~Of Bugs and Branches~
-Feature article submission for Australian GeographicText and Photographs by Yoav Daniel Bar-Ness
Forget humans. The paragons of Australia’s plant and animal biomass and
biodiversity are the countless insects, and the legendary Eucalyptus trees. Life on the
continent utterly depends on these two organisms, yet we have only just begun to
grasp their significance.
In 2002, I began research in the treetops of the massive Eucalyptus forests of
southern Tasmania. Over the course of the next three years, my field crew and I
explored this intriguing and inconvenient habitat that swayed so delicately above our
heads. Beyond simply visiting this environment, we wanted to produce knowledge
that could help shed light on the best way to manage old-growth trees.
While we were certainly not the first people to climb into Tasmania’s
Eucalyptus trees, we were the first to set traps in the canopy of these forests, the first
to compare the canopy biodiversity and crown structure between different-aged
Eucalyptus, and the first to explore the relationships between tree branch structure and
arthropod life. While at the University of Tasmania School of Geography and
Environmental Studies, I was fortunate to gain the support of several dozen
volunteers, the Australian Geographic Society, Forestry Tasmania, and Vertical
Climbing Equipment (Perth). With their help, the reality of the project was more vivid
and amazing than all of the imaginings that led up to it.
You may be aware of the lively, and occasionally emotional, debate over the
forest industry in Tasmania. More specifically, the practice of harvesting old-growth
trees has been questioned. This backdrop of controversy brought a sense of
motivation and relevance to our work that was truly unexpected at the outset. It was
essential that the adventure aspect of climbing these trees be backed up by solid data
to aid in biodiversity conservation.
We compared two age classes of Eucalyptus obliqua: “young” trees that
sprouted after a bushfire 100 years ago, and “old” trees from a fire 300-450 years ago.
We asked two questions: First, are there any differences in insect biodiversity in these
treetops? Second, how is the branching structure different?
The Tasmanian forest landscape is composed of trees of different ages and
types. Eucalyptus grows after a disturbance- naturally caused by fire, artificially
caused by humans. As time progresses without another disturbance, a temperate
rainforest, botanically evolved from the forests of the ancient supercontinent of
Gondwana, grows beneath the taller Eucalyptus. Clearfelling creates a disturbance
that generally eliminates the rainforest and older Eucalyptus, and replaces them with
sapling Eucalyptus trees. Alternative harvest techniques do indeed mitigate this
impact, but changes caused by clearfelling can persist on the landscape for many
years.
A major challenge in forest ecology biggest challenges is to maintain a
diverse range of ages on the landscape. Like a human community, a region with only
old or only young trees is not necessarily more functional than one with trees of

