a further five trees
are known to exceed 90 m, (all E. regnans) (Mifsud 2012).
Victoria also has three other species known to exceed 80 m
tall, namely E. cypellocarpa at 85 m, E. nitens at 84 m, and
E. viminalis at 80 m. Karri, E. diversicolor, is Western
Australia’s tallest tree, with the tallest known living tree a
78-m-tall specimen from the Shannon National Park (Du
Guesclin 2024). There is disagreement as to which tree in
New South Wales is currently the state’s tallest
tree. ‘The Grandis’, a E. grandis at Buladelah, has been
measured to be 71 m tall, as has the Woodford tree, a
E. deanei (National Register of Big Trees 2023a). There was
also a specimen of E. nobilis located in Cunnawarra New
South Wales that was measured to be 79 m tall in 1997
(New South Wales Government 2023). However, remeasurement
is required because the time that has elapsed since it was
measured and also because the tree was not measured by
climber-deployed tape drop, laser or LiDAR. The tallest known
tree in Queensland is ‘Big Bob’, a 72.8-m-tall E. grandis growing
in the Sunshine Coast hinterland and found by LiDAR (Stumm
2012). No trees exceeding 70 m tall are known from South
Australia, the Northern Territory, or the Australian Capital
Territory (Supplementary Table S1).

Massive Australian trees

The Tasmanian E. regnans tree with a trunk volume of 463 m?
is easily the largest known tree in Australia (Table 4, Fig. 5). In
comparison, the largest E. regnans from Victoria measures
only 245 m?® (Table S2). There is also a E. nitens measured
to be 229 m® and a E. cypellocarpa measured to be 163 m?
from Victoria. (Mifsud and Harris 2016). In Western Australia,
the largest measured trees are Tingle (E. jacksonii, 202 m?)
and Karri (E. diversicolor, 202 m®) (Du Guesclin 2023). In
New South Wales, the largest eucalypts by trunk volume
include the ‘Bird Tree’ (E. pilularis, 155 m3) and ‘The
Grandis’ (E. grandis, 137 m®) (R. Du Guesclin, pers. comm.).
Whereas these are all species of Eucalyptus, contenders for the
title of the largest trees in New South Wales and Queensland
are members of the genus Ficus. Impressive individual trees
include the ‘Temple Fig’, Ficus virens, near Murwillimbah,
‘The Curtain Fig’ and ‘Cathedral Fig’ from the Atherton
tablelands and a Moreton Bay Fig, Ficus macrophylla, growing
near Bellingen (National Register of Big Trees 2023a).
Although these fig trees have huge girths owing to their
extensive plank buttresses and coalesced roots, they do not
contain wood volumes comparable to the largest eucalypts.
This is due to a combination of factors, including the enormous
amount of air contained between the plank buttresses and the
basal and aerial roots, the fact that these buttresses extend high
up the trunk and thus the trunks never become round, and in
some examples of ‘strangler’ figs, there is no actual ‘trunk’, just
a vast entanglement of aerial roots. Thus, making a volume
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Fig. 8. Distribution of Tasmanian giant trees in relation to slope and aspect. Circular plots of aspect and slope (%) for (a) tallest,
and (b) most massive trees. Red indicates the top 10 trees in each category (most massive or tallest).

estimate on these trees is extremely difficult, but it is likely that
the largest specimens contain wood volumes close to 200 mS.
There are no individual trees known to exceed 100 m3 in wood
volume in South Australia, the Northern Territory, or the
Australian Capital Territory.

Global comparisons

On the basis of the height of the tallest extant individuals,
E. regnans was, until 2020, in second place on the list of

the world’s tallest tree species. However, ‘Centurion’ has since
lost height and is now 96 m tall, so E. regnans currently ranks
sixth on the list of the world’s tallest living tree species, behind
the coast redwood (Sequoia sempervirens, 115.92 m),
Himalayan cypress (Cupressus gigantea — a 102.3-m specimen
was recently discovered in China) (Fangyu 2023), sitka spruce
(Picea sitchensis), Douglas fir (Pseudotsuga mengziesii), (all
conifers) and a tropical species, Shorea faguetiana, from
Danum Reserve, Sabah, Malaysia, which currently measures
98.53 m (Shenkin et al. 2019). The 90.7-m-tall E. globulus
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Fig. 9. Geographic distribution of Tasmanian and Victorian giant trees. Locations of tall trees (>85 m tall; yellow circles) and
massive trees (>200-m> trunk volume for Tasmania, 170 m? for Vic; black circles) in (a) Tasmania and (b) Victoria (because there
were only 14 Victorian trees with a trunk volume of >200 m?, we used a lower-volume threshold). Measurements were confirmed
by ground-based laser and or climber-deployed tape drop. The distribution of wet eucalypt forest is shown in green, open

eucalypt forest in red and cool temperate rainforest in blue.

ranks eighth and the 88.5-m-tall E. obliqua ranks 11th in list of
the world’s tallest living tree species. The most massive known
trees on the planet are giant sequoias, Sequoiadendron
giganteum, from the western slopes of the Sierra Nevada
ranges, California. The largest known giant sequoia, ‘General
Sherman’, has a calculated trunk volume of 1395.2 m? (Sillett
et al. 2021). The only other tree species known to exceed
1000 m® in trunk volume is the coast redwood, Sequoia
sempervirens, which occurs in a 750-km strip from central
California to southern Oregon, with the largest measured
tree at 1083.7 m?> (Sillett et al. 2022). In terms of age, giant
sequoia trees can live in excess of 3000 years and coast
redwoods to beyond 2000 years (Sillett et al. 2021), whereas
it is unlikely that E. regnans can live much beyond 600 years
(see below). Another tree from the Pacific Northwest, the
western red cedar, Thuja plicata, attains sizes comparable
to the largest E. regnans, with the largest living specimen
listed to be 449 m® (Van Pelt 2001). The three Pacific
Northwest species listed above are all conifers, whereas
E. regnans and the other large eucalypt trees are angiosperms.
The largest eucalypts are probably the world’s largest known
angiosperms as measured by trunk volume and wood mass.
Their nearest rivals are baobab trees in southern Africa,
Adansonia digitata, and Madagascar, Adansonia grandidieri,
the largest of which has been recorded to have a stem
volume of 414 m? (Guinness World Records 2023a). However,
the ‘wood’ of a baobab is fibrous, 70% water and very soft, and
of low density (about 130 kg m~3, compared with 680 kg m~3

for E. regnans; Guinness Book of Records), so that the largest
baobabs contain much less biomass than do the largest
eucalypts. The largest eucalypts are also likely the to be the
largest-trunked trees in the southern hemisphere, their main
rival being the New Zealand kauri, Agathis australis. The
largest extant kauri tree, named ‘Tane Mahuta’, Maori for ‘Lord
of the Forest’, has been measured to have a trunk volume of
between 255 m® and 317 m®, depending on what part of the
tree isincluded as ‘trunk’ (Earle 2023; R. Van Pelt, pers. comm).

Ecological correlates of Tasmanian giant-tree
height, volume, and age

We found that tall and massive trees are restricted to the same
climate envelope and show no differences in aspect. Our
allometric analysis showed that variation in trunk volume
was driven by variation in the diameter of the stem above
the basal buttressing, rather than by tree height. As outlined
below, we suspect the differences in height and volume are
controlled not by the physical environment, but rather are
influenced by stand dynamics and stand age. This hypothesis
is supported by the observation that the tallest trees
are typically in single-aged stands with a wet sclerophyll
understorey, whereas massive trees more often occur in
multi-aged stands with rainforest understoreys. Tasmanian
giant trees occur in wet eucalypt forest, predominantly in
areas receiving between 1000 and 1500 mm MAP, noting that
the water balance of sites that support giant trees is affected by
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Fig.10. Distribution of Tasmanian and Victorian giant trees in climate space. Climate of locations of tall (yellow dots) and massive
(teal dots) trees in relation to the climate envelope of wet eucalypt forest (green pixels), open eucalypt forest (red pixels) and
rainforest (blue pixels) in Tasmania and Victoria. The intensity of the colour in each pixel is proportional to the area of that
vegetation type represented by that MAT/MAP combination; for example, the most common climate for a wet forest is
MAT of 12-12.5°C and 1100-1200 mm MAP. Tall trees are all Tasmanian and Victorian trees >85 m tall and massive trees are
all live Tasmanian trees with a trunk volume of >200 m?® and Victorian trees of >170 m’. Because there were only 14
Victorian trees with a trunk volume of >200 m? we used a lower-volume threshold. The outlier is a massive Eucalyptus
obliqua tree in north-western Tasmania. Frequency histograms showing the areas of open eucalypt forest, wet eucalypt
forest, and rainforest separately for Tasmania and Victoria are presented in Fig. S2.

slope, aspect and elevation. It is easy to explain the drier limit
by the large amount of water required to grow and sustain
such large trees. Likewise, moisture stress is likely to explain
why an easterly aspect was favoured by the giant trees, which
would lessen the amount of incoming solar radiation during
the hottest part of the day. However, the reason that wet
eucalypt forest tends not to occur in the wettest areas is less
obvious. We suspect that this can be explained by the fire
ecology of these forests; germination and establishment of
the giant eucalypt species requires disturbance, usually
fire. Without fire, over a time-scale of centuries, the more
shade-tolerant rainforest species eventually dominate the
understorey, and there is a transition to mixed forest and
eventually rainforest (Gilbert 1959; Jackson 1968; Bowman
2000). Gilbert (1959) and Ashton (1976, 1981) established
the concept that major fire events in wet forest dominated
by E. regnans and other obligate-seeder eucalypts produce
predominantly single-aged stands. However, this paradigm
has been challenged by more recent research, indicating that
multi-aged stands are reasonably common in tall wet eucalypt
forest (McCarthy and Lindenmayer 1998; Turner et al. 2009;
Prior et al. 2022). Here, we found that 85% of the tallest trees

occurred in single-aged stands, whereas the massive trees
were evenly distributed among single-aged and multi-aged
stands. This may reflect the following: (i) high intensity,
stand-replacing fires often lead to a very high density of
eucalypt seedlings that face extreme competition for light,
and the tallest-growing trees are more likely to survive to
maturity (Givnish et al. 2014; Sillett et al. 2015); (ii) the
extreme age of the largest trees increases the likelihood that
they have survived at least one fire event in their lifetime,
which can stimulate eucalypt seedling germination; this
increases the chance of them being in a multi-aged stand;
and (iii) fire events can damage the crowns of tall trees, so
even if the tree survives the fire, crown dieback means it is
often no longer extremely tall. This can either be by flames
affecting the crown of the tree, or indirectly, by affecting
the base of the tree or via embers lodging and structurally
damaging the tree higher up the trunk (for example, with
the ‘Centurion’ tree). The fact that the understorey of massive
trees was more likely to contain rainforest species, whereas
tall trees were more likely to have wet sclerophyll species
in their understorey, is best explained by the differences in
age classes between the two groups. The reasoning here is
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Fig. 1. Occurrence of giant Tasmanian and Victorian trees relative to the climate space of mapped
wet forest. Black histograms show frequency distribution of (a) climatic moisture index (CMI),
(b) mean annual precipitation (MAP), and (c) mean annual temperature (MAT) for wet forest in
Tasmania and Victoria. Violin plots show the distribution of giant trees in Tasmania (red) and Victoria
(green). There was no difference in climate between exceptionally tall (>85 m) and massive (>200 m?

