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General principles for the consideration of species protection in the
course of tree maintenance antraff ic safety
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1. Introduction

With increasing age, trees are notyopbwerful and impressive, but credtabitats that are
colonised by a variety of animal specie#l/ithout gaps in and behindark, hollows and dead
wood many wildmammals, birds and insects wouldt present in our landscap®&ue to their
rarity and endangerment these species are protected under European law asGesthas
legislation. The amealsoapplesto trees which hdd breeding sites and resting place of legally
protected species.

Old treesmay be found in manyrban areas in parks, cemeteries, public squares or in alleys.
The owner of the surface on which an old tree stands,patehtially tree inspectors and
arboriss, have a dutyto public safety in order to prevent personal injury atamage to
property. From thee legal commitments both in respect of the to maintain safety and the
requiremenfor species protection, conflicts can arise that need to be resolved objectively and
consideringall the facts.

The purpose of this guide is poovide practiceorientedinformationto inform people who are
professionally(or in an amateur capacity) involved with surveying and defining solutions for
the resolution otonflict involving species protection arulblic safety. After a description of

the legal situationtechnical notes on the formation and structure of tree hollows and cavities
occupied bytreedwelling species are presentéd summary of the features that are used by
particular species is then provided in orderdse awareness tis habitat. Finally, possible
solutionsto frequently encountered probleme generally presented as well as case studies. In
the further references you will find a collection of materials on the sultfjéieid conservation

in old trees.

Overall, theguide is intended tadentify old trees as a habitat and promote careful handling.
The particular weighting of the statutory species protection is an impaegotrement;
however this should not be the sole motivation for careful tree care.
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2. Legal framework

Note: This section has been directly translated using Google Translate and
no further attempt has been made to anglicise the section text

The legal framework with the obligation of result as opposed to the protection of species not
directly from a law, but from the direct current case law. A current example is the judgment of
the Bundesgerichtshof (BGH) of 2 10 201¥I ZR 311/1. It states, inter alidNote, however,

that not every abstract risk can be addressed proactively. Argepeohibition, to not
endanger others, would be utopian.pfiblic backyp that excludes any damage, nah be
reached in practical life"

The judgment deals with the typical forest hazards and in termshdt safety, the degree of
preparedness by tHierest owner. Among other things, it says "that the forest owner basically
is not obliged to secure theublic on forest roads to forest typical hazards." The
Bundesgerichtshof takes the forest visitor himself in responsibility: "As the forest visigr use
the forest atheir own risk, any liability of the forest owneas excluded for typical forest
hazards.

The aforesaid judgment controls the future dealing withptligic safety not always, but at
least for forests already a major step forward in theti®n of the problem.

Species protection law requirements are executed in the Federal Nature Conservation Act
(Federal Nature Conservation Act). It is divided into "General provisions" (§ § 37 and 38), the
"General conservation" (especially § 39) aslwslthe "Special Protection of Species" of § §

44 and 45 With the "Special Protection of Species”, the legislature has international obligations
arising from the European Birds Directive 2009/147/EC, the F&loraHabitat (FFH)
Directive and the Enviranental Damage Directive 2004/35/EC, implemented.

Requirements of thégeneral species protection” are unique and usually easy to implement.
After that, it is prohibited wildlife willfully or without reasonable cause to begin to hurt, kill or
destroy theihabitats (8 39 paragraph 1, points 1 and 3). It is@isbibitedin accordance with

§ 39 para 5, No..2

"Trees that are outside the forest of short rotation plantations or horticulturally used base areas,
hedges, living fences, shrubs and other wooliyntp in the period from 01 March to 30
September or cut to sit on the floor; are allowed gentle form and nursing cuts to eliminate the
growth of the plants or for maintaining the health of trees. "

For more information on pruning, sdgtp://www.bfn.de/0320_gehoelzschnitt.html
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The statutory requirements of the "special species protection" are formulated in § 44 and 45
Federal Nature Conservation Act and much more relevant in the possible arenflwf
species protection arpliblic safety.Quote:(1) It is prohibited;