several ages. Replacing old-growth trees is impossible inhuman time scales. We can
foster younger trees (from natural fire or from earlier harvest) and wait out a century
or two for them to reach their full growth. You and several generations of your
descendants will be gone before these trees can be replaced on a newly harvested site.
Preserving older trees is much more straightforward, with the notable complication
that the older Eucalyptus are often close to the end of their 500 year lifespan.
Studying the differences between young and old trees can aid in assessing the impact
of these changing forest demographics and can also suggest avenues for fostering oldgrowth characteristics in younger trees.
Our study took place near at the Warra Long Term Ecological Research and
Monitoring Site, near the popular Tahune Airwalk tourist canopy walkway. Warra is
managed by Forestry Tasmania, and a sizeable body of knowledge has been
accumulated about the workings and management of these forests. Within a short
distance of our study site was the boundary of the World Heritage Area. Also nearby
was a series of similar projects looking at the biodiversity associated with E. obliquafallen logs on the ground, recently felled stems, and canopy fogging. During the three
years we were working at Warra, the tensions over forest management was
emphasised by several forest activist blockades and actions.
E. obliqua, and the closely related E. regnans, are the largest and tallest
flowering plants in the world. Unlike the giant conifers of North America, old
Eucalyptus trees are riddled with fungal and insect infection. They are some of the
most rotten and structurally unsound trees in the world, and are notorious for dropping
massive branches without warning. Anyone who would trust their life, and the lives of
other people, to these branches must have a very clear sense of exactly what they are
doing.
~Bug Trapping~
One sunny summer morning, I found myself sitting down for a cup of tea. I
poured it very carefully...I was sitting on a branch 70 metres above the ground. Below
me was a forest view arrayed as if from a dream: dark green Nothofagus beech trees
huddling below, Dicksonia tree ferns splashing out in happy starbursts, Atherosperma
sassafras forming fragrant pyramids, the delicate white blossom cloud of Eucryphia
leatherwood, and the confident columns of the Eucalyptus trees soaring like islands in
the sky.
Minutes later, I was joined by Robert Junker, an entomologist from Lake
Constance, Germany. We were burdened down by our collection of bug traps, but the
ropes we were tied into offered us the freedom to move around between the branches.
Robert gulped down a cup of tea and we attacked the task before us. We were going
to set thirty traps throughout the tree, in hopes of catching some of the little creatures
that called this tree home. The traps were made of recycled materials: plastic drink
bottles cut to make collection funnels for crawling and flying animals, and the outer
shell of a CD case coated with glue for jumping and flying animals. Equally important
as the traps themselves was the equipment to mount them- nails and string. The task
was fraught with very subtle dangers. We were at our peak concentration not to drop
anything: paper labels, the nails, the string, or the trap itself. The hammers and pencils
were connected by lanyards, but dropping the wrong item would have meant a
frustrating descent to the ground replace it.

After setting the last of the traps, we grinned at the setting sun over Mt. Picton
across the Huon River, and abseiled down to the ground. Robert and I had worked
together for several months setting the lines to access the trees, a task that never went
as smoothly as we hoped. We had dealt with a preposterous number of little
frustrations and were delighted to finally get the traps into the trees and set.
Physical exhaustion was a welcome friend- but the mental vigilance required
to work on ropes all day was far more demanding. Robert, like all of the people who
joined me on this project, was out in the forest because his own motivation, but it was
sparked by my invitation and dependent on my ropes. The care given to everyone’s
safety was the most important aspect of the research project. Reaching the ground at
the end of the day was a pleasant relief; we could focus on more proximate tasks like
chopping vegetables and listening to the sounds of the night forest.
~Gravity~
Before we could even begin to enjoy any arboreal cups of tea, Robert and I
had struggled for several weeks to rig the sixteen study trees. Just the fact we could
visit those branches required more care, effort, and organisation than any other
endeavour I had ever attempted. We had launched, lost, and untangled several
kilometres worth of fishing line and cord to finally get a clean access line placed in
each tree. Besides the study trees, there were the other ten trees that we had rigged,
climbed, and reluctantly abandoned for safety or research concerns. Throughout the
project, the distances between the trees were traversed many times while we hauled
plastic barrels filled with ropes and other equipment. After having a few bits of
equipment gnawed through by some devil or possum, we acquired solid barrels that
mercifully allowed us to leave the ropes in safe storage overnight.
Ropes are wonderful things. Knots are like magic spells that can open new
realms, organise your possessions, protect your life, and secure your shoes. With the
right skills, you can go places that gravity has inconveniently made inaccessible.
These were the sorts of optimistic lessons that I tried to share with my field
technicians when I taught them the ropes. While hanging on the side of the quarry
wall in South Hobart, or from branches in the backyard, or sitting on the lawns at
Salamanca, I did my best to share this interest in knots and ropework with the field
techs, and to instil a deep sense of respect and fear for the treetop heights we would be
visiting. The first question was always, “Are you scared of heights?” Anyone who
answered in the negative was missing the point: Gravity can kill you...and will if
given it the chance. Trusting your life to branches requires absolute faith in your
equipment, training, and intuition. Working safely meant learning basic branch
biology, several critical knots, the basic physics behind our systems, correct use of the
metal equipment, the additional equipment required, and thinking carefully about
what we would do if things went wrong. Almost everyone’s first experience climbing
ropes was an awkward, blistering, and frustrating affair. But with practice, the effort
was overshadowed by the pleasure of leaving the ground.
Teaching these skills required a careful combination of sympathy and
dictatorship. I shared in their excitement, but had zero tolerance for slackness in the
safety procedures. At no point did I ever feel my project was worth risking another
person’s life, or that anyone’s personal pride was more important than my
commentary on their ropework.