for Tasmania, >170 m? for Victoria) trees; so, they have been combined in this figure.

that for the giant trees to reach such sizes, they must have
avoided fire for a long period, allowing the rainforest species
to slowly colonise, become dominant and replace the wet
sclerophyll species by shading them out (Gilbert 1959). In
Victoria, it has been shown that the largest trees are mostly
found near cool temperate rainforest and cool temperate
mixed forest on streamlines (Trouvé et al. 2024).

On the basis of dendrochronology of rainforest trees and
14C dating of giant eucalypt stems, the largest trees are
likely to be 450-500 years old (Hickey et al. 1999; Wood et al.
2010), whereas most of the tallest trees come from estimated
age classes in the 220-350-year range. It is important to note
here that dendrochronological techniques do not work well
with eucalypts because of their wood anatomy, especially
for older stems that are often hollowed out from rot, fire
damage or both (Brookhouse 2006). Sillett et al. (2015) used
a different approach to determine age through the measurement

of a series of E. regnans trees of various known age classes
from 90 to 300 years old. Via the development of allometric
equations quantifying increases in annual wood volume
growth, they estimated the age of three significant Tasmanian
giant trees as follows: FL1 at 430 years (95% CI 360-500),
ED1 at 320 years (95% CI 260-380) and the deceased El
Grande at 480 years (95% CI 400-560).

Most of the 25 tallest trees in Tasmania are estimated to be
between 320 and 500+ years old. Only 1 of the 19 trees taller
than 90 m as measured was from the 220-year-old age class
that was once common throughout much of the Florentine
Valley. This tree is from the very small Manning Reserve
(alternatively known as Hunns Creek) in the northern part
of the valley. A further four trees from the Three Huts Reserve
(also a stand of 220-year-old trees located in the Florentine
Valley) were between 88 and 89.5 m tall, with a further 12
exceeding 85 m in height (Fig. 12b). On the basis of previous
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Table 5. The 18 most massive Tasmanian trees recently killed by fire.
Tree name Volume of Diameter at Height (m) Volume of trunks Measurement method Year and cause of fire
trunks (m’) 1.4 m (m) and main branches
El Grande 406 5.98 79 435 Base model and Barre and Stroud Forestry regeneration fire 2004
Rullah Longatyle 368 541 81 n/a Base model and Criterion laser Wildfire 2019
(E. globulus)
Arve Big Tree 360 547 87 n/a Base model and Criterion laser Wildfire 2019
Bigfoot 344 6.53 83 n/a Base model and tape wraps Wildfire 2019
Master Bennetts 318 5.76 81 n/a Base model and Criterion laser Collapsed 2021 following wildfire 2019
Swearing Bobs Beast 292 5.28 61 322 Base model and tape wraps Wildfire 2019
Wayatinah Giant 307 541 86 n/a Base model and Criterion laser Collapsed 2017 following wildfire 2010
Hopetoun Link Hulk 290 5.79 47 n/a Girth and tape wrap Wildfire 2019
Wayatinatoo 281 5.21 79 n/a Girth and Criterion laser wildfire 2010
Elder Bennetts 275 4.93 78 285 Girth and tape wrap Wildfire 2019
Swirly Burly Megs 270 6.1 60 n/a Girth and relaskop Wildfire 2019
Coodabeen Champ 270 477 86 n/a Girth and tape wrap Wildfire 2019
Baron Bennetts 265 541 65 n/a Girth and tape wrap Wildfire 2019
The Prefect 265 6.04 73 n/a Girth and relaskop Wildfire 2019
Bullants Revenge 260 5.25 86 n/a Girth and realskop Wildfire 2019
Friar Bennetts 260 573 65 n/a Girth and relaskop Wildfire 2019
Bobdozer 255 515 82 n/a Girth and relaskop Wildfire 2019
Toby Bennetts 250 5.6 79 n/a Girth and relaskop Wildfire 2019

The tree name, trunk and total volume, diameter, height, measurement method and date and type of fire are listed. Trees are all E. regnans except where indicated.
Note: the Nicholls Spur Giant, logged in 1945, had a diameter of 5.89 m and an estimated trunk volume of 330 m”>. It was one of the very few giant trees with a volume

precisely measured before the year 2000.

studies on 300-year-old E. regnans trees in Victoria (Sillett
et al. 2015), these 220-year-old trees could continue to slowly
grow in height as long as their upper trunks remain intact.
Thus, there are a few very tall trees in the 200-220-year
age-bracket that could potentially produce trees up to 100 m
tall in the next 50-100 years, to replace the current tallest but
older and declining trees with dead or broken tops (Fig. 4).
However, the situation for giant trees is very different. This
is because the 220-year-old trees mentioned above, although
very tall, have trunk volumes of only 40-80 m®. Modelling
from Sillett et al. (2015) indicates that although volume
increments can increase with age in a healthy E. regnans
tree, for a 220-year-old tree to grow from 80 m® to 300 m® in
volume will take from 200-260 years, and getting to 400 m?
will take 260-340 years. In summary, there is evidence that
E. regnans, E. obliqua, E. globulus and E. tasmaniensis can live
up to 500 years or more. However, it is unclear whether the
very largest living trees in Tasmania are survivors from a
distant fire event more than 600 years ago or are super-
sized outliers from a fire event approximately the year 1500
(Fedrigo et al. 2019). Further study using radiocarbon dating
of charcoal deposits in the soil around some of the largest
living trees may further extend the known life expectancy
of wet forest eucalypts well beyond 20th century estimates.

The age a tree species can attain is limited by the
investment a tree makes into bark protection and heartwood
defence. In an extreme example, the giant sequoia
(Sequoiadendron giganteum) from the Sierra Nevada, California,
reaches ages in excess of 3000 years because once a tree
reaches a certain size, the combination of its extremely thick
bark and insect- and rot-resistant heartwood effectively
eliminate most potential threats such as fire, insect attack
and fungal decay (Sillett et al. 2021). In comparison,
E. regnans has very thin, smooth bark above its basal stocking
and thus is easily killed by fire, as well as heartwood that is
extremely susceptible to fungal attack, which leads to
catastrophic, rot-induced structural failure in its later years
as well as creating entry points for fire (Mifsud and Harris
2016). Consequently, E. regnans (and most other eucalypts)
cannot attain the extremely old ages listed for some conifer
species.

Wildfire mortality

Very old and large eucalypts are especially vulnerable to fire
because typically they contain pre-existing fire scars, areas of
rot and multiple hollows that burn very readily (Mifsud and
Harris 2016). The main cause of death of the largest
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Fig. 12.

Examples of exceptionally tall Tasmanian trees. (a) Tree ED], the tallest living tree in Tasmania, photographed in 2008 when still

intact at 99.6 m. Note that the bole is covered with epicormic growth, usually a response to past crown damage. (b) Tree TH4, an 88-m-tall,
220-year-old tree in Three Huts Reserve, Florentine Valley. (Photo: B. Mifsud.)

Tasmanian trees in recent decades has been fire (Bowman
et al. 2022). Here, we recorded high mortality of giant trees
following the 2019 fires. Although these fires occurred
during a pronounced drought that coincided with above-
average summer temperatures (Wardlaw 2022), the forest
fire-danger index was only low to moderate (Prior et al. 2022).
We note that survival rates of the wet forest eucalypts in the
50-120-cm-diameter classes were between 80% and 95%
following the fire, reinforcing the point that individuals in the
40-150-year-old age class typically survive lower-intensity
fires. In addition to fire intensity and tree size, species is a
crucial determinant of survival; E. regnans is the most
vulnerable, being an obligate seeder, with very limited
resprouting capacity (Waters et al. 2010), whereas E. obliqua
can resprout both epicormically and basally (Trouvé
et al. 2021; Prior et al. 2022). E. tasmaniensis (formerly
E. delegatensis subsp. tasmaniensis) is a resprouter (unlike its
mainland close relative, E. delegatensis, an obligate seeder),

and has intermediate fire tolerance (Rodriguez-Cubillo et al.
2020). Recognising that fire is the main danger to the
existing largest trees, we advocate developing a triage plan
to protect the tallest and most massive trees. This would
involve fire-behaviour modelling to identify landscape
settings that are least fire prone, combined with field surveys
to identify individuals most likely to survive fire. This would
inform practical measures such as such as removing ground-
surface fuels, wrapping trees in aluminium foil and irrigation
(Bowman et al. 2022).

