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Fortresses of the New Dutch Waterline
bat hibernacula... or much more?
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Bats  high inter-national conservation status !!!!

- bats (Chiroptera)
- specific species
- their habitat

Bern Convention annex I
Bonn Convention - ‘Bats Agreement’, annex I
European Habitats Directive annex|l & IV

Set up of coherent network of annex |l species
special areas of conservation Natura 2000

National legislation (flora en faunawet, natuurbeschemingswet)
National policy
Inter (national) action plans

Hibemating bats in the NDW — descriptive
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New Dutch Waterline

Whiskered bat
Natterer’s bat
Common long-eared bat

Hibemating bats in the NDW — descriptive

1.400 600 hibernating bats.

the visible part

estimate 2.100 — 2.400 bats.

Tot NL In NDW National

responsibility
"
!
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Daubenton’s bat !

Between 10 and 27%
of known / counted / visible Dutch hibemating population of species
hibemates in the New Dutch Waterline!

New interest & research: small WO Il objects around fortresses

Groups of fortresses ~ +  objects in larger surrounding area

Bats in the NDW

— descriptive Hotspots hibernation / social interaction
small objects m/;:;zl:::zdl;;?t It is not just any winter roost

Daubenton’s bat
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T Its not just any ‘winter roost’ that is used! ——
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netw ork of functional habitat

Fortresses are a landscape!
of functions of landscape for bats

roost hibernation
maternity
mating
Swarming site

feeding area regular used area/ territory
opportunistically used area
food production area

flight path roost - feeding area (daily)
feeding area - feeding area (daily)
roost - roost (periodical / seasonal)
roost - hibernation roosts (seasonal)
population - population (seasonal)

Peter Twisk nnection area - area (seasonal)

Summer roosts in trees

Groups Nathusius’ pipistrelle
Mating roosts of Nathusius' pipistrelle

Summer roosts in fortresses

A

Fort Honswijk: Daubenton’s bats
under wooden roof
i

Fort Everdingen: Daubenton’s bats
in different closed chimney s
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Numbers of hunting bats in spring

“ommon pipist
Concentrations near cities (Utrecht, Naarden en Werkendam)

otines
In connection to open agricultural regions with meadows

Relative area of terrain of the fortresses

56 fortresses +fortified villages tion to wooded regions

Modem building on fortress
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House in bats use a network of different functional habitats

fv"l’ﬁ'af;*: roost sites + flight paths + feeding areas
exchange between populations / dispersion routes
‘migration’ routes

network model

‘mic relations
colony

‘macro’ relations
populations
colonies
areas/regions

‘macro’ relations
swarming sites
hibernacula

relations
between hib
within hib

Swarming sites mating
‘macro’ relations (genetic) exchange between populations
populations getting to know important roosts / hibernacula
areas/regions
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Consequences of being part of a network

vleermuizen en planologie

Vechten
Asperen
De klop
Nieuwe steeg ~ 3- 15

Honswijk

Fortresses are
important parts

of

a network for bats
a landscape for bats

swarming sites
hibernacula
and more ...

The function of swarming site:
maximum numbers per night.

~ 65 - 100
~60- 75
~10- 25

~ 500 - 750

an estimated total of

7000 swarming individuals
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« territorial males during swaming phase

1

Hibemacula are not just places to sleep

10

100
Number of rooms/compartments for bats

100

R-square = 0.771 #

y =

9.18 + 2

Connectivity is important asset of swarming site/hibernacula

fortress
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Hibernating bats “wal
spaces with no light, high humidity,

low stable temperature above 0°C,
no draft, no disturbance

Butw e observe:

bats select different hibernation spots in different
parts of the season
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Temperate bats in Northern Europe
No food in winter ?
hibernation / torpor / roost selection

Flight & feeding young in summer  high energy demands
torpor
selecting roosts in warm places / sun
selecting roosts in evening sun

Flower visiting bats in Australia
torpor
selection of individual roost beneath leaves
in low ambient temperature

torpor + roost selection = managing energy expendit ure

hibernation / torpor is not just sleeping
hibernacula are not just a place to sleep

it's about managing energy expenditure
and evaporation

hibernation needs are complex

requirements regarding hibernacula
are complex

« bats need objects with buffered temperature & humidity (><)

« bats need gradients in temperature & humidity

« different species select / can cope with different temperatures and humidity
« species select different temperature in different parts of season

« objects are dynamic, temperature stable / unstable

 objects react on weather

« bats follow and react on weather conditions

« (know and expect) differences between sexes, ages, reproductive status

Intensity of use / disturbances in course of season Fort Rijnauwen

Rijnauven

bomvrije kazerne
bov.

poteme
caponiere
FB1
FB2
FB3
FB4
FBS
FB6
Remise 1
Remise 2
Remise 5
Remise 6

Remise 7

W achtgebouw2
W achtgebouw/3
Open remise 1

A M J J A S o N D J F M
reduit
bomvrije kazerne

Qoen remise.
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Use of fortress
parts of / different objects of ..

has in impact on

different functions for bats
summer roost,
hibernacula, swarming sites,
foraging areas, flight path

functionality of roosts

Monitoring impact through parameter “numbers of bats”
e.g. numbers of hibernating bats ..
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Intensity of use / disturbances in course of season

Vechten

W achtgebouwN
Reduit

FBE

Remise L

RBG

FBC

Remise |
bomvrije Kazeme
FBA

FB B

Remise K

RBD

RBH

FBF

Remise M

W achtgebouwO

Remise P beton
Remise Q beton
Remise S beton

Fort Vechten
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Bats and fortresses / military heritage
lots of questions  at best, partial answers

What are the requirements of bats with respect to ‘hibemacula’ / ‘swaming sites’ ?

And which regarding summer roosts, hunting habitats, flight paths?
What ecological, physiological and social needs are sought to be met?

What are the temperature en humidity preferences, in what part of season?

What zones or gradients are needed?

What ‘human activity/ human use’ of an object

can be combined with a function for bats?

What level of what type of ‘disturbance’ can bats tolerated?

How does “human activity” resultinto disturbance?

direct: activity, presence, temperature, humidity, light
indirect: altering temperature & humidity dynamics of a building

changing air flow, .

What is the impact? Reduced survival, reproduction & viability?
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lots of questions

at best, partial answers
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What are the dynamics and gradients regarding temperature en humidity

of spedcific objects/sites?

Can we construct ‘hibernacula’ / ‘'swaming sites’ for bats?
Can we construct alternatives for sites/objects which are used?

Can individual bats / populations learn to use other ‘hibernacula’ / ‘swaming sites’ ?

How can we design a bat-friendly management plan for fortresses?

How can we positively use the fact that we are blessed with bats?

What are bat-friendly ways of renovating?




