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Prior to quantifying the biomechanical discovery pertaining to Eucalypts — named snub

rolled ribbing which is perceived to mechanically act as a turnbuckle, | first make

reference to the mechanics (and self optimisation) of V forks in broad leaf trees as
Heavily elongated leader

explained by Mattheck.
Significant reaction with a bifurcated fork (V

wood development / fork) "attaching' the
’ leader tothetrunk.

pointy nosed rib

Fig 1.
Unstable

The red arrow (left) indicates major growth of reaction wood by a forest red gum as a
means to reduce loading (leader heavily elongated) on aV fork, thisfork isin the process
of self optimisation and based on the records of Prof Claus Mattheck at the time the
photo was taken can be regarded as unstable. Note - pointed periphery to the rib
(Mattheck refersto this as “pointy nosed’).

- Snub nosed rib

Stable Fig 2.

Growth of reaction wood on a Poinciana, this tree has optimised wood tissues surrounding
aV fork (therefore ‘re'- creating a U fork). Note — rounded or snub peripheries of therib -
blue arrow (Mattheck refersto this as snub nosed).

Bare in mind at an earlier stage in this trees history the reaction wood development
surrounding the peripheries of the inclusion would have been regarded as unstable (pointy
nosed).
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Fig 3. Fig 4.

Fig 3 - Poinciana left with aone-sided V fork, see red arrow indicating the early
formation of a spindle of reaction wood. Fig 4 - Poinciana (right with the optimized U
fork (sametreeasin Fig 2).

Mattheck’ s diagram below on reaction wood devel opment about cracks in stems (Fig 5)
supports the photographic records above.

Page 35 "Stupsi
Explainsthetree Prof
/ Claus M attheck

A tree with a structural crack will assuming it has sufficient energy generate new
increments of sapwood about the periphery of the crack.

So creating a rib (red arrow), once the tree has made sufficient incremental growth the
crack is halted and stabilised (blue arrow).

This is the same with branch inclusions (below) which act as ingrown cracks (with

ingrown bark) formed as a result of incremental growth between two stems or a stem and
abranch.

Unstable Stable

Pages 21 & 22 Stupsi
Explainsthetree’ Prof
Claus Mattheck
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Fig 7. Wood Ribs

Fig 8.

The wood samples above are of a freshly felled seven/eight year old leopardwood tree —
Ceasalpinia ferrea, this tree had two co dominant stems and a major inclusion of in-
grown bark. The samples where cut at ground level (Fig 8) and 120 cm up the stem (Fig
7), sapwood is growing about the inclusion at ground level, but is only just starting to be
developed as arib about the margins of the inclusion — blue arrow (Fig 7). The treeisin
the process of self optimising the V fork and will continue to do so if it maintains the
vitality (viaenergy production and sufficient nutrition).
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The following photographs and information is an overview on the first of four case
studies, on the phenomenon of self optimisation that | have named snub rolled ribbing
(in honour of Claus Mattheck and the lore on trees he has already established).

Fig9.

V fork - inspection
2003

Forest red gum — Eucalyptustereticornis Fig 10.

The forest red gum above is a tree | have been monitoring since 2003; the co dominant
stem (red arrow) abuts into the tree viaamagjor V fork.

This tree was the first out of 3 different species of Eucalypt (4 different trees) with V
forks where | have observed the symptom | have called snub rolled ribbing.

The detail involved with the generation of snub rolled ribs, involves the same process of
incremental growth of wood tissue about a crack or bark inclusion as recorded by
Mattheck.

With trees stabilising cracks/inclusions by binding stems/stems & branches together (with
incremental growth of wood tissue) and halting crack propagation via snub nosed’
reaction wood devel opment.

The difference with the case studies | have witnessed is that prior to the development of a
snub nosed periphery the Eucalypts in question curl or roll the wood tissues inward
whilst the periphery of reaction wood is at the pointy nosed stage.

In doing so the Eucaypt achieves snub nosed development, with the rolled tissues
abutted to the stem in a tight seam — somewhat like a ‘weld’, the remarkable thing is that
at the margins of the V forks studied the curled wood tissues have turned in opposite
ways, so insuring a state of uniform stress and optimal displacement of force via circular
motion.
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Fig 11. Fig 12.

In the photograph - Fig 11 (2003) | recorded the pointy nosed rib (blue arrow) on the left
side of the branch fork. In the photograph - Fig 12 | recorded the same side of the branch
fork 3 years later, since 2003 the reaction wood about the stem has curled left
significantly, and has thickened. There is till evidence of the inclusion - red arrow
(which isitself turning right under the pressure of the rotating wood fibers) which is now
only notable on the top side of therib.

The inclusion is lost to reaction wood development and is becoming ingrown with the
curling rib (lower portion of rib) highlighted by the yellow arrow. The green arrow
indicates the direction the rib is rolling. This side of the included fork isin the process of
stabilisation.

Fig 13.

Fig 14.

The opposite side of the inclusion (blue arrow — Fig 13) is stabilised via the pronounced
growth of reaction wood and the curled tissues witch have occluded and mechanically
"held’ the included crack in check, evidence of a snub rolled rib. Fig 14 is a distance
shot of the snub rolled rib.
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The pronounced reaction wood development at the

margins of the V fork have turned in opposite ways.