Climate change and fire

Our climatic analysis showed that the fire-killed giant trees
were in areas that were, on average, significantly drier than
those where the surviving giant trees occur. This accords
with Victorian research showing that surviving giant trees are
strongly associated with mesic vegetation such as rainforest
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(Trouvé et al. 2024). Although acknowledging these data are
spatially autocorrelated, one would expect the warmer, drier
parts of the wet eucalypt forest range to be most at risk from
increased fire frequency and severity. Given enough time, if
fire frequency increases, the wet forests could potentially
expand into areas of what is currently rainforest. However,
the rapidity of climate change combined with the long
lifespans of these species, their slow dispersal rate and the
fragmentation of the remaining wet forest mean that this is
unlikely to occur. In addition to exacerbating the severity and
frequency of wildfire, climate change poses a direct threat
to giant trees by increasing temperatures and therefore
evapotranspiration and drought stress (Lindenmayer and
Laurance 2017). Maximum tree height represents a balance
between hydraulic limitation and allocational allometry
(Givnish et al. 2014), and globally, most forest species operate
within narrow hydraulic safety margins (Choat et al. 2012).
Therefore, large, old trees are likely to be particularly
vulnerable to rising temperatures, because they established
under, and are adapted to, a milder climate than that
projected for the future (Fox-Hughes et al. 2014; McDowell
and Allen 2015). Indeed, large trees were the most likely to
die during an experimentally imposed 10-year drought in a
tropical rainforest (Rowland et al. 2015). Tall trees experience
greater hydraulic stress than do shorter ones, and stomatal
limitation of photosynthesis was found to increase with
height of E. regnans trees between 61 and 92 m tall in
Victoria and Tasmania (Koch et al. 2015). Catastrophic failure
of the hydraulic system is a major cause of tree mortality
during drought (Rowland et al. 2015; Choat et al. 2018).
Prolonged drought stress has apparently already led to the
deaths of the tallest known E. viminalis trees (including one
of ~89 m tall) in eastern Tasmania in the late 2010s (Steane
2020). The adverse effects of drought on trees can persist for
years, because trees need to repair their water-transport
system by regrowing damaged xylem, and the number of years
required for recovery increases with tree size (Trugman et al.
2018; Arend et al. 2022). Of concern is the poor crown
health of many of Tasmania’s giant trees, such as those in
the Styx Valley (Fig. 4). Effects of future droughts will be
worsened by increasing temperatures (Choat et al. 2018). In
addition, hotter conditions could limit the size attained by
wet forest eucalypts in the future. A prolonged, unusually
warm period was shown to switch a tall E. obliqua forest
from a carbon sink to a carbon source (Wardlaw 2022), and
warmer temperatures disproportionately reduce the growth
rate of large eucalypts relative to smaller ones (Prior and
Bowman 2014).

Historic loss of giant trees: the case of E. regnans

Our study has shown that Tasmanian E. regnans old-growth
forests contain the Earth’s largest flowering trees. This is
despite E. regnans forests occupying a relatively small area
of Tasmania, with an estimated current extent of 76,050 ha

(Tasmanian Government 2023b), compared with approximately
100,000 ha pre-1750 (Resource Planning and Development
Commission 2002). A question arises whether there are fewer
and smaller trees in Victoria as a consequence of historical
logging and land clearance. Historical reconstruction suggests
that before European colonisation, there were ~250,000 ha of
E. regnans old-growth forest in Victoria, but land clearing,
logging and extreme bushfires since European settlement
have drastically reduced the extent of old-growth E. regnans
to less than 1.16% of its pre-1750 extent (Lindenmayer et al.
2021). Although this estimate hinges on definitions of old
growth. A more inclusive definition, such as including stands
of trees >120 years old (e.g. Trouvé et al. 2024), would
increase this amount. However, expanding the definition has
no effect on the estimated area where the oldest and largest
trees occur (i.e. >400 years old, >200 m?®) (Table 4). The
Tasmanian forests have suffered considerably less from land-
clearing for farming, although some E. regnans wet forests
have been converted to plantations of Pinus radiata and
E. nitens (Tasmanian Government 2022). The remaining areas
of very old E. regnans forest indicate that fires have been less
destructive than those in Victoria (Hickey et al. 1999, 2001),
possibly reflecting a generally cooler, moister climate in
Tasmania (Fig. 11).

The largest living Tasmanian E. regnans trees appear to be
close to, if not equal, in size to the very large E. regnans trees
depicted in photos from Victorian forests of the Otway and
Strzelecki Ranges from the late 1800s to early 1900s (Peirce
and Cunningham 1888; Holmes 1949; Griffiths 1992).
Although diameter measurements from that time significantly
exceed that of any eucalypt alive today (see Fig. 3), the
photographs that survive mostly depict the lower 5 m or so
of the base of the tree, and consequently the size of the bole
above that is not known. Because the correlation between
diameter at breast height and wood volume is poor, the
trunk volume of these giants of the past is uncertain. However,
from the size of the bases alone, some of these trees would
have surpassed 350 m? in trunk volume.

Conservation of Tasmanian giant trees

Indigenous management

The great age of extant giant trees, which established
several centuries before European colonisation, combined
with the 35,000-year-old history of Tasmanian Aboriginal
peoples (Cosgrove 1999) leaves no doubt that Aboriginal
fire management was favourable for the development and
persistence of old-growth tall eucalypt forests. Furthermore,
the disruption of Aboriginal fire management, which adversely
affected long-lived rainforest and montane species such as
Athrotaxis selaginoides and A. cupressoides (Holz et al
2015, 2020), is likely to also have affected giant eucalypts,
although the extent of this impact is uncertain. It is possible
that Aboriginal people used low-severity fires, which cause
little damage to tall eucalypt species (Prior et al. 2022), to
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maintain access through some areas of wet forests and
rainforests. We are unaware of recorded use of Aboriginal
landscape burning to protect old-growth wet eucalypt forest,
but this topic deserves further historical and cultural investiga-
tion (Cosgrove 1999; Holz et al. 2015, 2020; Lindenmayer and
Bowd 2022; Lester et al. 2023).

Logging and clearing

Logging and conversion to plantations have been a major
threat to the survival of giant Tasmanian trees and the broader
vegetation types that have supported them. An unknown but
substantial number of trees over 85 m tall and over 280 m?® in
trunk volume would have been logged between the 1940s,
when large-scale, clear-cutting of Tasmania’s forests began,
and when Forestry Tasmania implemented their tall- and
giant-tree protection policies in 1999 and 2003 respectively.
For example, the total area of all E. regnans forest declined
10.3% during the years 1996-2001 and a further 5.5%
between 2001 and 2006 (Tasmanian Government 2006),
largely owing to the replacement of native forest by E. nitens
plantations. Significantly, this loss has slowed; since 2015,
losses have been only 0.2% (Tasmanian Government 2022).
The overall area of old-growth wet forest lost since 1996
(comprising all of the species E. regnans, E. obliqua,
E. tasmaniensis, E. viminalis and E. globulus) is estimated to
be 10.6%. Importantly, most old-growth wet forest is now
within the reserve system (Tasmanian Government 2022).
It is critical to protect large areas of wet eucalypt forest,
both old growth and regrowth, to maximise the chances of
individual trees and indeed large stands of trees becoming
very tall or large in the future (Lindenmayer et al. 2018).

Giant-tree conservation estate

The most recent State of the Forest report estimated that
there is 66,000 ha of E. regnans forest remaining in all age
classes, a loss of ~10,000 ha since 1996. In terms of conserva-
tion of wet forest species across Tasmania, 27% of E. regnans,
19% of E. obliqua, 22% of E. tasmaniensis, 21% of E. viminalis
forest and 11% of E. globulus are currently (in 2022) protected
in the National Reserve System (Tasmanian Government 2022).
As of July 2023, all the 25 tallest trees and 23 of the 25 most
massive trees found in this study are protected, either in desig-
nated giant-tree zones within State Forest land managed
by Sustainable Timber Tasmania, or within areas managed
by Parks and Wildlife, many in the Tasmanian Wilderness
World Heritage Areas (TWWHA) (Tasmanian Government
2024). Virtually all the most massive and tallest trees now
included in the TWWHA were once in State Forest land. For
example, in 1992 only 6.4% of old-growth E. regnans forests
were in reserves (Australian Government 1997), and even in
2006, 90% of the designated giant trees were still in State
Forest land and, although ‘protected’, they were still vulnerable
to indirect threats from harvesting and regeneration burns in
adjacent logging coupes (Herrmann 2006). The reservation of
a significant proportion of tall, wet forest in Tasmania has

occurred only after numerous long, and sometimes bitter battles
between conservationists and the managers of the government
owned forests and the associated logging industry (Dargavel
1995; Ajani 2007; Beresford 2015). Without such conservation
efforts, most of the largest known trees in the southern hemisphere,
including the largest, would likely have been logged years ago.

Recognition of giant trees for conservation

The way tall and massive trees have been recognised, and,
in turn, been protected from forestry operations has varied
substantially over time. In 1945, ANM noted a tree of
outstanding size (Helms 1945), but logged it anyway. However,
in the 1950s and 1960s, they created several small informal
reserves in their large wood concessions in the Florentine
and Styx valleys. These included the Andromeda (6.5 ha)
and Styx Big Tree (15 ha) reserves in the Styx Valley, which
were specifically created to conserve some very tall E. regnans
trees. Other small reserves in the Florentine Valley, such as
Lawrence Creek (15 ha), Lady Binney (50 ha), Manning
Road/Hunns Creek (17 ha), Pagoda (7 ha) and Three Huts
(20 ha), were primarily set aside to showcase representative
samples of the original forest prior to logging, and not
specifically to conserve trees of outstanding height or size
(Kostoglou 2000). Nevertheless, the Three Huts and Manning
reserves, despite their small size, contain the best examples of
very tall trees from the 220-year age class (Fig. 13). However,
it is important to note that none of the ANM reserves listed
above contains any of the 50 largest-volume trees in the
state. Another example where a giant tree was identified,
conserved and showcased concerns the Arve Giant. First
measured by district surveyors when planning a logging road
in the 1980s (Kostoglou 2000), it was spared from future
logging and had a walkway constructed to it, as well as
having the road to it sealed for safer public vehicle access.
Unfortunately, the Arve Giant was burnt and collapsed
following the 2019 fires (Ogilvie 2019; Table 5).

In 1994, the Tasmanian Forestry Commission was rebranded
Forestry Tasmania, with a statutory duty to optimise both
economic returns and benefits from non-wood values
(Dargavel 1995; Felton 2006). Belatedly, in 1999, a formal
policy of protecting tall trees on state forest land was
introduced where all trees measured 85 m and above would
be excluded from logging and given a buffer protection zone
from any forestry operations (Whitely 2018). However, the
accidental killing of the then largest ever known tree in
Tasmania ‘El Grande’, in a forestry regeneration burn in 2003
(The Age 2003), an event which made news overseas (British
Broadcasting Corporation 2003), led Forestry Tasmania to
introduce a policy that also protected trees deemed to be
giants, i.e. determined by a modelled formula, or by detailed
measurements, to be 280 m?3 or more in trunk volume.