This is, unfortunately, in contrast with the sentiment I observed running
through the forest activist community, who are on a mission that they claim justifies a
more tolerant approach. The forest activist community in Tasmania has produced an
array of remarkable arboreal actions, but sometimes safety practices are not
reassuring. Unprotected skulls, communal and borrowed equipment, and notoriously
rotten trees are a recipe for disaster. Here is a challenge for the all tree sitters in
Australia- always wear helmets, and insist on the practice! No other community of
rope users will take you seriously until every photograph shows heads covered, no
exceptions!
A dedication to safety can get you back to the ground safe and sound. During
the three years of this study, several branches broke, but nobody was ever hit. On two
occasions, while working in the trees, we could hear neighbouring trees finally reach
the end of their long centuries of verticality, and feel the ground shake through the
trunk of the tree we were in. The worst injury ever attained on the project was the
time a nicked finger with a knife while cutting cord, a safety record that is perhaps the
most vital outcome of our work.
~3-dimensional Arborography~
What is the most important thing you can bring back from a new place? A
map.
With that in mind, I tried to keep all the numbers straight in my head as I
shouted out the numbers to Melissa perched high above me. We had been at it for
several hours and the grid of numbers in her notebook had gotten more and more
intimidating. For every single branch coming off of the tree trunk, I would gather a
series of 3-dimensional measurements- height, slope, compass azimuth,
circumference, amount of foliage, portion living- and holler them up to her to record.
We measured a subset of the branches in greater detail, combining several sets of
measurements to form a more resolute mapping. This required juggling a few more
numbers, because we were measuring a branch coming off of a branch coming off of
a branch....
Melissa Whitman, an artist-slash-biologist from Seattle, USA, patiently wrote
them all down, and then just as patiently asked me to repeat whichever numbers had
not transmitted properly. As we spiralled downward through the tree, more and more
of the stringybark fluff collected in dusty flakes on us. Whenever we encountered a
structural feature we felt was worthy of note, we would try to record its location and
dimensions as best as possible on our survey frame. We were hard pressed to measure
and classify the amazing variety of structural quirks: huge burls, trunk fissures, dead
stubs, canopy soil collections, bird nests, snapped trunk shards, burnt branch stubs,
hanging bark flakes, and the very occasional shrub of a different species growing
from a branch. We soon learned that the more damage a tree had survived, and the
less healthy it was, the greater the number and variety of interesting features would be
encountered. Each tree had its own individual aspects. Tree #3 had a hollow trunk
with cracks offering windows inside, #10 had a burl the size of a car, #16 had a
snapped main stem, #2 was solid and stout, #9 had a preposterously long branch
approaching 20 metres, #12 had several branches hollowed out into canoe shapes by
rot.... each one showed us something new. Thanks to all!

