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Counting Cavities, Not Just Canopies:
TreMs for Scotland’'s Ancient Trees



Tree ecology in practice: Managing populations
of open grown trees




Tree Cover Outside Woodland - Key Facts

(Britain)

Total Non-Woodland Tree Cover est. 742
thousand hectares across Britain .y 1

« 565k hain England

« 84k ha in Scotland -4 __ ' %
« 93k hain Wales i

o - ’
Open grown (lone) trees: (Rt
97 thousand hectares of canopy from !
lone trees B st s e ;

Small woods, groups & lone trees

- England 78k ha — @@ - 2

» Scotland 9k ha 2 S o S

B " ' < : o :,i
« Wales 10k ha oy y |
Note: NFI woodland occupies just over 3 million hectares , & " e

. .
Or 13.4 % Of Brltaln S Iand area. https://cdn.forestresearch.gov.uk/2022/02/fr tree cover outside woodland in gb statistical report 2017.pdt




hat makes an open grown tree different
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Life history pathway

“The life cycle of a tree is
conventionally considered to be
a linear progression from seed Contributions to arboriculture
to senescence — paSSing from European practitioners
through developmental stages,
from the juvenile, through the
mature stage, culminating in
death.

However, a linear view does not
fully account for the subtleties

Trees — a Lifespan Approach

Dirk Dujesiefken, Neville Fay

Of th e C OmpleX an d dynamiC Jan-Willem de Groot, Nigel de Berker
na ture O f age ing in tre eS. ” Editors: Kamil Witkos-Gnach, Piotr Tyszko-Chmielowiec

The ageing process: a morpho-physiological
model of the life stages of a tree - Neville Fay, Nigel de Berker
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Towards the TreM concept

From an
unstructured
towards a structured
approach for
inventory
standardisation

De Groot et al. 2016

Epiphytic and

epixylic struc-

Excrescences

Fruiting bodies of
saproxylic fungi and
slime moulds

Fig. 1. A habitat tree bearing tree-related microhabitats essential
to specialised species for shelter, breeding spots, hibernating or
feeding, or even for their entire life cycle.



2018: publication of the TreM typology => common
vocabulary and definitions

= Rt Costenes bats svailadle 8 S oo eliret
HEp

A2V . . .

P "!""ﬁ Ecological Indicators

Journal Romepage waw olieyiar (o locats ad

ll‘rcc related microhahitnlslin temperate and Mediterranean European
forests: A hierarchical typology for inventory standardization
Laurent Larmicu®

% . Yoan Paillet™’, Susanne Winter™™', Rita Bitler”, Daniel Kraus',

ipiphytlc Frank Krumm*, Thibault Lachat™", Alexa K. Michel’, Baptiste Regnery™, Kris Vandekerkhove
Tl R

and epixylic =¥

structures ‘ ‘

Larrieu et al. 2018

» Definition for each TreM

Fruiting bodies of

e — » Hierarchical structure:
saproxylic fungi and “ : ' { ‘ :

slime moulds

7 forms

ﬂin 17 groups (2018: 15)

52 types (2018: 47
A «habitat tree» is a living or dead U T T ypes ( )
standing tree that bears at least one

» Size thresholds
TreM. Butler et al. 2013, 2020



TreMs: definition

* distinct, well delineated structures

* borne by standing living or dead trees

« essential substrates or life-sites for species % M

* encompassing decaying wood (=saproxylic TreM) or not (=epixylic TreM)




All parts of a tree can bear TreMs

Crown

Trunk

Base

-

ar

STRUCTURESX
epiphytes [ nests
micrasoils -

(@)CROWN

- DEADWOOD
i *. & dead top / broken primary
(1)CAVITIES _ : | Brmary
& concavities § =i
insect galleries 2 _
r ) . "~ (5)OUTGROWTHS
ki'j ACTIVE EXSLIDAES burls f cankers / witch brooms/

sap or resin
epicarmic shoots

(6)FUNG| S :

& myxomycetes

{3) EXPOSED WOOD

& TREE INJURIES

heartwood and/for sa pwood exposed
from breakage / fire / crack / missing or
peeled off bark



Examples of TreMs







\ Crown deadwood



Twig tangles
(Witches broom)

« Burrs and cankers ———»




Perennial fungal
fruiting bodies

!

Ephemeral fungal

fruiting bodie
Fruiting bodies of ruiting boaies

saproxylic fungi
and slime moulds
Slime moulds

il



Epiphytic and parasitic
crypto- and phanerogams

Epiphytic and
epixylic
structures

Alluvial deposits




Exudates




Y Teustror Cultural history shapes ecology
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Trees as living archives




Y Teustror Biodiversity at multiple scales
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Why open-grown trees are biodiversity

hotspots?

Dragram to show the features characteristic of a veteran tree.

\\‘rULu WATER POOLS J »J

3,7}"'{1
: . zw

o)
MEY
o HOLES FORWILDLIFY

DEAD WOOD IN CANOPY
SAP RUN aCatll ) = 4 ““"-' 2

LOOSE RARK

FFIPHYTIC PLANTS i
b’ 1)
7 A
\'\‘

DEAD WOOD ON GROUND

\f etz

(2
4 ol

*|local environment
sstochastic event

(unpredictable

TreMs depend on tree features...

Tree

*species
*age/diameter
*management

(®) Trem

*Genesis
*Dynamics and life-span
*Associated communities

... and the health and life-span of habitat-tree sometimes depend on the TreMs it



Vo TRustror Dynamic tree ecology
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TreMs take part in a complex functional habitat network

&

5%
*o‘e complementataon STRESSED Drought
complementatlo'ﬁ_" <
™ ’
H. g -
, ———— I crack Construcion injury

Msupplementatnon Msupplementatlon Gradke changes A

complementatl

Examples of complementation/supplementation resources for woodpeckers ( ), bats (
saproxylic beetles )

Larrieu 2014



Traditional management as ecology




¥ Ecological rating of TreMs and habitat trees

Two approaches to assighing a score to a habitat tree

Which species benefit How does my
from my tree? management affect the

overall hosting potential
of my tree/stand?