Cultural heritage values of giant trees
Although exceptionally large and/or tall trees form an
important biological and structural part of the wet forest
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Fig. 13.

and mixed-rainforest environments, the recognition and
protection of individual massive or tall trees, or particularly
impressive groves within a landscape, falls more under the
category of natural heritage than biodiversity. Griffiths (1992)
wrote that ‘Tall and ancient trees earn recognition not just as
members of a species but as individuals. They are visited,
studied, named and beloved’ (pp. 143-144). However, attitudes
towards giant trees have varied over time. In the late 19th
century, Nicholas Caire photographed and measured many
large specimens of E. regnans in Victoria, giving them era-
appropriate names such as, ‘Big Ben’, ‘King Edward VII’ and
‘Uncle Sam’. (Caire 1905). The ‘Furmston Tree’ also in
Victoria, was a popular destination for walkers in the 1930s
from the town of Healesville and was promoted on a poster
as a tourist site (Griffiths 1992; Anon. 2018). Similarly, in
Tasmania, in the late 1890s and early 1900s, giant trees
were also given names such as ‘Lady Lefroy’s Tree’ and ‘Big
Ben’ (Kostoglou 2000). However, by the time a giant
E. regnans tree was found and measured on Mount Nicholls
(Helms 1945), there appeared to be no thought of creating a
tourist attraction at the site of the living tree itself. Instead,
once cut, two sections of the tree’s enormous base were
moved to New Norfolk and Maydena, where people driving
past can still see them today. Similarly, visitors to Tasmania

Example of a maturing stand of Eucalyptus regnans in the Manning Reserve, Florentine Valley, Tasmania. This single-
aged cohort of 220-year-old trees includes individuals up to 91.5 m tall, even though their maximum volume is small (80 m?)
relative to massive trees in significantly older giant forests (>500 years). (Photo: B. Mifsud.)

can see giant logs in public parks in Campbell Town and
Geeveston. The idea of showing off giant stumps or logs
instead of a living tree perhaps indicated a shift away from a
focus on appreciating nature, to demonstrating how industry
had conquered nature. It is arguably more common for
tourists in Tasmania to see a giant stump or log in a
township than to experience a living giant in the forest.

To direct resources towards protecting giant trees, it is
essential that people are able to experience them. However,
the number of fully accessible sites for the public to easily
visit impressively large or tall trees via maintained walking
tracks is currently limited to the Styx Valley Big Tree
reserve, Mount Field National Park (Tall Trees walk), Dip Falls
Reserve and the Blue Tier Giant walk near Weldborough.
Although these sites have good examples of tall eucalypt
forest and some impressive individual trees, none contains
any of the 40 tallest or 40 largest measured trees. Compounding
the issue of public accessibility to giant trees, the Arve Big
Tree, which was the most accessible giant tree in the State,
reached by a sealed road and with a raised viewing platform
with wheelchair access, collapsed following damage from the
2019 bushfires (Ogilvie 2019). Furthermore, the Evercreech
Reserve near Fingal in the north-east of the state, once home
to the tallest known E. viminalis tree ‘Sir Vim’, is no longer a
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viable tall-tree tourist destination following the death of the
tallest trees from drought-induced ‘ginger tree’ disease
(Steane 2020). We therefore suggest expanding the number
of groves containing giant and tall trees that the public can
easily access. Potential sites could include places where previous
infrastructure has been neglected or become overgrown, such
as at the Lady Binney and Andromeda groves (former ANM
sites) and at the Tolkien track (Orford 2004; The Wilderness
Society 2020).

While public visitation is essential to build a ‘constituency’
that will advocate and promote the conservation of giant
trees, it is important it is carefully managed to avoid adverse
impacts such as trampling and soil compaction, damage to
surrounding vegetation to enhance access or views, introduc-
tion of pathogens and removal of epiphytes and other
damage as a result of unregulated recreational tree climbing.
Accordingly, throughout this review we have mostly used
field codes rather than the evocative names that many of
the giants have been given by the citizen-science giant-
tree community. Experience in the USA has shown that
unregulated promotion of giant trees, especially on social
media, has led to environmental damage requiring government
protection through fines (NPR 2022; NPS 2024).

Clearly, a balance needs to be struck between making a few
accessible trees available for public enjoyment versus secrecy
and regulation of the remaining giants, as was the case for a
renowned grove of giant trees in Jedediah Smith Redwoods
National Park, USA (NPR 2022). This issue is more problematic,
given the increasing need for active management of giant
trees to mitigate against the twinned threats of climate
change and wildfire that will require increasing levels of
localised management, including irrigation, wildland fuel
removal, wrapping in protective fireproof material, and
targeted fire suppression. Such interventions are already
occurring in the USA and increasing in Australia. For instance,
extraordinarily rare and significant Wollemia nobilis stands in
the Blue Mountains were protected from fire using irrigation
and airdrops of fire retardant during the 2019-20 bushfire
crisis (Nolan et al. 2021). The complexity of giant-tree
conservation that involves trade-offs between restricting public
accessibility, increasing community awareness and active
versus passive management argues for a detailed conservation
planning and ongoing commitment of human and operational
resources that are currently lacking in the Tasmanian
Wilderness World Heritage Area Management Plan, despite
giant trees being recognised as an outstanding natural value
of this region (DPIPWE 2016).

Conclusions

Tasmania has internationally significant trees that combine
great size and height. The largest E. regnans tree, with a trunk
volume of 463 m?, is the most massive angiosperm known on

the planet and is also the largest-trunked tree in the southern
hemisphere. Until recently, the tallest E. regnans tree, at
99.8 m tall, was the tallest flowering plant in the world.
Although it has recently lost almost 4 m in height because
of recent bushfire damage, the species still ranks in the top-
six tallest living species globally. Unfortunately, Tasmania’s
largest and tallest trees face multiple threats of advanced age,
increased fire frequency and severity, and climate change.
Therefore, it is vital to safeguard their ongoing viability in
the landscape, not only so they can fulfil their essential role
as the keystone species in their wet forest environment, but
also to ensure that both current and future generations can
experience the grandeur of one of the world’s most
impressive tree species.

Supplementary material

Supplementary material is available online.

References

Ajani J (2007) ‘The forest wars.” (Melbourne University Press: Melbourne,
Vic, Australia)

Anon. (1914) A giant forest tree, Bulga, Victoria. 37 feet diameter, 111
circumference, will hold eleven horses inside. State Library Victoria.
Available at http://handle.slv.vic.gov.au/10381/4248536 [Verified
8 September 2023]

Anon. (2018) Furmston tree maroondah catchment Mount Monda
Healesville. Yarra Ranges Bush Camp. Available at https://www.
yarrarangesbushcamp.com/bush-camp-news/furmston-tree-maroondah-
catchment-mount-monda-healesville [Verified 8 September 2023]

Arend M, Link RM, Zahnd C, Hoch G, Schuldt B, Kahmen A (2022) Lack of
hydraulic recovery as a cause of post-drought foliage reduction and
canopy decline in European beech. New Phytologist 234, 1195-1205.
doi:10.1111/nph.18065

Ashton DH (1976) The development of even-aged stands of Eucalyptus
regnans. F.Muell. in central Victoria. Australian Journal of Botany
24(3), 397-414. doi:10.1071/BT9760397

Ashton DH (2000) The environment and plant ecology of the Hume
Range, Central Victoria. Proceedings of the Royal Society of Victoria
112(2), 185-278.

Ashton DH (1981) Fire in tall open-forests (wet sclerophyll forests). In
‘Fire and the Australian biota’. (Eds AM Gill, RH Groves, IR Noble)
pp. 339-366. (Australian Academy of Science: Canberra, ACT,
Australia)

Attiwill PM (2002) The Ash Forests of South Eastern Australia. Australian
Forest Profiles Number 7. National Forest Inventory. Bureau of
Rural Science, Canberra, ACT, Australia. Available at https://
www.agriculture.gov.au/sites/default/files/abares/forestsaustralia/
publishingimages/forest%20profiles%201993-2002/Ash_forests_
southeast_Australia_2002.pdf [Verified 8 September 2023]

Australian Government (1997) Tasmanian regional forest agree-
ment. Available at https://www.agriculture.gov.au/sites/default/files/
sitecollectiondocuments/forestry/australias-forest-policies/rfa/tas/1997-
tas-rfa.pdf [Verified 8 September 2023]

Beresford Q (2015) ‘The rise and fall of Gunns Ltd.” (NewSouth
Publishing: Sydney, NSW, Australia)

Bowman DMJS (2000) ‘Australian rainforests: Islands of green in a land of
fire.” (Cambridge University Press: Cambridge)

Bowman DMJS (2001) Future eating and country keeping: what role has
environmental history in the management of biodiversity? Journal of
Biogeography 28(5), 549-564. d0i:10.1046/j.1365-2699.2001.00586.x

Bowman DMJS, Murphy BP, Neyland DLJ, Williamson GJ, Prior LD
(2014) Abrupt fire regime change may cause landscape-wide loss of

23


https://doi.org/10.1071/BT23088
http://handle.slv.vic.gov.au/10381/4248536
https://www.yarrarangesbushcamp.com/bush-camp-news/furmston-tree-maroondah-catchment-mount-monda-healesville
https://www.yarrarangesbushcamp.com/bush-camp-news/furmston-tree-maroondah-catchment-mount-monda-healesville
https://www.yarrarangesbushcamp.com/bush-camp-news/furmston-tree-maroondah-catchment-mount-monda-healesville
https://doi.org/10.1111/nph.18065
https://doi.org/10.1071/BT9760397
https://www.agriculture.gov.au/sites/default/files/abares/forestsaustralia/publishingimages/forest%20profiles%201993-2002/Ash_forests_southeast_Australia_2002.pdf
https://www.agriculture.gov.au/sites/default/files/abares/forestsaustralia/publishingimages/forest%20profiles%201993-2002/Ash_forests_southeast_Australia_2002.pdf
https://www.agriculture.gov.au/sites/default/files/abares/forestsaustralia/publishingimages/forest%20profiles%201993-2002/Ash_forests_southeast_Australia_2002.pdf
https://www.agriculture.gov.au/sites/default/files/abares/forestsaustralia/publishingimages/forest%20profiles%201993-2002/Ash_forests_southeast_Australia_2002.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/forestry/australias-forest-policies/rfa/tas/1997-tas-rfa.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/forestry/australias-forest-policies/rfa/tas/1997-tas-rfa.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/forestry/australias-forest-policies/rfa/tas/1997-tas-rfa.pdf
https://doi.org/10.1046/j.1365-2699.2001.00586.x
www.publish.csiro.au/bt