1. to catch them, injure or killvild animals of protected species or to take their development
forms from nature, to damage or destroy

2. significantly disturb wild animals of strictly protected species and of European bird species
during the breeding, rearingnoulting, hibernation and migration; significant disturbance is
when worsened by the failure of the conservation status of the local population of a species,

3. To remove breeding sites or resting places of wild animals of protected species from the
wild, damaging or destroying,

4. to remove wild plants of specially protected species or their developmental forms from
nature, damaging them or their sites or destroy (access restrictions).

(.)"

All bans for specially protected species also apply to thetlgtprotected species, as this is a
graded assignment (see below).

What types are special and strictly protected?

This is basically defined in more detail in § 7 Federal Nature Conservation Act. The Federal
Agency for Nature Conservation has published a documentation of the particularly and strictly
protected species on the Internet: www.wisia.de. A seleofi@pecesregularly tofrequently
occurring n treess shown in the following table:

Table 1: Selection of legally relevant tree holes inhabiting species. All "strictly protected
species" are also "special protection".

Specially p_rotected Especially and strictly protected species
species
Stag beetle Hermit beetle
Lucanus cervus Osmoderma eremita
Insects _Viole_t click-t_)eetle Great Capricorn beetle
Limoniscus violaceus Cerambyx cerdo
Flat bark beetle
Cucujus cinnaberinus
Grey-headed WoodpeckePicus canup
Green woodpeckePfcus viridig
Birds all Europgan bird Collared catchfly Ficedula albicollig
species Middle spotted woodpeckeDéndrocopus medilis
Greater spotted woodpeck&endrocopus martiys
Eurasian wryneckJinxtorquilla)
Bats all European bat species
Other Dormouse [fluscardinus avellanarigs
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Specially protected

species Especially and strictly protected species

mammals

The mportant difference of "special species protection” to the "general species protection” is
that the obligation relating to the special protection of species are independent of the
motivation the agent and thus engage "reasonable" even with a reascexéeptions referred

to in paragraphs 4 and 5 are given. (Kratsch, 2011).

Apart from the disturbance prohibition (§ 44 Section 1 No. 2 Federal Nature Conservation Act)
any prohibition offenses are individdaésed, ie the prohibitions apply to every anioralthe
protected species and it does not matter whether the killing or destruction of breeding sites or
resting place has impact on the conservation status of the population of the species.

On the other handhé prohibited activityn accordancéo § 44Section 1 No. 2 Federal Nature
Conservation Act does not apply, even at the fault of a single animal, but then when the
conservation status of the "local population” deteriorated. This dimension is reached very
quickly in bats under certain circumstanceg,the detection or the threat of a nursery colony
(Runge et al. 2010).

For the caity tree protection is the protection of breeding sites and resting places of
importance .Confirmed by various judgments , the " breeding site " not only the currently
occupied , but also regularly rased Hatchery ( Federal Administrative Court , 21.06.2006 , 9
A 28.05) , is irrelevant here whether the breeding place of always the sarmimdpnesr or

from other breeding pairs of protected species is sought (OVG Besliandeiburg,
05.03.2007 , 19:07 11 S In addition, " resting places " (including dwellings ) need not be
used all year round , is a sufficiently regular use for a corahteipart of the year. This also
applies to the breeding site for migratory birds during which winter absence , provided they
return to their nest (OVG Hamburg, 21.11.2005 , 2 B 19/ 05; LG Hechingen, 29.12.1994 , 3
29 /94). This also applies to nursdrges of bats when they are hibernatfog winter or
roosting trees when the batein the summer habitats.