As we reached the lower branches, the hours in the harness started to turn into
an impatient ache. The ground was so close below, maybe only thirty metres? When
the final measurements had been recorded, we gleefully stashed the survey gear,
sorted out our ropes and descenders, and zipped on down.
Back on the ground we wasted no time in checking over the numbers. Melissa
was a careful scribe, but inevitably mistakes were made. The sooner we looked, the
sooner we found them. In my mind’s eye, I could see the numbers forming lines,
cones, shapes, but it would be several weeks before the 3-d models would be ready.
~Little Animals~
We collected the traps in two furious days. Abby Barrows, an ecologist from
Maine USA, joined Melissa and me as we collected several hundred bottles and CD
cases at our roadside campsite. Floating in the bottles, and trapped on cases by the
sticky glue, were several thousand little beasties, sacrificed for science. Undoubtedly,
some of these animals were new species, never seen before. However, it was unlikely
that the necessary expertise to assign them new names existed, in Australia or
overseas.
Many zoologists had commented on how frightening it would be to work on
ropes high in the trees. By contrast, the Tasmanian bushwalkers would uniformly
comment on how terrifying it would be to study insects. Abby was the only brave
volunteer who helped me to sort bugs back at the University in Hobart. Armed with
microscopes and digital cameras, we would spend long hours in the lab staring out the
windows at the sunshine on Mt. Wellington, and then eventually motivate on actually
processing the traps.
Unfortunately, inevitable time constraints meant we could not sort every
single trap we had placed (i.e. reality ensued). As we sorted through the traps, each
new insect encountered was photographed and identified as best as possible.
Eventually, Abby and I became familiar with many of the more common animals and
the sorting went faster and faster. Pooling all study trees, we sorted 6,500 individual
animals into 312 species. Like many other canopy biodiversity studies throughout the
world, we were stunned to discover how many species were present in so few
individuals (6,500 insects is not really that many, compared to many other
biodiversity projects....). We actually had collected many more than 312 species.
Because we were not able to sort mites, spiders, ants, or very tiny animals, our
numbers were undoubtedly underestimates.
Later, I would bring our collection to Forestry Tasmania in Hobart to compare
them to the Tasmanian Forest Insect Collection compiled by Simon Grove and Dick
Bashford, and to the Forestry Cooperative Research Centre at UTAS, where Kate
Harrison, Marie Yee, and Anna Hopkins was looking at the bugs and fungi that lived
inside similar stringybark trees. Between our interlinked projects, we now have
collections from several different habitats in and on Eucalyptus obliqua. The overlap
in species composition we detect will shed light on the biodiversity of these forests,
and strengthens the results from all of our projects.
~Arborography~

Scientists in the evergreen forests of North America have developed survey
techniques to map the branch structure of redwoods and fir trees, and our surveys
were developed from that body of work. The mapping data generated a collection of
numerical measurements formed the framework for a virtual computer model
illustrating each individual tree, but equally importantly, that allowed statistical
comparison of the age classes.
With these tree maps, or “arborographs,” we can illustrate a specific tree with
its own distinct crown shape. Several arborographs can be lined up to quickly, and
visually, assess the differences between groups. Specific features and trap locations
can be pinpointed and future researchers can locate the same spot. The anatomically
correct arborographs can offer a way of illustrating growth dynamics at a branch
level. Most importantly, however...they look neat.
Back in Hobart, we used the same type of drafting software that architects use
to design skyscrapers. After a bit of trial and error, and a lot of peppermint tea, we
found the right way to feed it the numbers. Like magic on the screen, the lines and
cones and cylinders arranged themselves precisely in the little virtual world, and there
it was- an arborograph of a stringybark tree!
~Bug Knowledge~
So what did we discover about our spineless little friends in the forest heights?
It is important to first distinguish four often-confused measures of
biodiversity. Arthropod abundance is the number of individual animals collected.
Some types of animal were common, and some types were rare. Species richness is
the number of different species of animals detected. Diversity is a numerical index
combining richness and evenness of abundance (we used Simpson’s index). A
collection that has many species, which were all collected in similar abundances, is
considered more diverse than a collection in which a few of those species are much
more abundant than the others. Because no biodiversity survey can ever observe ALL
of the species out there, a higher diversity is sometimes interpreted as evidence of
higher actual species richness in that environment.
Finally, distinctness is how different the species composition is in comparison
to another community. For example, a collection of the three beetle species Lydia,
Lucie, and Laurel, is distinct from a collection of the three beetle species Jerry, Jack,
and Gene.
In our study comparing age classes, we captured a similar arthropod
abundance in each age class. Mites, stoneflies and flies were more abundant in the
younger trees. By contrast, in the old trees, spiders, roaches, beetles, ants, and wasps
were more abundant.
Comparing species richness, we captured a similar number of arthropod
species overall in the 100 year old trees and the old-growth trees. Looking at a finer
scale, we found more species of true bug (Hemiptera) in the younger trees, and
significantly more species of flies, beetles, and wasps in the old trees. However, the
majority of statistically significant differences pointed towards a richer community in
the old trees.
The starkest contrasts were found in our comparison of arthropod diversity.
For several combinations of trap design and arthropod group, all significant