B. Mifsud et al.

Australian Journal of Botany 73 (2025) BT23088

mature obligate seeder forests. Global Change Biology 20(3), 1008-1015.
doi:10.1111/gcb.12433

Bowman DMJS, Williamson GJ, Mifsud BM (2022) Save the world’s forest
giants from infernos. Nature 609, 895-895. doi:10.1038/d41586-022-
03009-8

British Broadcasting Corporation (2003) Giant tree devastated by fire.
Available at http://news.bbc.co.uk/2/hi/asia-pacific/2953448.stm
[Verified 8 September 2023]

Brookhouse M (2006) Eucalypt dendrochronology: past, present and
potential. Australian Journal of Botany 54(5), 435-449. doi:10.1071/
BT05039

Caire NJ (1905) Notes on the giant trees of Victoria. The Victorian
Naturalist 21(9), 122-128.

Carder AC (1995) ‘Forest giants of the world past and present.’ (Fitzhenry &
Whiteside: Ontario, Canada)

Choat B, Jansen S, Brodribb TJ, Cochard H, Delzon S, Bhaskar R, Bucci SJ,
Feild TS, Gleason SM, Hacke UG, Jacobsen AL, Lens F, Maherali H,
Martinez-Vilalta J, Mayr S, Mencuccini M, Mitchell PJ, Nardini A,
Pittermann J, Pratt RB, Sperry JS, Westoby M, Wright 1J, Zanne AE
(2012) Global convergence in the vulnerability of forests to drought.
Nature 491(7426), 752-755. doi:10.1038/nature1 1688

Choat B, Brodribb TJ, Brodersen CR, Duursma RA, Lopez R, Medlyn BE
(2018) Triggers of tree mortality under drought. Nature 558,
531-539. d0i:10.1038/s41586-018-0240-x

Cornthwaite G (1925a) Note to the ‘The Gum Tree’ journal, August 1925.
Federation of Victorian Walking Clubs & Australian Forest League &
League of Tree Lovers.

Cornthwaite G (1925b) Tallest trees recalled. In ‘The Gum Tree.’
September 1925, p. 13. (Australian Forest League)

Cosgrove R (1999) Forty-Two degrees south: the archaeology of late
pleistocene Tasmania. Journal of World Prehistory 13, 357-402.
doi:10.1023/A:1022310029016

Crisp MD, Burrows GE, Cook LG, Thornhill AH, Bowman DMJS (2011)
Flammable biomes dominated by eucalypts originated at the
Cretaceous—Palaeogene boundary. Nature Communications 2(1), 193.
doi:10.1038/ncomms1191

Dargavel J (1995) ‘Fashioning Australia’s Forests.” (Oxford University
Press: Melbourne, Vic, Australia)

Department of Agriculture, Fisheries and Forestry (2022) Australian
forest and wood products statistics. Australian Government, Canberra,
ACT, Australia. Available at https://www.agriculture.gov.au/abares/
research-topics/forests/forest-economics/forest-wood-products-statistics
[Verified 8 September 2023]

Department of the Environment (2012) Australia—Present Major
Vegetation Groups—NVIS Version 4.1. Australian Government, Canberra,
ACT, Australia. Available at https://data.gov.au/data/dataset/57c8ee5c-
43e5-4e9c-9e41-fd5012536374 [Verified 8 September 2023]

DPIPWE (2016) Tasmanian Wilderness World Heritage Area Management
Plan 2016. (Department of Primary Industries, Parks, Water and
Environment: Hobart) Available at https://nre.tas.gov.au/Documents/
TWWHA_Management_Plan_2016.pdf

Du Guesclin R (2023) Western Australia Giant Trees. Available at https://
www.westernaustraliagianttrees.com [Verified 8 September 2023]

Du Guesclin R (2024) West Australia’s Giant Trees. Available at https://
www.westernaustraliagianttrees.com/ [Verified 29 November 2024]

Earle CJ (Ed.) (2023) The gymnosperm database: Agathis australis.
Available at https://www.conifers.org/ar/Agathis_australis.php
[Verified 8 September 2023]

Fangyu X (2023) 102.3 meters! The tallest tree in Asia found in Xizang,
China. (CTGN News: China) Available at https://news.cgtn.com/
news/2023-05-27,/102-3-meters-The-tallest-tree-in-Asia-found-in-Xizang-
China-1k95F5TYksU/index.html [Verified 8 September 2023]

Fedrigo M, Stewart SB, Kasel S, Levchenko V, Trouvé R, Nitschke CR
(2019) Radiocarbon dating informs tree fern population dynamics
and disturbance history of temperate forests in southeast Australia.
Radiocarbon 61(2):445-460. doi:10.1017/RDC.2018.119

Felton K (2006) The companion to Australian history. Forestry. University
of Tasmania, Hobart, Tas, Australia. Available at https://www.utas.
edu.au/library/companion_to_tasmanian_history/F/Forestry.htm
[Verified 8 September 2023]

Flint WD (2002) ‘To find the biggest tree.’ (Sequoia Natural History
Association: Three Rivers, CA, USA)

Fox-Hughes P, Harris R, Lee G, Grose M, Bindoff N (2014) Future fire
danger climatology for Tasmania, Australia, using a dynamically
downscaled regional climate model. International Journal of Wildland
Fire 23(3), 309-321. doi:10.1071/WF13126

Gilbert JM (1959) Forest succession in the Florentine Valley, Tasmania.
Papers and Proceedings of the Royal Society of Tasmania 93, 129-152.
doi:10.26749/UYMY8512

Givnish TJ, Wong SC, Stuart-Williams H, Holloway-Phillips M, Farquhar
GD (2014) Determinants of maximum tree height in Eucalyptus species
along arainfall gradient in Victoria, Australia. Ecology 95, 2991-3007.
doi:10.1890/14-0240.1

Griffiths T (1992) ‘Secrets of the Forest.” (Allen and Unwin: St Leonards,
NSW)

Guinness World Records (2023a) Largest living hardwood tree (by
weight). Available at https://www.guinnessworldrecords.com/world-
records/634276-largest-living-hardwood-tree-mass [Verified 8
September 2023]

Guinness World Records (2023b) Tallest tree ever measured. Available at
https://www.guinnessworldrecords.com/world-records/66377-
tallest-tree-ever-measured [Verified 8 September 2023]

Hardy AD (1911) ‘Giant trees of Victoria.” (Department of State Forests:
Melbourne, Vic, Australia)

Hardy AD (1921) Giant Eucalypts of Victoria. The Gum Tree June 1921,
15-16.

Hardy AD (1923) The measuring of tall trees. The Victorian Naturalist 39,
166-175.

Hardy AD (1935) Australia’s giant trees. The Victorian Naturalist 51,
231-241.

Helms AD (1945) A giant eucalypt: eucalyptus regnans. Australian Forestry
9(1), 25-28. doi:10.1080,/00049158.1945.10675216

Herrmann W (2006) Vulnerability of Tasmanian giant trees. Australian
Forestry 69(4), 285-298. doi:10.1080,/00049158.2006.10676249

Hickey JE, Su W, Rowe P, Brown MJ, Edwards L (1999) Fire history of the
tall wet eucalypt forests of the Warra ecological research site,
Tasmania. Australian Forestry 62(1), 66-71. do0i:10.1080/00049158.
1999.10674765

Hickey JE, Kostoglou P, Sargison GJ (2000) Tasmania’s tallest trees.
Tasforests 12, 105-122.

Hickey JE, Alcorn PJ, Dingle JK (2001) Age and stand structure in a multi-
aged wet eucalypt forest at the Warra silvicultural system trial.
Tasforests 13, 245-260.

Hogg EH (1997) Temporal scaling of moisture and the forest-grassland
boundary in western Canada. Agricultural and Forest Meteorology
84(1-2), 115-122. doi:10.1016/S0168-1923(96)02380-5.

Holmes CH (1949) ‘Tree Giants of Yesteryear.” pp. 21-28. (Walkabout
Magazine) Available at https://nla.gov.au/nla.obj-741215598 /view?
sectionld=nla.obj-741632662&partld=nla.obj-741237120#page/n18/
mode/1up [Verified 8 September 2023]

Holz A, Wood SW, Veblen TT, Bowman DMJS (2015) Effects of
high-severity fire drove the population collapse of the subalpine
Tasmanian endemic conifer Athrotaxis cupressoides. Global Change
Biology 21(1), 445-458. doi:10.1111/gcb.12674

Holz A, Wood SW, Ward C, Veblen TT, Bowman DM (2020) Population
collapse and retreat to fire refugia of the Tasmanian endemic conifer
Athrotaxis selaginoides following the transition from Aboriginal to
European fire management. Global Change Biology 26(5), pp. 3108-3121.
doi:10.1111/gcb.15031

ICRAF (2023) Worldwide ‘Open Access’ Tree Functional Attributes and
Ecological Database. Wood density database. International Council
for Research in Agroforestry. Available at http://db.worldagroforestry.
org//wd [Verified 2 October 2023]

Jackson WD (1968) Fire, air, water and earth — an elemental ecology of
Tasmania. Proceedings of the Ecological Society of Australia 3, 9-16.
Jones GM, Keane JJ, Gutiérrez RJ, Peery MZ (2018) Declining old-forest
species as a legacy of large trees lost. Diversity and Distributions 24(3),

341-351. doi:10.1111/ddi.12682

Karger DN, Conrad O, Bohner J, Kawohl T, Kreft H, Soria-Auza RW,
Zimmermann NE, Linder HP, Kessler M (2017) Climatologies at
high resolution for the earth’s land surface areas. Scientific Data 4,
e170122. doi:10.1038/sdata.2017.122