So insuring a state of uniform stress and optimal

displacement of force viacircular motion.

Snub Rolled Ribs present on opposing sides of a V

fork mechanically act as a Turn Buckle — Figs 15/16, @ ?
which generates a high level of pressure against

stresses generated on the V fork via the lever arm of
the stem.

Fig 15.

Fig 16.

Fig 17.

The diagrammatic representation of a stem cross section with snub rolled ribs Fig 17
indicates the proposed incremental formation of wood and the mechanics of the
turnbuckle with forces (red arrows) generated on the crack so reducing stress on the
inclusion. To quantify incremental formation of wood will involve felling a tree with a
snub rolled ribs and cutting a cross section through the V fork. Based on study of
Mattheck | believe that the surface stresses generated by the “turnbuckle significantly
reduce stresses imposed on the V fork viathe limbs lever arm.
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The photographs below taken 30/7/07 show (Fig 18) the snub rolled rib and (Fig 19) an
aerial shot looking down onto the V Fork. The arrows indicate the direction of the

rolled/rolling ribs, the left rib (blue arrow) has rolled, with the right rib (red arrow) still in
the process of rolling (turning).

Fig 18. Fig 19.

| am continuously monitoring this tree and will digitally capture the trees progress.
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Fig 20. Fg2l.

This tree (Figs — 20/21) a Narrow leaved Iron bark — Eucalyptus crebra located in a
paddock beside the Dorrigo Highway is atree which fails VTA (Visual Tree Assessment)
due to signs of a subsiding V fork (Fig 20). With the fork having splayed by
approximately 80cm since it first commenced subsiding, the yellow arrow indicates
where the top of the fork was originally positioned.

Reaction wood development in the form of snub rolled ribs (Fig 21) on both sides of the
fork have arrested the subsiding fork, and is a testament to the holding power of the
turnbuckle, based on VTA this tree has stood in this condition for many years.

This is the tree | propose felling (pending approval from the owner and support for the
project via funding) and cross cutting as a means to observe and photographically record
the wood properties surrounding the inclusion (I expect to see symptoms akin to the
diagrammatic representation — Fig 17).
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This species of Iron bark (unidentified) Fig 22 - | photographed 14/12/06 (whilst on
holiday at Numinbah QId) likewise exhibits aV fork (yellow arrow) and rolling ribs with
wood tissues turning in opposing ways. The white arrow and increment strip (periphery
of the rib) indicated by the blue arrow demonstrates wood tissue turning to the right. The
red arrow indicates the direction of the rolling rib (turning to the left) on the opposite side
of the tree.

< 2
\

Fig 22.
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The next study is on a forest red gum the following photographs forwarded to me by a
colleague.

This tree likewise has a major V fork (green arrow) with signs of a "turn buckle’ (rolling
ribs) forming. Again the ribs are rolling in opposite ways, though this tree has the added
issue of a cavity in the fork (blue arrow Fig 23) the tree is taking action with the
development of reaction/wound wood about the cavity. It must be noted that this tree
(located on the Brisbane river) with faults has stood up to climate with evidence of
optimisation. The relevant reason as to why indicates the holding power of the rolling
ribs (reaction wood growth) and the trees good vitality.

2

Fig 22.
Fig 21.

The photograph Figs — 21-24 from Arborist Dave Gallichan 1/12/06, with Fig 22
depicting both sides of the V fork, the green arrow Fig 21 indicates the V fork in
guestion.
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Fig 23. Fig 24.

The negative symptoms concerning this trees structural integrity are | believe balanced
by the positives. The issue (as with all mechanical concerns in trees) is quantifying the
information presented by the trees body language. The faults present are an inclusion
running between the co-dominant stems and a cavity located in the fork (blue arrow).
The question supporting this evidence is how much wall thickness of surrounding wood
tissues (t/R) is there in relation to the cavity and how deep does the inclusion run
(information discernable with further investigation).

The positives are that the tree is growing reaction wood where it needs too to help
counter surface stresses, which is an indicator of sufficient health/stored energy. Also
good health is an indicator of optimal growth stresses which likewise help bind wood
tissues and prevent failure. Both sides of the fork indicate “turnbuckle’ or rolling ribs
formation, the white arrow indicates wood tissues' rolling right, the red arrow (opposite
side of tree) indicates wood tissues rolling left. As long as the tree has the resources to
maintain growth (and growth stresses) then stress on the fork is lessened.

Conclusion - | maintain that the four trees cited in this case study demonstrates aform of
self optimisation which is | believe specialised to Eucalypts. This observation needs to be
further quantified by future studies. This document forms the foundation as part of my
guest to obtain funding for a research project into this phenomenon.

Note — The phenomenon of rolling ribs mechanically acting as a turnbuckle appears to be
random, as in my experience of all species cited the conventional growth of reaction
wood producing pointy nosed and snub nosed ribs (as recorded by Mattheck) is the norm.
Based on study of trees as evolving systems | believe that Eucalypts are in the process of
evolving the “turnbuckle’ as part of their success story, quantifying that is impossible at
this time without the ability to study Eucalypts of the future, but will make an interesting
study for future arborists. | ardently believe the evidence covered in these case studiesis
more than significant enough to obtain funding for aresearch project.
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