differences indicated the old trees had a significantly more diverse community than
the younger.
For some combinations of traps and insects group, there were distinct, or
different, communities between the age classes. This was most strongly observed for
the beetles, wasps, and flies. However, this age-related difference in communities was
overshadowed by a strong geographical effect, in which trees only a few hundred
metres away from each other had different arthropod communities. .
When reading these results, it is important to remember that the results are
only as effective as the methods that generated them. The techniques we used were
chosen carefully, but our biggest hindrance was the magnitude of the question. There
are literally countless insects in the forest, and the several hundred traps we set
sampled only the smallest fraction of them. There are unknown and unimagined
animals out there that never showed up in our traps. We don’t know what we don’t
know.
~Branch Knowledge~
So I had this collection of colourful lines on the computer monitor, and I had
already dragged everyone in walking distance to come and see them. But the pretty
pictures were only the beginning, and now the task was to withdraw comprehension
from the data.
Just like humans, Eucalyptus obliqua comes in a wide variety of shapes and
sizes. As you age, you accumulate experiences that make you even more different
from other people your age. A group of infants has less variety in shape and
experience than a group of older people. Similarly, in our study, we found a much
more consistent structural map (numerically and visually) in the younger trees than in
the older trees. The old-growth trees had accumulated centuries worth of experiences,
such as competition with other plants, damage, infections, good seasons, bad seasons,
insect attack, and mechanical failure. This accumulation resulted in a greater
deviation from the basic growth form genetically programmed into each tree.
The 100 year old trees had a rounded crown of live healthy branches situated
above a set of dead branches lower on the trunk. Remember that trees are competing
with other trees, and also that branches are competing with other branches in the same
tree. As the tree grew upwards in competition with its sister trees, it abandoned, or
self-pruned, its lower branches. Some of these were still hanging on as dead stubs. In
the upper crown, several healthy branches were competing with each other. The ones
at the very top of the tree were the youngest of all, and in the strongest position. The
ones lower down were increasingly older. To stay competitive with the younger
branches, these older branches would grow longer and more horizontal, eventually
forming the rounded tree crown which you can see on the arborographs.
The old trees were in declining health. All of the old trees had a dead top, and
in some of them the trunk had snapped partway. Hollows of various shapes were far
more abundant. Most of the remaining large branches in these trees were completely
rotten out. In their crowns, dead branches were more evenly distributed, and several
young resprout branches had popped out at various places. The remaining original
branches were, by this point, much more massive than the young resprouts, but often
had broken partway. Some of the old trees had survived a fire, which killed off many
of their original branches but left the tree standing. We also encountered what Robert