Koch GW, Sillett SC, Antoine ME, Williams CB (2015) Growth
maximization trumps maintenance of leaf conductance in the tallest
angiosperm. Oecologia 177, 321-331. doi:10.1007/s00442-014-3181-6

24


https://doi.org/10.1111/gcb.12433
https://doi.org/10.1038/d41586-022-03009-8
https://doi.org/10.1038/d41586-022-03009-8
http://news.bbc.co.uk/2/hi/asia-pacific/2953448.stm
https://doi.org/10.1071/BT05039
https://doi.org/10.1071/BT05039
https://doi.org/10.1038/nature11688
https://doi.org/10.1038/s41586-018-0240-x
https://doi.org/10.1023/A:1022310029016
https://doi.org/10.1038/ncomms1191
https://www.agriculture.gov.au/abares/research-topics/forests/forest-economics/forest-wood-products-statistics
https://www.agriculture.gov.au/abares/research-topics/forests/forest-economics/forest-wood-products-statistics
https://data.gov.au/data/dataset/57c8ee5c-43e5-4e9c-9e41-fd5012536374
https://data.gov.au/data/dataset/57c8ee5c-43e5-4e9c-9e41-fd5012536374
https://nre.tas.gov.au/Documents/TWWHA_Management_Plan_2016.pdf
https://nre.tas.gov.au/Documents/TWWHA_Management_Plan_2016.pdf
https://www.westernaustraliagianttrees.com
https://www.westernaustraliagianttrees.com
https://www.westernaustraliagianttrees.com/
https://www.westernaustraliagianttrees.com/
https://www.conifers.org/ar/Agathis_australis.php
https://news.cgtn.com/news/2023-05-27/102-3-meters-The-tallest-tree-in-Asia-found-in-Xizang-China--1k95F5TYksU/index.html
https://news.cgtn.com/news/2023-05-27/102-3-meters-The-tallest-tree-in-Asia-found-in-Xizang-China--1k95F5TYksU/index.html
https://news.cgtn.com/news/2023-05-27/102-3-meters-The-tallest-tree-in-Asia-found-in-Xizang-China--1k95F5TYksU/index.html
https://doi.org/10.1017/RDC.2018.119
https://www.utas.edu.au/library/companion_to_tasmanian_history/F/Forestry.htm
https://www.utas.edu.au/library/companion_to_tasmanian_history/F/Forestry.htm
https://doi.org/10.1071/WF13126
https://doi.org/10.26749/UYMY8512
https://doi.org/10.1890/14-0240.1
https://www.guinnessworldrecords.com/world-records/634276-largest-living-hardwood-tree-mass
https://www.guinnessworldrecords.com/world-records/634276-largest-living-hardwood-tree-mass
https://www.guinnessworldrecords.com/world-records/66377-tallest-tree-ever-measured
https://www.guinnessworldrecords.com/world-records/66377-tallest-tree-ever-measured
https://doi.org/10.1080/00049158.1945.10675216
https://doi.org/10.1080/00049158.2006.10676249
https://doi.org/10.1080/00049158.1999.10674765
https://doi.org/10.1080/00049158.1999.10674765
https://doi.org/10.1016/S0168-1923(96)02380-5
https://nla.gov.au/nla.obj-741215598/view?sectionId=nla.obj-741632662&partId=nla.obj-741237120#page/n18/mode/1up
https://nla.gov.au/nla.obj-741215598/view?sectionId=nla.obj-741632662&partId=nla.obj-741237120#page/n18/mode/1up
https://nla.gov.au/nla.obj-741215598/view?sectionId=nla.obj-741632662&partId=nla.obj-741237120#page/n18/mode/1up
https://doi.org/10.1111/gcb.12674
https://doi.org/10.1111/gcb.15031
http://db.worldagroforestry.org//wd
http://db.worldagroforestry.org//wd
https://doi.org/10.1111/ddi.12682
https://doi.org/10.1038/sdata.2017.122
https://doi.org/10.1007/s00442-014-3181-6

www.publish.csiro.au/bt

Australian Journal of Botany 73 (2025) BT23088

Kostoglou P (2000) ‘A survey of ultra tall eucalypts in southern Tasmania.’
(Forestry Tasmania: Hobart, Tas, Australia)

Kramer RD, Sillett SC, Van Pelt R (2018) Quantifying aboveground
components of Picea sitchensis for allometric comparisons among tall
conifers in North American rainforests. Forest Ecology and Management
430, 59-77 doi:10.1016/j.foreco.2018.07.039.

Lester L, Lehman G, Cahalan S, Mikosza J, Rimmer Z, Styger J, Taylor R,
Wilson C, Bowman D (2023) Understanding the use of fire by
Aboriginal people in the Tasmanian Wilderness World Heritage
Area (TWWHA): research review and recommendations. Report for
Aboriginal Heritage Tasmania, Department of Premier and Cabinet,
Tasmanian Government, Hobart, Tas, Australia.

Lewin DW (1906) ‘The Eucalypti Hardwood Timbers of Tasmania.’ (Grey
Bros: Hobart)

Lindenmayer DL, Bowd E (2022) Cultural burning, cultural misappropriation,
over-simplification of land management complexity, and ecological
illiteracy. Ecological Management & Restoration 23, 205-208.
doi:10.1111/emr.12564

Lindenmayer DB, Laurance WF (2017) The ecology, distribution,
conservation and management of large old trees. Biological Reviews
92(3), 1434-1458. doi:10.1111/brv.12290

Lindenmayer DB, Laurance WF, Franklin JF (2012) Global decline in large
old trees. Science 338(6112), 1305-1306. doi:10.1126/science.
1231070

Lindenmayer DB, Blanchard W, Blair D, McBurney L (2018) The road to
oblivion — quantifying pathways in the decline of large old trees. Forest
Ecology and Management 430, 259-264. doi:10.1016/j.foreco.2018.
08.013

Lindenmayer D, Taylor C, Rees S, Kuiter S (2021) ‘The great forest.” (Allen
and Unwin: Melbourne, Vic, Australia)

Mace B (1996) Mueller, champion of Victoria’s Giant Trees. The Victorian
Naturalist 113, 161-165.

Magoebaskloof Tourism Association (2022) Tallest planted tree in the
world. Available at https://magoebasklooftourism.co.za/directory/
tallest-planted-tree-in-the-world [Verified 31 May 2024]

McCarthy MA, Lindenmayer DB (1998) Multi-aged mountain ash forest,
wildlife conservation and timber harvesting. Forest Ecology and
Management 104(1-3), 43-56. d0i:10.1016,/S0378-1127(97)00231-4

McDowell NG, Allen CD (2015) Darcy’s law predicts widespread forest
mortality under climate warming. Nature Climate Change 5, 669-672.
doi:10.1038/nclimate2641

Mifsud BM (2002) Victoria’s tallest trees. Australian Forestry 66(3),
197-205. doi:10.1080,/00049158.2003.10674912

Mifsud BM (2012) The Effect of the Black Saturday Bushfires on Victoria’s
Tallest Trees. The Forester 55, 8-11.

Mifsud BM (2024) Victoria’s giant trees — Weebly. Available at https://
victoriasgianttrees.weebly.com/tall-and-big-tree-news.html [Verified
27 May 2024]

Mifsud BM, Harris GJ (2016) Victoria’s giant trees: a contemporary
survey. The Victorian Naturalist 133, 36-45.

Mount AB (1960) Tall Trees in the Styx Valley. Institute of Foresters.
Newsletter 7, 19-20.

National Register of Big Trees (2023a) Australia’s champion trees.
Available at https://www.nationalregisterofbigtrees.com.au/pages/
home-page [Verified 8 September 2023]

New South Wales Government (2023) Cunnawarra National Park.
Available at https://www.nationalparks.nsw.gov.au/visit-a-park/
parks/cunnawarra-national-park/ [Verified 8 September 2023]

Nolan RH, Collins L, Leigh A, Ooi MKJ, Curran TJ, Fairman TA, Resco de
Dios V, Bradstock R (2021) Limits to post-fire vegetation recovery
under climate change Plant Cell and Environment 44, 3471-3489.
doi:10.1111/pce.14176

NPR (2022) People who want to visit the world’s tallest living tree now
risk a $5,000 fine. National Public Radio. Available at https://
www.npr.org/2022/08/01/1114846960/hyperion-tree-off-limits-
fine#:~:text=Hourly%20News-,Hyperion%2C%20world's%20tallest
%20living%20tree%2C%20is%200{f%2Dlimits%20to,and%20six%
20months%20in%20jail [Verified October 2023]

NPS (2024) Hike to the Grove of Titans. Redwood National and State
Parks. National Parks Service. Available at https://www.nps.gov/
thingstodo/got.htm#:~:text=Located%20in%20the%20northern%20
part,complex%20features%20and%?20fascinating%?20adaptations
[Verified 27 May 2024]

Ogilvie (2019) Fifteen of Australia’s biggest trees destroyed by Tasmanian
bushfires. Australian Broadcasting Corporation. Available at https://
www.abc.net.au/news/2019-04-17/some-of-tasmanias-biggest-trees-
are-now-a-pile-of-ash/11018840 [Verified 8 September 2023]

Orford J (2004) The Tolkien Track, Styx Valley, Tasmania [picture].
Global Rescue Station tree-sit, Styx Valley, Tasmania, 2004. Available
at https://nla.gov.au/nla.obj-148910410/view [Verified 8 September
2023]

Peirce JD, Cunningham CR (1888) ‘The Giant Trees of Victoria.” Series of
eight lithographs. (Department of Conservation, Forests and Lands:
Vic, Australia)

Phys.org (2022) Scientists reach tallest tree ever found in Amazon. Available
at https://phys.org/news,/2022-10-scientists-tallest-tree-amazon.html

Potter DG (1987) Measurement of tall tree heights. Vicinity of Styx Valley
and Florentine Valley. October 1987. Internal report to ANM.
Australian Newsprint Mills, Boyer, Tas, Australia.