In paragraph 5 of the Federal Nature Conservation Act 8§ 44 regulates that do not apply the
prohibition offenses of points 1 and 3 for allowableder § 15 interventions in the natural
surroundings, whet{...) the ecological function of the affected from the engagement or project
breeding sites or resting places will continue to be met in a spatial context. Where necessary,
even early compensatomeasures may be imposed. "

The Federal Administrative Court has, however, now (judgment dated 14.07.2011, 9 A 12/10)
clarified that the legal exception of § 44 para 5 p 2 Federal Nature Conservation Act applies
only to the case of the destruction of diang sites or resting places (where such in a spatial

14

Municipality of the City of Frankfurt am Main, Environmental Office
Institute of Animal Ecology andature Education



Note: This English translation was primarily interpreted using Google Translate and may
therefore not be fully accurate.

context are still present, so that the animals concerned may use this readily instead of perishing
previously used habitats). However, the legal exemption does not apply to the extent that
realization of the killing of facts is no more to be feared. The priority to be observed
requirements of Article 12 of the Habitats Directive and from Article 5 of the Birds Directive
are an exception so far only in the presence of other exceptional circumstansgm(8gtaph

7, Article 16 of the Habitats Directive, Article 9 VBL).

As a casean pointit can be assumed tham a tree cavity complex of 40 or more tree holes,
which a bat colonysesduring the summer months every loss of atgasdoes not resuin the
complete loss of breeding and resting placen dlse exchangall 40 recurring in their entirety
as such be considered. The difficulty for the tree ovemenather thearborist is, howevelto
demonstrate that there is a sufficient number of Bl@talternative caties for the colony.

This proof must be provided by a professionally stored specific species conservation law exam.
In case of doubt make early compensatory measuresalleal CEF- actions- continuous
ecological function). An exception to the species conservation regulations offenses is also
possible, but at lesi the risk of "life and limb" m&t thenbe demonstrated.

In 8 45, paragraph 7 stateél) under state law for nature protection and landscape
conservation authorities and in the case of introduction from abroad, the Federal Agency for
Nature Conservation 44 may grant other exceptions from the prohibitions of § in the individual
caseb for other imperative reasons of overriding public interestuding those of a social or
economic natureAn exception may only be approved if reasonable alternatives are not given
and the conservation status of populations of a species not degraded, unless Article 16,
paragraph 1 of Directive 92/43/EEC containsther requirements. Article 16 paragraph 3 of
Directive 92/43/EEC [the Habitats Directive] and Article 9, paragraph 2 of Directive
79/409/EEC are complied with. The state governments can also generally permit by ordinance
exceptions. You can delegate thighority pursuant to sentence 4 by ordinance to other state
agencies

The clarification of the exception conditions are sure about the ahewdoned species
conservatio law exam or another, legally swh and in accordancevith the rature
conservatiorauthority route

Lying within the meaning of the conditions for granting an exception § 45 paragraph 7 Federal
Nature Conservation Act do not apply, may interfere with the grant of an exemption pursuant
to 8 67 para 2 Federal Nature Conservation Act comoeconsideration.

In 8 67 paragraph 2 Federal Nature Conservation Act stebesprohibitions of the (...) 8§ 44
(...) may be granted exemption if the implementation of the rules in a particular case at the
request would result in an undue burden.
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A burden can, however, be recognized only in special individual cases as "unreasonable". In
the commentaries it is said (here from Schumacher / Fischer Hiuftle, Federal Nature
Conservation Act (2nd ed), 8§ 67, para 14.): The Authority shall be reviewed tagisiature

when considering the reasonableness note. Such consequences of prohibition offenses which
are predictable in all or most of those affected are, therefore, classified as reasonable. The
exemption thus engages only as a possible corrective fdrrédated features. Subjective
(personal) circumstancessuch as personal, financial, family conditiongan, however,
generally do not constitute hardness and therefore do not justify exemption. Different only in
exceptional cases when there will bedistortion of the person / property owner in a specific
case, which go far beyond the "normally” expected impact of the standard.

If it comes as the "normal case" exposure to a-sewere strain, the degree of
unreasonableness can be achieved. Therxean@ion can be granted.