termed “megabranches”, which had resprouted after a crown fire and found
themselves in the fortunate circumstances of having no competing branches. These
megabranches were often of ridiculous proportions, often of greater size than many of
the surrounding trees.
In many respects, our tree maps are simply a numeric representation of what
many people have instinctively observed about these trees, and have illustrated in line
drawings, mud maps, paintings, and photographs. Our contribution is to map these
things geometrically at the scale of a single tree. As our work progresses, we will be
exploring the relationships between the structure of these trees and the biodiversity
within them.
~Sharing the Adventure~
Perhaps the most wonderful part about studying Eucalyptus treetops was the
fact that most people were interested. Some people viewed the project as just an
adventure, some as a political tool, some as exciting science, some as boring science.
In Tasmania, forest management has taken a prominence in the public consciousness
like few other places in the world.
In a certain aspect, your interest at this very moment represents the
achievement of an equally important, less “scientific” goal: sharing the adventure and
the knowledge. I hope that these pictures, arborographs, and words will spark your
interest in the biodiversity associated with these impressive trees. I also hope that you
will explore the not-so-intimidating world of the scientific literature and assess these
results (and others) with a careful and critical eye. Few research projects are
conducted against such a tense and dynamic backdrop of public opinion. From my
perspective, it is apparent that forests are neither being as well managed as the
industry aspires, nor as unwisely as the activists decry. The true situation is, as
always, somewhere in the middle. Your continued interest in the subject will help
Tasmania find the best way to manage its forest.
I truly hope that the work we did at Warra has offered you a more vertical
perspective on these tiny Australian animals and these titanic trees. When next you
are standing beneath a gum tree thinking of all of the little animals that call it home,
just be careful- branches may fall at any time and without warning!
~Thanks!~
A grant from the Australian Geographic Society supported this research. Most
especially, gratitude must be given to all of the field technicians, especially Robert,
Abby, Melissa, and Matt Cracknell for their enthusiastic dedication to safety and
precision. Jamie Kirkpatrick and Peter McQuillan provided academic supervision, and
Simon Grove was liaison with Forestry Tasmania. Formal affiliations through the
UTAS School of Geography Environmental Sciences with Forestry Tasmania, and the
Cooperative Research Centre for Sustainable Production Forestry made this project
possible. Vertical Climbing Equipment, and Tim Sloan at Mountain Designs (Hobart)
provided essential equipment.
~On-line Resources~

Project image gallery and pilot study results:
www.geog.utas.edu.au/yoav

More acknowledgements:
http://www.geog.utas.edu.au/yoav/thesis/Masters_0_E_Acknowledgements%202.pdf

Please feel free to contact me at:
ydbarness@yahoo.com.au

~Sidebar~

Variable

100 y.o.

Old growth

Avg. height (metres)

44.5

60.8

Avg. diameter at chest height (m)

1.0

2.8

Avg. trunk wood volume (cubic m)

14.1

97.3

Avg. volume of live branches (cubic m)

1.3

9.2

Avg. volume of dead branches (cubic m)

0.14

0.55

Avg. airspace encompassed by crown (cubic m)

1946.9

4182.9

Avg. arthropod species richness

226

233

Avg. arthropod abundance

3485

3005

~Picture Captions~

The numbers here match up to the file name “AusGeo###.” I have marked my
favourites with an asterisk *. I would ask that, if you are able to publish this article,
that at least one photograph of each person mentioned in the text makes its way in
(Abby, Melissa, Matt, and Robert)
Fieldwork:

001: Phillip Grosse aims an arrow at old tree 16- he missed.

002: Robert Junker places sticky traps on a giant burl in old tree 16.

003: Jerry Romanski, an arborist from Hobart, advances a line to the next branch.

004: Steromella subcostata is a leaf beetle and a common forestry pest.

*005: Abby Barrows sorting bugs with the aid of a digital photo collection n at the U. of Tas.

006: Robert Junker at work in young tree 1.

007: Looking down at the preposterously slender 100 year old Eucalyptus and the bright Dicksonia tree
ferns. A sticky trap is visibled in the left lower corner.

008: Angus Munro at work measuring young tree 2.

*009: Brendan Kayes descends from old tree 3.

010: The author measures the compass azimuth on a gnarly branch in old tree 4. Photo by S. Baker.

*011: Damien Catchpole in old tree 4 next to a pair of original megabranches.

012: Sue Baker at work recording the structural measurements in old tree 4. Note that the sringybarks
are gummy in their upper crowns, perhaps evidence of hybridisation with E. regnans.

013: Gene Miller climbs into young tree 5 to set traps with Robert Junker. Note the healthy original
branches.