Prior LD, Bowman DMJS (2014) Big eucalypts grow more slowly in a
warm climate: evidence of an interaction between tree size and
temperature. Global Change Biology 20(9), 2793-2799. doi:10.1111/
gcb.12540

Prior LD, Foyster SM, Furlaud JM, Williamson GJ, Bowman DMJS (2022)
Using permanent forest plots to evaluate the resilience to fire of
Tasmania’s tall wet eucalypt forests. Forest Ecology and Management
505, 119922. doi:10.1016/j.foreco.2021.119922

R Core Team (2024) R: A Language and Environment for Statistical
Computing. R Foundation for Statistical Computing, Vienna,
Austria. Available at https://www.R-project.org/

Resource Planning and Development Commission (2002) Inquiry on the
Progress with Implementation of the Tasmanian Regional Forest
Agreement (1997) Background report. (Australian Government:
Canberra, ACT, Australia) Available at https://www.agriculture.gov.
au/sites/default/files/sitecollectiondocuments/forestry/australias-
forest-policies/rfa/publications/background-report.pdf [Verified 8
September 2023]

Rodriguez-Cubillo D, Prior LD, Bowman DMJS (2020) Variation in
Eucalyptus delegatensis post-fire recovery strategies: the Tasmanian
subspecies is a resprouter whereas the mainland Australian subspecies
is an obligate seeder. Forest Ecology and Management 473, 118292.
doi:10.1016/j.foreco.2020.118292

Rowland L, da Costa ACL, Galbraith DR, Oliveira RS, Binks OJ, Oliveira
AAR, Pullen AM, Doughty CE, Metcalfe DB, Vasconcelos SS,
Ferreira LV, Malhi Y, Grace J, Mencuccini M, Meir P (2015) Death
from drought in tropical forests is triggered by hydraulics not carbon
starvation. Nature 528, 119-122. doi:10.1038/nature15539

Scheffer M, Xu C, Hantson S, Holmgren M, Los SO, van Nes EH (2018) A
global climate niche for giant trees. Global Change Biology 24(7),
2875-2883. doi:10.1111/gcb.14167

Shenkin A, Chandler CJ, Boyd DS, Jackson T, Disney M, Majalap N, Nilus
R, Foody G, bin Jami J, Reynolds G, Wilkes P, Cutler MEJ, van der
Heijden GMF, Burslem DFRP, Coomes DA, Bentley LP, Malhi Y
(2019) The world’s tallest tropical tree in three dimensions. Frontiers
in Forests and Global Change 2, e32. doi:10.3389/ffgc.2019.00032

Sillett SC, Van Pelt R, Kramer RD, Carroll AL, Koch GW (2015) Biomass
and growth potential of Eucalyptus regnans up to 100 m tall. Forest
Ecology and Management 348, 78-91. doi:10.1016/j.foreco.2015.03.046.

Sillett SC, Kramer RD, Van Pelt R, Carroll AL, Campbell-Spickler J,
Antoine ME (2021) Comparative development of the four tallest conifer
species. Forest Ecology and Management 480, 118688. doi:10.1016/j.foreco.
2020.118688

Sillett SC, Antoine ME, Carroll AL, Graham ME, Chin, ARO, Van Pelt R
(2022) Rangewide climatic sensitivities and non-timber values of
tall Sequoia sempervirens forests. Forest Ecology and Management
526, 120573. doi:10.1016/j.foreco.2022.120573.

Simpfendorfer KJ (1982) Big trees in Victoria. Forests Commission of
Victoria.

Steane D (2020) Tasmania’s giant white gums are providing a view to the
future. University of Tasmania, Hobart, Tas, Australia. Available at
https://issuu.com/university-of-tasmania/docs/a_year_in review_2020_
pdf/s/12639368 [Verified 8 September 2023]

Stumm A (2012) Tallest tree recorded in Queensland found with GIS. Big Bob
stands tall as an Australian environmental icon. (ESRI: Australia) Available
at https://www.esri.com/news/arcwatch/0812/tallest-tree-recorded-in-
queensland-found-with-gis.html [Verified 8 September 2023]

25


https://doi.org/10.1016/j.foreco.2018.07.039
https://doi.org/10.1111/emr.12564
https://doi.org/10.1111/brv.12290
https://doi.org/10.1126/science.1231070
https://doi.org/10.1126/science.1231070
https://doi.org/10.1016/j.foreco.2018.08.013
https://doi.org/10.1016/j.foreco.2018.08.013
https://magoebasklooftourism.co.za/directory/tallest-planted-tree-in-the-world
https://magoebasklooftourism.co.za/directory/tallest-planted-tree-in-the-world
https://doi.org/10.1016/S0378-1127(97)00231-4
https://doi.org/10.1038/nclimate2641
https://doi.org/10.1080/00049158.2003.10674912
https://victoriasgianttrees.weebly.com/tall-and-big-tree-news.html
https://victoriasgianttrees.weebly.com/tall-and-big-tree-news.html
https://www.nationalregisterofbigtrees.com.au/pages/home-page
https://www.nationalregisterofbigtrees.com.au/pages/home-page
https://www.nationalparks.nsw.gov.au/visit-a-park/parks/cunnawarra-national-park/
https://www.nationalparks.nsw.gov.au/visit-a-park/parks/cunnawarra-national-park/
https://doi.org/10.1111/pce.14176
https://www.npr.org/2022/08/01/1114846960/hyperion%2Dtree%2Doff%2Dlimits%2Dfine%23%3A%7E:text=Hourly%20News%2D%2CHyperion%2C%20world%27s%20tallest%20living%20tree%2C%20is%20off%2Dlimits%20to%2Cand%20six%20months%20in%20jail
https://www.npr.org/2022/08/01/1114846960/hyperion%2Dtree%2Doff%2Dlimits%2Dfine%23%3A%7E:text=Hourly%20News%2D%2CHyperion%2C%20world%27s%20tallest%20living%20tree%2C%20is%20off%2Dlimits%20to%2Cand%20six%20months%20in%20jail
https://www.npr.org/2022/08/01/1114846960/hyperion%2Dtree%2Doff%2Dlimits%2Dfine%23%3A%7E:text=Hourly%20News%2D%2CHyperion%2C%20world%27s%20tallest%20living%20tree%2C%20is%20off%2Dlimits%20to%2Cand%20six%20months%20in%20jail
https://www.npr.org/2022/08/01/1114846960/hyperion%2Dtree%2Doff%2Dlimits%2Dfine%23%3A%7E:text=Hourly%20News%2D%2CHyperion%2C%20world%27s%20tallest%20living%20tree%2C%20is%20off%2Dlimits%20to%2Cand%20six%20months%20in%20jail
https://www.npr.org/2022/08/01/1114846960/hyperion%2Dtree%2Doff%2Dlimits%2Dfine%23%3A%7E:text=Hourly%20News%2D%2CHyperion%2C%20world%27s%20tallest%20living%20tree%2C%20is%20off%2Dlimits%20to%2Cand%20six%20months%20in%20jail
https://www.nps.gov/thingstodo/got.htm%23%3A%7E%3Atext=Located%20in%20the%20northern%20part%2Ccomplex%20features%20and%20fascinating%20adaptations
https://www.nps.gov/thingstodo/got.htm%23%3A%7E%3Atext=Located%20in%20the%20northern%20part%2Ccomplex%20features%20and%20fascinating%20adaptations
https://www.nps.gov/thingstodo/got.htm%23%3A%7E%3Atext=Located%20in%20the%20northern%20part%2Ccomplex%20features%20and%20fascinating%20adaptations
https://www.abc.net.au/news/2019-04-17/some-of-tasmanias-biggest-trees-are-now-a-pile-of-ash/11018840
https://www.abc.net.au/news/2019-04-17/some-of-tasmanias-biggest-trees-are-now-a-pile-of-ash/11018840
https://www.abc.net.au/news/2019-04-17/some-of-tasmanias-biggest-trees-are-now-a-pile-of-ash/11018840
https://nla.gov.au/nla.obj-148910410/view
https://phys.org/news/2022-10-scientists-tallest-tree-amazon.html
https://doi.org/10.1111/gcb.12540
https://doi.org/10.1111/gcb.12540
https://doi.org/10.1016/j.foreco.2021.119922
https://www.R-project.org/
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/forestry/australias-forest-policies/rfa/publications/background-report.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/forestry/australias-forest-policies/rfa/publications/background-report.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/forestry/australias-forest-policies/rfa/publications/background-report.pdf
https://doi.org/10.1016/j.foreco.2020.118292
https://doi.org/10.1038/nature15539
https://doi.org/10.1111/gcb.14167
https://doi.org/10.3389/ffgc.2019.00032
https://doi.org/10.1016/j.foreco.2015.03.046
https://doi.org/10.1016/j.foreco.2020.118688
https://doi.org/10.1016/j.foreco.2020.118688
https://doi.org/10.1016/j.foreco.2022.120573.
https://issuu.com/university-of-tasmania/docs/a_year_in_review_2020_pdf/s/12639368
https://issuu.com/university-of-tasmania/docs/a_year_in_review_2020_pdf/s/12639368
https://www.esri.com/news/arcwatch/0812/tallest-tree-recorded-in-queensland-found-with-gis.html
https://www.esri.com/news/arcwatch/0812/tallest-tree-recorded-in-queensland-found-with-gis.html
https://Phys.org
www.publish.csiro.au/bt

B. Mifsud et al.

Australian Journal of Botany 73 (2025) BT23088

Tasmanian Government (2006) Sustainability Indicators for Tasmanian
Forests 2001-2006. Appendix 1.1: page 194 Table 1.1.a Extent of
forest types by tenure. Available at https://www.stategrowth.tas.
gov.au/_data/assets/pdf_file/0004,/88060/Sustainability_Indicators.
pdf [Verified 8 September 2023]

Tasmanian Government (2022) State of the forests Tasmania 2022. Data
report. Available at https://fpa.tas.gov.au/Documents/Tas%20SOF%
20data%20report%202022%20final%2028%20March%202023.pdf
[Verified 8 September 2023].