Obligation to tolerate violations of the protection of species

Violations of the protection of species are to be regardedn@sdemeanoupursuant to 8§ 69
Federal Nature Conservation Atteavy fines can be pronounced tive case of repeated and
habitual violations of the protection of speca®leven imprisonmerit possible(§8 71 Federal
Nature Conservation Act).

For cases of conflict, the less the duty to maintain safety but rather the arbitrariness of the tree
owner arse (eg tree felling due to foliage attack), it should be noted that there is an obligation
to tolerate pursuant to 8§ 65 Federal Nature Conservation Act by the surface owner / tree owner.
This applies if the conservation measure is of particular value dpo@igon of species
protection legislation relevant trees) and the toleration does not lead to an unreasonable
restriction on the use of the land.

Consequences for tree service aruliblic safety

Wildlife conservation has legally a high priority and thisr@o general principle, and no legal
basis, which gives the duty to maintain safety take precedence over the requirements of the
statutory species protection. Formal legal protection of species takes precedence over the
established cadaw, with the ensring public safetyis regulated. The courts measure the
protection of species usually at a very high value in the assessment.

1 Violations of the protection of species are an offense and can according to § 69 Federal
Nature Conservation Adie punishable by substantial finesdat worst, in the case of
repeated offenses, even with imprisonment (8 71 Federal Nature Conservation Act).

9 Particularly for special protection of speciegramust be no intention to commit an
offense. This means theverse conclusion that you aast with excuses ('l have not
seen know ...") can make excuses.
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1 Conflicts between species protection gomablic safety require their own separate
factual consideration and decision. The formal route (species conservati@xdawy
applying for an exception (8 45 paragraph 7) or an exemption (8 67 paragraph 2) must
be complied with.

1 From the factual and legal reasons, it is necessary that the tree controller / arborist
continues forms in terms of species protection. An apjat@pexpert should otherwise
be consulted to answer species protection issues.

3. Information on the tree hollow habitat

Natural tree hollows are available in numerous variants, which differ depending on the origin
and already a number of factarsntinue to develop depend in different ways. The spectrum
ranges from shoflived small cavities in standing deadwood to several cubic meters of
extensive cavities, which have grown over the decades in living old trees. Below are outlined
the main cavitytypes, their shape and properties and the resulting suitability for different types
and forms of use are presented.

3.1 Formation of tree hollows

The formation of tree hollows usuallgsults from historicbark or root injurycaused by
pruning stormdamage lightning, frost or active constructiofmainly by woodpeckers). If
these injuries are only superfigialood developmentontinues,forming newtissue without
interference If, however the growth zone or the cambium is damaged, the tree by ovéngrow
tries to close the wound. If this is maiccessfylwooddecaying fungi can invade and continue
the wood decomposition of the cavity. Certain wood species of fungi are sgegtiali the
colonisationof living trees with intact transpiration. Many dfese fungare parasitic and drév
cavity development. In woodpeckboles it can be observed again and again that the
overgrowth of the tree iepeatedlycut off by the woodpecker, so it is not possible for the tree
to close the wound. While the decompios in the root interior continues, the outer layers of
wood usually remain unaffected, so that the tree can still remain alive for many(geams
decadepandcontinue to offethe tree hollow habitat.
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Figure 1: Callused and almost overgrown knot-hole (left), Woodpeckerhole with fresh hack marks on
either sideon a Plane ¢entre) and partially successfulcallus growth on awoodpeckerhole in an oak tree

(right) .

The differently shaped cavities caaccording tadformation be distinguishe@swoodpecker
holes knot-holes,longitudinal splitsand lifting bark The latter is not one of the classic tree
holes in the wood body, but is a commonly used exaofidenesting/roost feature occupied by
bird and bat species and thus of the same e@abgnhd nature conservation law relevance.