014: Robert Junker pauses in young tree 7 to clear some lost rigging arrows, hanging by their fishing
lines.

015: Abby Barrows hard at work recording structural measurements in old tree 8.

016: A treetop view across the Huon Valley towards Mt. Picton in the World Heritage Area. Old tree 8
is visible with the dead top just to the left of the summit, and the rounded crown of young tree 7 is
visible just to the right. Photo by M. Whitman.

*017: Melissa Whitman climbs into old tree 8, carrying the critically important tea-thermos!

018. The author tries to clear the rope from yet another tangle. Photo by M. Whitman.

019: Melissa Whitman photographs the lush epiphyte community found in a Acacia blackwood
growing beneath young tree 11.

*020: Abby Barrows measures the circumference of young tree 11 at 10 metres from the ground- not
an easy task!

021: Lucie Ekins-Whitten looks up at the branches we have yet to reach in young tree 11.

*022: Robert Junker hammers in the sticky traps in the upper crown of tree 12.

023: Robert Junker climbing past a megabranch in old tree 12.

*024: Matt Cracknell of the Southern Tasmanian Caverneers climbs into old tree 12 using caver-style
rope equipment. The blue cylinder on his hip is the rolled up data notebook.

025. Matt Cracknell descends past a low megabranch on old tree 12.

*026. Robert Junker high in the crown of old tree 12. This tree has retained many of its original
branches.

*027. Robert Junker is just visible hiding amongst the branches in old tree 14.

028: Elaine Vaile figures out the trick to climbing the rope at the base of old tree 16.

029: Abby Barrows perches high in old tree 16 and stay there a while as we record more and more
numbers. Photo by M. Whitman.

030: A Eucalyptus obliqua in its prime stands tall, just downhill of our study site. Directly behind it, a
harvested coupe is just barely visible.

031: Robert Junker returns to Earth after setting the lines in a Eucalyptus regnans.

032: Sue Baker makes her way up into old tree 4.

033: Robert Junker laughs as we deal with yet another tangle.

034: A massive Dicksonia tree fern dwarves Robert Junker. He is standing on a large fallen tree,
offering a wooden bridge above the shrubs.

035: Robert Junker takes aim with the crossbow. hoping to get the arrow over a solid branch with the
fishing line trailing neatly behind.

*036: Abby Barrows has a snack at the branch office.

Features Gallery:

101: A burnt out dead branch, collecting leaf litter (old tree 16)

102: A branch collar hollow, where the tree tried to grow around and heal a dead branch stub (old tree
16)

103: Bird's nest in the lower crown of old tree 8.

104: Healing wound high in old tree 4.

105: A branch collar hollow in old tree 4.

106: Old tree 3 was completely hollow inside! Fissures in the trunk allowed us to put the camera inside
and the flash revealed just how empty the interior was.

107: A burl in old tree 3.

A Selection of Animals:

*201: The collection from the upper trunk funnel trap in tree 2; a fifth of an evening's work.

202: Eurymelid true bug (Hemiptera)

203: Blattelid cockroach (Blattodea)

204: Termite (Isoptera)

205: Delena cancarides, huntsman spider (Araneae)

206: Apion tasmanicum, Curculionid weevil beetle (Coleoptera)

207: Thallis vinula, Erotylid beetle (Coleoptera)

208: Sciarid fly (Diptera)

209: Ichneumonid wasp (Hymenoptera)

210: Tortricid moth (Lepidoptera)

211: Pseudoscorpion arachnid(Pseudoscorpionida)

Arborography:

301: Lineup of arborographs, front view. Upper row is younger trees, lower row is older trees.

302: Lineup of arborographs, isometric view. Upper row is younger trees, lower row is older trees.

303: Young tree 5, isometric arborograph

304: Old tree 16, isometric arborograph

305: Detail of old tree 3 arborograph, with rendered bark surface.

*306: Rendered arborograph of old tree 4, with person for scale.