Tasmanian Government (2023a) Listmap. Available at https://maps.
thelist.tas.gov.au/listmap/app/list/map (available LiDAR coverage
is accessed via: Add layer/Communities/Tree canopy height)
[Verified 5 October 2023]

Tasmanian Government (2023b) Report of TASVEG vegetation commu-
nities in Tasmania’s reserve system. General Vegetation Reserve Report
June 2020 including Threatened Communities. Available at https://
nre.tas.gov.au/conservation/development-planning-conservation-
assessment/planning-tools/tasmanian-reserve-estate-spatial-layer
[Verified 8 September 2023]

Tasmanian Government (2024) Tasmanian Wilderness World Heritage
Area. Available at https://nre.tas.gov.au/conservation/tasmanian-
wilderness-world-heritage-area-(twwha)/twwha-management-plan
[Verified 5 October 2023]

The Age (2003) Biggest tree killed. Available at https://www.theage.com.
au/national/biggest-tree-killed-20031211-gdwwxm.html [Verified 8
September 2023]

The Wilderness Society (2020) The Styx Valley of the Giants. A Wilderness
Society guide to the Styx Valley’s big tree walks. Available at https://
www.wilderness.org.au/images/resources/StyxValleyGuide.pdf
[Verified 8 September 2023]

Tng DYP, Williamson GJ, Jordan GJ, Bowman DMJS (2012) Giant eucalypts —
globally unique fire-adapted rain-forest trees? New Phytologist 196(4),
1001-1014. doi:10.1111/j.1469-8137.2012.04359.x

Trouvé R, Oborne L, Baker PJ (2021) The effect of species, size, and fire
intensity on tree mortality within a catastrophic bushfire complex.
Ecological Applications 31(6), €02383. do0i:10.1002/eap.2383

Trouvé R, Jiang R, Baker PJ, Kasel S, Nitschke CR (2024) Identifying Old-
Growth Forests in Complex Landscapes: a new LiDAR-based estimation
framework and conservation implications. Remote Sensing 16(1), 147.
doi:10.3390/rs16010147

Trugman AT, Detto M, Bartlett MK, Medvigy D, Anderegg WRL, Schwalm
C, Schaffer B, Pacala SW (2018) Tree carbon allocation explains forest
drought-kill and recovery patterns. Ecology Letters 21, 1552-1560.
doi:10.1111/ele.13136

Turner PAM, Balmer J, Kirkpatrick JB (2009) Stand-replacing wildfires?:
the incidence of multi-cohort and single-cohort Eucalyptus regnans
and E. obliqua forests in southern Tasmania. Forest Ecology and
Management 258(4), 366-375. doi:10.1016/j.foreco.2009.04.021

Van Pelt R (2001) ‘Forest giants of the Pacific Coast.” (Global Forest
Society and University of Washington Press: Seattle, WA, USA)

Wardlaw TJ (2022) Eucalyptus obliqua tall forest in cool, temperate
Tasmania becomes a carbon source during a protracted warm spell
in November 2017. Scientific Reports 12, 2661. doi:10.1038/s41598-
022-06674-x

Waters DA, Burrows GE, Harper JDI (2010) Eucalyptus regnans (Myrtaceae):
a fire-sensitive eucalypt with a resprouter epicormic structure. American
Journal of Botany 97 (4), 545-556. doi:10.3732/ajb.0900158

Whitely S (2018) Giant Tree Policy. Sustainable Timber Tasmania, Hobart,
Tas, Australia. Available at https://sttwebdata.blob.core.windows.net/stt-
prod/assets/Giant_Tree_Policy_June_2018_28aaf0048d.pdf [Verified 8
September 2023]

Williams JL, Lindenmayer DB, Mifsud BM (2023) The largest trees in
Australia. Austral Ecology 48(4), 653—-671. doi:10.1111/aec.13292

Wondermondo (undated) Sir Vim — (White Knight) the tallest Manna
gum. Available at https://www.wondermondo.com/white-knight-the-
tallest-manna-gum/#google_vignette [Verified 8 September 2023]

Wood SW, Hua Q, Allen KJ, Bowman DMJS (2010) Age and growth of a
fire prone Tasmanian temperate old-growth forest stand dominated
by Eucalyptus regnans, the world’s tallest angiosperm. Forest Ecology
and Management 260(4), 438-447. doi:10.1016/j.foreco.2010.
04.037

Data availability.

Conflicts of interest.
review process. There are no other conflicts of interest.

Declaration of funding.

The data that support this study will be shared upon reasonable request to the corresponding author.

Lynda Prior is an Associate Editor of Australian Journal of Botany. To mitigate this potential conflict of interest they were blinded from the

This paper benefited from the following grants: (I) Australian Research Council grant DP200102395; (Il) Australian Research Council grant

FL220100099; (I11) Dahl Fellowship — Eucalypt Australia 2023. The Australian Research Council grants allowed the contributions of Lynda Prior, Grant Williamson and
David Bowman, whereas the Dahl fellowship supported the contributions of Brett Mifsud. The above sponsors had no role in the preparation of data, the paper, or
had any influence over the decision to submit this work for publication.

Acknowledgements. This paper was supported by Eucalypt Australia, through the Dahl Fellowship program. Thanks to Shaun Green, Jack O’Hare and Alice
Hardinge for help in tape wrapping many of the largest trees, without which we would not have been able to collect the huge amount of data required for
this project. Thanks go to Russell Du Guesclin, Grant Harris, Paul Roberts and Yoav Barness for assistance in searching for tall and giant trees over many years.
Thanks go to Steve Sillett (Department of Forestry and Wildland Resources, Humboldt State University, California) for his encouragement, ongoing advice and
technical assistance to this project. Thanks go to Jayne Balmer, (NRE Tasmania), and Stuart Primrose (Parks Tasmania) for their ongoing advice and support in
developing bushfire protection plans for giant trees in Tasmania. Thanks go to John Hickey, Tim Osborne, David Mannes and Veronica Tyquin (all ex-Forestry
Tasmania) for both encouragement in the project and with assistance in locating, LIDAR, mapping and site access. Thanks go to Mike Ryan for many years of
encouragement and help with regards to Victorian giant and tall trees. Thanks go to Cath Biondi and Chris Bond (Sustainable Timber Tasmania) for assistance
with site access.

Author affiliations
AFire Centre, School of Natural Sciences, Private Bag 55, University of Tasmania, Hobart, Tas 7001, Australia.

BSchool of Environmental and Forest Sciences, College of the Environment, University of Washington, Box 352100, Seattle, WA 98195, USA.

26


https://www.stategrowth.tas.gov.au/__data/assets/pdf_file/0004/88060/Sustainability_Indicators.pdf
https://www.stategrowth.tas.gov.au/__data/assets/pdf_file/0004/88060/Sustainability_Indicators.pdf
https://www.stategrowth.tas.gov.au/__data/assets/pdf_file/0004/88060/Sustainability_Indicators.pdf
https://fpa.tas.gov.au/Documents/Tas%20SOF%20data%20report%202022%20final%2028%20March%202023.pdf
https://fpa.tas.gov.au/Documents/Tas%20SOF%20data%20report%202022%20final%2028%20March%202023.pdf
https://maps.thelist.tas.gov.au/listmap/app/list/map
https://maps.thelist.tas.gov.au/listmap/app/list/map
https://nre.tas.gov.au/conservation/development-planning-conservation-assessment/planning-tools/tasmanian-reserve-estate-spatial-layer
https://nre.tas.gov.au/conservation/development-planning-conservation-assessment/planning-tools/tasmanian-reserve-estate-spatial-layer
https://nre.tas.gov.au/conservation/development-planning-conservation-assessment/planning-tools/tasmanian-reserve-estate-spatial-layer
https://nre.tas.gov.au/conservation/tasmanian-wilderness-world-heritage-area-(twwha)/twwha-management-plan
https://nre.tas.gov.au/conservation/tasmanian-wilderness-world-heritage-area-(twwha)/twwha-management-plan
https://www.theage.com.au/national/biggest-tree-killed-20031211-gdwwxm.html
https://www.theage.com.au/national/biggest-tree-killed-20031211-gdwwxm.html
https://www.wilderness.org.au/images/resources/StyxValleyGuide.pdf
https://www.wilderness.org.au/images/resources/StyxValleyGuide.pdf
https://doi.org/10.1111/j.1469-8137.2012.04359.x
https://doi.org/10.1002/eap.2383
https://doi.org/10.3390/rs16010147
https://doi.org/10.1111/ele.13136
https://doi.org/10.1016/j.foreco.2009.04.021
https://doi.org/10.1038/s41598-022-06674-x
https://doi.org/10.1038/s41598-022-06674-x
https://doi.org/10.3732/ajb.0900158
https://sttwebdata.blob.core.windows.net/stt-prod/assets/Giant_Tree_Policy_June_2018_28aaf0048d.pdf
https://sttwebdata.blob.core.windows.net/stt-prod/assets/Giant_Tree_Policy_June_2018_28aaf0048d.pdf
https://doi.org/10.1111/aec.13292
https://www.wondermondo.com/white-knight-the-tallest-manna-gum/#google_vignette
https://www.wondermondo.com/white-knight-the-tallest-manna-gum/#google_vignette
https://doi.org/10.1016/j.foreco.2010.04.037
https://doi.org/10.1016/j.foreco.2010.04.037

	BT23088_CO.pdf
	Corrigendum to: Tasmania's giant eucalypts: discovery, documentation, macroecology and conservation status of the world's largest angiosperms

	Tasmania's giant eucalypts: discovery, documentation, macroecology and conservation status of the world's largest angiosperms
	Introduction
	Aims and objectives

	Methods
	Historical review
	Ecological survey
	Tree height
	Trunk volume
	Fire-killed trees
	Data analyses
	Climate analyses

	Results
	History of giant-tree measurement in Tasmania and Victoria
	Tallest trees
	Massive trees
	Allometry of giant trees
	Landscape and vegetation correlates of tall and massive trees
	Climate envelope for giant trees in Tasmania and Victoria
	Fire-killed trees

	Discussion
	Tallest Australian trees
	Massive Australian trees
	Global comparisons
	Ecological correlates of Tasmanian giant-tree height, volume, and age
	Wildfire mortality
	Climate change and fire
	Historic loss of giant trees: the case of E. regnans
	Conservation of Tasmanian giant trees
	Indigenous management
	Logging and clearing
	Giant-tree conservation estate
	Recognition of giant trees for conservation
	Cultural heritage values of giant trees


	Conclusions
	Supplementary material
	References