3.2 Woodpecker holes

Woodpeckers are active agv builders who benefit from woerbtting organiss.
Woodpeckerpreferentially selecpreedamagedrees as excavation sitéBlume 1961, 1990).
Initially, woodpeckers make small diametewities which if they are then colonesl by decay
pathogenscan be furtheenlarged undesimplified conditions(i.e. softer rotten woodafter
some time. Depending on thodpeckespeciesthe caities are dimensionatifferently. All
woodpecketholes have a clearly defined boundary and are species specific round or oval.
Often (See Figure 1b, Figure 2a, Figurdréshhack markscan be seeat thecavity entrance
The most striking are the large oval black woodpetk#eswhich, cepending on the density
of woodpeckersmay be thanost commonlyencountered woodpecker cavii&Vryneck also
belong to the woodpeckerfamily, and aremainly found in orchards and open pdike
landscapesbut uses preexisting cavities andlens of other species of woodpecke3smce
woodpeckers often make theiest holesn predamaged woodhey are regularly encountered
in knot-holes,longitudinal splitsandbarkinjuries.
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Figure 2: Woodpecker holes inknot-holes(left & centre) and in atear-out (right) . Fresh
traces of peckingare evident by the bright ring on the left photograph,and a bae spot on
the right of the cavity entrance in the centre photo. Bare wood on the left of the hole
shown in the photo on the rightmay haveoriginated from a cawty user going in and out

Woodpeckersexcavatetheir cavities so that the brood chambehich is deep 10 to 65 cm
depending on the typés alwaysbelow the entrance holén its further developmergtvhich is
connected to the natlrthick growth of trees and incipient decay procegsd#e interior
dimensions of theavity increass bringing about a change in the internal shap®s process

takes years or decadeSunther & Hellmann (1995) describe that the interior diameter of
regularly measured woodpecker cavities g@waverage of 0.14 cm per year. A woodpecker
cavity with an average of 12 cm inner diameter therefore needs more than a decade until the
chamber volume reachexh attractivesize for secondary users (Common Switiy example,

20 cm inner diametel, 60 years growing season).

Figure 3: Woodpeckess make their brood chamber below the entrance hole. Over time,
the cavity extends upward and is attractive to bats.
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Creating new woodpeckéwles takesaccording tospecies araverage of nine daysegser
spottedwoodpecker) to four weeks (black woodpecker). Although many woodpeckers use the
same nesting holtor years (black woodpeckersay use favouredavities for more than ten
years) and continue to visit old caeg all species willregularly createnew cawies. For
example, he lesserspottedwoodpecker creatagp to five cavities per year and uses specially
hewn cavitiegi.e. not necessarily old nest holes)a sleeping place.

In the followingtext the widespread woodpecker species, thabitat requirementandtheir
preferredcavity trees and conditions are briefly introduced and characterized the appearance of
their cavties.

Black Woodpecker

Habitat: Preferably older beech forests with dea¢d coniferdut can breed in almost all forest
types Howeverneeds correspondingly large andfeagmented forest areas.

Cavity location: Almost exclusively ibeechwith DBH> 40 cm, much less frequently in other
tree species on the trunk below tlmstfbranch, free approach must be ensured, often at forest
pathological conspicuous locations (See Figure 4b).

Cavity: Largest occurring woodpecker hole, oval, often rearghed up and down almost
horizontally. Characteristic shape with drip edge (uppavity entrance) and water leg (lower
cavity entrance) fodirectingthe water that flows down the smooth tru@utz of Blotzheim

& Bauer (2001)describetypical usage traces that inhabited breeding and sleeping cavities
exhibit (See Figure 4a).

Figure 4: Cavity currently used by the Black Woodpecker with kare scrubbed from the
tail spot below the entrance hole and sengircular scratch marks on thehole (a), applied
to the damaged area black woodpecker hole that is currently not used by the black
woodpecker and the edgegrow slowly (b).
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Great Spotted Woodpecker
Habitat: Almost all forest types, even in smaller gooptrees, gardens, parks etc.

Cavity location: Instems orstrong side branches, mostly in damaged wood or growth
disturbed sites, not in rotten wood, on softwoods also in normal wood.