“ o ~

« Taxon-based » « Management-based »
approach VS. approach

Biodiversity Score Management Score
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Adapting methods for open-grown
trees

The evolving stage of the TreM impacts on the
associated communities

Bark loss Evolving cavities with mould (Rot-holes)
A
\

551{ ss 2 ss 3 ! /

Meq_ap_cnme: lugens

* C—— e - - ———— >
Hypulus auercinus
; <€ >
Ischnodes sanguinicollis

=

Limoniscus violaceus

A
A 4

Some rot-hole-dwelling beetles

Gouix 2011; Larrieu 2014



Management priorities




Management priorities




|~ Retention first
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Planned recruitment




Low intensity interventions




Medium-intensity stewardship




High-intensity stewardship?

Some TreM-dwelling taxa have a very low dispersal
capacity

Saproxylic beetles

"w

ve

Wide range of dispersal capacity
m hm km

Living in fungi P Brocia

beetles

Pyrophilous 2] e
Buprestids L . . . e x
< [ @ 100 150 Q 2%

Dependence on the spatial continuity of living environment Distance to "93'95)‘ occupied tree
(m
Limoniscus violaceus

Living in rot-holes

Probability of finding the species

v

- Metapopulation dynamics (extinction/recolonisation)

Larrieu et Bouget 2017; Gouix 2011; Ranius & Hedin 2001



Learning from, not repeating the past
mistakes!




W Teustror Monitoring: building an evidence base
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At the stand scale, increasing TreM density always impacts
biodiversity positively

Saproxylic beetles

Oak Beech Beech Pine Fir-spruce
EA A
] -
L] a
2 -
Rot-holes Y @
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© > q > |« > 4 > © >
TreM density TreM density TreM density TreM density TreM density
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TreM density TreM density TreM density
lowland lowland mountain lowland mountain

(Bouget et al. 2014)



Metrics that matter

Only the largest trees bear all TreM types
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(Larrieu et al. EJFR 2014)



W Trustror Temporal monitoring
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The TreM concept: an assemblage of ephemeral

resources patches that are functionally linked to other
surrounding key resources

(3
)
@
&4‘
@ A
Aquatic habitats
Flower-rich N
open areas Q_
Habitat-tree
Non-TreM bearing trees % |
_. Habitat-tree
Habitat-tree

Rocky habitats I ‘

Deadwood items

Larrieu 2014



External drivers




W Trustror Adaptive management
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Some TreM-dwelling taxa have a very low dispersal Tree species differ in TreM dynamics

capacity
Broadleaves >> conifers

Saproxylic beetles % TreM-bearing trees

European beech iy
2025 [ % Y
30-45 [ 40 % Broadleaves
50-65 [ 60 % * Earlier in growth
055 [ 0, * Grester sbundance

"W

ve

Wide range of dispersal capacity

ve
i

Living in rot-holes Living in fungi

vae

Ambrosia

Probability of finding the species

beetles T 290

Pyrophilous : ﬁ

Buprestids 3 [ \ o 20-25 . 5% Silver fir
< : — — - S i e S 30-45 [ o%
Dependence on the spatial continuity of living environment istance to nearest occupled tree

(m) s0-65 [ 20 %
Limoniscus violaceus
7085 I 20 %

200 |, 1o+

- Metapopulation dynamics (extinction/recolonisation)

Larrieu et al, 2012
Larrieu et Bouget 2017; Gouix 2011; Ranius & Hedin 2001



Research priorities

Some TreM types appear to be more

prevalent in specific tree genera

Bryophytes Trunk rot-holes
Acer
Cedrus ® absence Cedrus

Fagus Fagus

Pinus W presence Pinus

Platanus Platanus

PFopulus Populus
Quercus

Tanus

Thuja

n =635 urban trees (12 native and 19 alien tree genera)

Dead branches

Acer
Aesculus
Betula
Cedrus
Fagus
Platanus
Populus
Quercus
Taxus
Thuja

Tifia

Bitler et al., unpubl. data

Pruning cuts

new TreM type?

Epicormic shoots

associated
species?

associated
species?

LBy

Trunk base = contact with soil



Y Telerror The arboriculturist as steward
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Some practical issues related to the conservation of TreMs play a wide range of pivotal biological roles
TreM-dwelling species

»Shelter only A
»Temperature/humidity regulation mm) Resting site
»Hibernation

* Need for a "flow" of habitat-trees to maintain the
“stability” of the TreM resource

Gradient of species dependence
on TreMs

* Need for a TreM density that matches the life traits of > Nutrition/hydration mm) Fesding site Hibd
the associated species

»Several functions mm) Breeding site 207'

* Probable effect of the spatial distribution of habitat- S ATl furictions == Full life cycle )

trees on the dynamics of associated communities



Eg; Take-home messages

v" TreMs = key ressources for thousands of species

v' TreMs are ephemeral resource patches
=> need of constant renewal of habitat trees (temporal
continuity)

v TreMs are discrete resources = location should take into
account the dispersal capacity of associated taxa

v TreM concept is useful for management of trees in forests,
urban parks, open landscapes, etc.

v' Use size thresholds for TreM inventories => standardization
=> shared database

v" Training is necessary => use our tools

v Raising awareness among tree managers
by disseminating the TreM concept
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Thank you for listening -
Kevin Frediani FArborA
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