Cavity. Roundcircle, nests, in contrast to sleep iteas often on a more or less clearly pulled
down lower margin.

Figure 5: Cavities currently used by the great spotted woodpecker: (taecogniseincipient
surrounding wall) initial cavity (a) and newly created cavities (b) pulled down lower
margin, older cavity at the edge of the cavity habeen reworked (c).

Middle Spotted Woodpecker

Habitat: Natural forests wittlecaying deadood, preferably oak.

Cavity Location: trunks or thick branches of hardwoods, softwoods only exceptionally. Builds
frequent cavities in strong side branch@avities are always created in damaged, more or less

putrefied, wood.

Canity: A little higher than wide ® ca. 4cm

Lesser Spotted Woodpecker
Habitat: ParKike or light deciduous and mixe@woodland and coniferous forests with
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hardwood admixturea§ inparks,orchards, cemeteries, gardens).

Cavity location: trunks or branches (then theitaentrance is on thendersidg typically in
dead or decaying wood

Cavity: Circle round or slightly oval (higher than wide). ® eE2am

Grey-headed Woodpecker
Habitat: Typical ofopenold mixed forestriparianforests, in parks, orchards and cemeteries.

Cavity Location: At the trunk of beech, oak, riparian woods or fruit trees. Rarely on the smooth
trunk, more likely at the upper end of Over flushes rottedeutearouts or in knots.Also
happy orthe underside of inclined trees.
N
Cavity: Elliptical (slightly wider than tall). O' DI
B —

ca.6cm

Green Woodpecker

Habitat: Cavities often in the forest, daily activity especially in adjacent parklands, gardens and
semtopenlandscapes such as orchards and agricultural areas with copses.

Cavity Location: Ondecaying standsf beeches, oaks, other hardwoods alsw fruit trees.
Totally new @vities are rarelgxcavatedand oftenthe dens of other species of woodpeckers
aretaken over.

Cavity: Circle round or slightly oval (slightly higher than wide). ® ca.6cm

3.3 Knot-holes

Where knotholes remain operiungi can penetrate to the termination point praiotecavity
formation.Where cavities are smallarcremental growth of wourdood callus maglosethe
hole by overgrowth. Caities, caused binot-holes varyin shape and size, but often have a
wall left standingaround thebase of the lost branch (the branch colldpst knot-holesfirst

rot down and form water pockets (Phytotelma) withkir own faunal communities that are far
from completely understood
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—

Figure 6: Formation of knot-hole cavities. Drawing by A. Dettwiler (Pro natura &
Birdlife Switzerland 1998)

Whenknot-holesare nearly circular, they are sometimes difficult to distinguish from partially
overgrownwoodpecker holes. Most of the tirbark surrounding th&not-hole (i.e. the branch
collar) can beused to identify thestructureas a knohole and not awoodpeckethole (See
Figure 7, Figure 8).

Figure 7: Knot-holesof different shape and size. The change in bark structure around the
Knot-hole is easy to recogrse. The "Chinese moustaché (angular scars) give
particularly clear evidence that there is acavity present behind the entrance opening
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Figure 8: The comparison of theseknot-holes (or imminent knot-holeg located in close
proximity to woodpeckerholes, shows the differences in the injuries surrounding cortex
(left and centre photo3. The outgrowth surrounding the woodpeckerhole on the right,
could be confused with &not-hole, but lacks the typicalknot-hole "Chinese moustaché.

3.4 Splits

Splits are formed by verticatressescaused byrost damagglightning strikesand subsidence
as well as by shear and torsional forces in wind.

Figure 9: Various splits: trunk base gap with tree fungi (eft), gap with scratch marks on
the upper cavity entrance, indicating animal occupancy ¢entre left), woodpecker holesn
an open to the heartwood columnr{ght).
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In general, columns are at least 30 cm long, but can reach several meters in length. Despite
narrow openingssomehave surprisingly large interior spacgzmarticularlyif the injury has

been very loy. Creviceroosts usually rot initially upward. They are found on all Bpecies,

but especially frequentlgmong the smooth bark of hornbeam and beech

35 Bark roosts

On older treestypically ondeciduoudree species such as oak, ash or elm, it is oftenabe c

that the bark extending over large areas of the trunk of thestiissured Under the protruding

bark arise narrow crevices and cavities that are used by some bird and bat species as a hiding
places. Compared to caties in the timber body, thesalimg places fier lesserdurability and
areparticularly sensitive to mechanical impact.

Figure 10: Typical bark roosts: Treecreeper, whiskered bats and Barbastelle very often
live behind bark-plates protruding from the stem (left). Behind therelatively small bark
clod at side branch in the middle picture hung some Alcathoe batsdntre), numerous
whiskered bats behind the cortical column of the trunk of a dying oakr{ght).

3.6 Location of the cavitieson the tree

Basically, you have tanicipate populatedcavitiesin all tree sectionssothe besttime forthe
surveying treesis when thg are bare of leavesThis is dften a good time to discover
woodpecker holes obare stemslit is more difficult is to find caitieson side branches ithe
crown, andeven more savhen the tree is in leaf. Even with tre@vity mapping, which must
invariably be held at the leafless period, notcallities are discovered in the crovbatsfitted
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with radiotransmittersrepeatedly show that thesge moresuitablefeatures that cannot be
seen from the ground

Figure 11: Location of tree cavities which cannot be detected at first glance. When
searching for cavities trees therefore need to be viewed from all sides and from different
distances, ideally \ith good lighting conditions and when trees are bare.

4  Ecology and habitat requirements of treeinhabiting species
The spectrum of cavitysing species iss wide asHfe range of different types ofuwity. In
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addition to vertebrates and insects, whiglli be discussed in more detail below, weod
decaying fungi, mosses and lichens are involved in thii eavand their rotten wood, among
themaremany endangered and rare species. flihgi plays a key role in woodegradation

and further colonizationof wood is often onlymade possible by insectSince insectdack

most of enzymes that are necessaogy the digestion of woodhey are dependent on other
organisns. Fungi, yeasts or bacteria conrtecthe lignin and cellulose components of biomass
and praide the insect larvae also with certain trace elements, amino acids, vitamins, etc. (eg
Moller 2005).

Due to the variety otavity users and uses, a tree cavity can be occupied at any time of the
year. Depending on the form of use, theittas ardeft irregularly or ar@egularly not I& over

a longer period of several years (eg beetle larvae). When the animals still live in hiding (for
example, insects ipavity detritu$ or are nocturnal (bats, dormice), it's hard to judge from the
outside whether eavity is currently used or not.

Figure 12: During the year, tree holes of many different types are used for different
purposes. There is no time in the year in which it could be assumed in general, a cavity
was empty.

SPRING | SUMMER | AUTUMN | WINTER
BATS Hibernation Roost Nursery roost Lekking roost  Hibernatio
OTHER Hibernation (Breeding) Nesting site Hibernation
MAMMALS
BIRDS Hibernation (Breeding) Nesting site Hibernation
INSECTS Y earround use somgrasslandnd continuously over several years

Tree hollows are used in a permanent exchange of diffeamityy dwellers. Often this change
is essential for the ongoing usefulness of ¢hgity. Frank (1994) for example, describes a
Daubenton's bat cavithat was filled through thexdéces and urine of the animals so that it ran
out of the caity and the caty was no longer usable f@aubenton'bats. After the departure
of theDaubenton'®atsnumerous dipterapopulated théaecalmassso that within four weeks,
several centimetresdces were removed and tevity was used for the bats again.

A similar functionis performedas that of theinsectwhen itcomes to tree fungi that play an
important role in the decomposition ofganic materiabnd the extension of theavitiesetc.
Similarly, the persistentavity processing of woodpeckers and the clearing of nesting material
(by woodpeckers, nuthatches and other speciesjugd for further usability of thecavity.
These exaples show the use dynamics of tinee cavity habitat and how the different tree
cavity dwellers are dependent on each other and allow the use cycle.
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Figure 13: Use development of a woodpecker hole (after Frank 1994): a: Woodpecker
while hitting the cavity, b: Woodpecker with the Brood, c: woodpecker has left the cavity,
rotting starts up, d: bats use the rotted up cavity e: bats have left the cavity, the cavity is
filled to the brim of the test flight hole with mud, which is inhabited by insects andnsect
larvae, f: Progressive faeces decomposition by insects and insect larvae, g: faeces is
largely degraded, bats return to the cavity.

In the following subsetions the most important cavitising species are presented. In the
centre of focus are eadhet cawty and the claims of the cavity to this user.

4.1 Insects

As old trees and tree hollows are used by an enormously large number of insects, only a few
species can be introduced as examples here, the focus is on the strictly protected species.

For the groups of species of beetles in particular old and dead wood drasia role and
provides a lot in &bitat: as a development space, foraging, wintering, exposition to sun and
mating place. Among the old and dead wood species, the families ofdagh, superb,
longhorn scarab andtag beetles are represented by numerous endangered species.

Weiss & Kdhler (2005) showed in performance reviewdezdwood protection measures 16
62 deadwood beetle species and733 individuals per deadwood tree. Nearly 50% of these
species are considered rare or only locally occureingmore than 20% as endangered.

Old trees in thaurbanareasupporta variety é beetles with similar life habitsncluding the
strictly protected speciggeatCapricornbeetleCerambyx cerdand hermitbeetleOsmoderma
eremitaare representative presented below.

ThegreatCapricornbeetleis a strikingly large longhorn beetle, ish is detectednly in a few
warmregions of Germanylhe speciess monophagoysound by oaksand is usually found
on the pedunculate odiuercusrobur and less frequently oime sessile oauercus petraea
It lays its eggs in bark gaps, whereupon [drgae eat their way through the bark and bast in
the sapwood. The larva overwinters at least twicgthe generation time is-3 years. During
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this time the beetle larva is immobile tied to the tree. The adult beetle also does not fly far and
need to lay their eggsvithin in a few meter®f the host tree ithe nearest suitable tree. The
beetles live at prdamaged, partly sunny old oaks in parks, avenues, riparian forest residues
andold oak forests.

The hermitbeetle as thegreat Capricorn beetles & beetleof old forests and forest sites, which

has survived mainly in mature trees in urban areas. He belongs to the family of the rose beetle.
The beetleand the larvaelive for several yearsn the cavitydetritus of deciduous trees,
especiallyoak, keech, lime, and in pollarded willows and fruit trees. Likewise, sycamores,
chestnuts and black locust are populated. The beetles are extlemtely to thebreeding tree

litter and show little tendency to spread. Suitable trees must therefore idealty dhese
proximity to a populated tree. The development from egg to beetle is temperature dependent
and takes 3 years.

Figure 14:. Striking beetles such as a hermit (left) or great capricorn beetle are
representative of one of the old fauna, rich irdead wood and trees cavityletritus (Photo:
Claus Wurst, Catherine Schiebey).
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Figure 15: oak and pollard willow with cavity detritus and occurrence of the hermit
Osmoderma eremitéPhotos: Claus Wurst)

In addition to the beetles, the sodi@ects ar@noften encountered inhabitant of tree hollows.
Hollows are well recognised fdheir use bywasgs, hornes and honey bees. A significant
difference in ecology is that the bees form perentwédniesand nests while in wasps and
hornetsonly the queen hibernates and next year a new nest and a new race is based on a new
place. Hornets are predators and prey on a variety of insect species that live on trees. The
honey bee thrives on nectar of flowering plants.

Figure 16: Social insect spcies form
colonies in hollow trees. These are annually
re-erected, as the Hornet (pictured) or
colonized and expanded over the years as
the honey bee.
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