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Evolution and Diversity of Bats 

Order Chiroptera 
(‘handwing’): bone 
structure in the forelimb 
identical to that of 
people but the 2nd to 5th 
middle hand bones and 
fingers are elongated 



Geographic distribution 

Bat biodiversity hotspots. Colour gradients go from white (no 

species/500 km2) to red (120 species/500 km2).  



What do bats eat? 



Ireland’s bats 
 11 species of bats 

 Pipistrelle bats 

 Common pipistrelle 

 Soprano pipistrelle 

 Nathusius pipistrelle 

 Myotis bats 

 Natterer’s bat 

 Whiskered bat 

 Daubenton’s bat 

 Brandt’s bat 

 Brown long-eared bat 

 Leisler’s bat 

 Lesser horseshoe bat 

 Greater horseshoe bat 



Nathusius Pip 

Soprano Pip 

Common Pip 



Leisler’s bat 



Brown long-eared bat 



Lesser horseshoe bat 



Daubenton’s bat 



Natterer’s bat 



Brandt’s bat & whiskered bat 



Habitats suitable for bats – water & trees 



Essential  
components 
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Where do bats roost? 





Echolocation 

 All European bats 
use echolocation i.e. 
rapidly repeated 
bursts of sound 
pulses, when flying. 

 

 Bats emit short, high 
frequency sounds 
and use the echoes 
to make a sound 
image of their 
environment. 

 



How do we identify bats? 

Tuneable Bat Detectors 
with a frequency dial 



Echolocation 

 Bats echolocate at high frequencies 
(pitch), above range of normal human 
hearing. 

 A detector, correctly tuned in, can pick up 
a bat’s sounds and convert them into a 
sound that we hear. 

 Tuneable (heterodyne) detectors cannot 
survey for all bats simultaneously 

 



Which bat is which? 

 To correctly identify bats we need to know 
a little about where and how they fly, 
because the sounds they make are related 
to flight style. 

 A bat makes an echolocation call with 
each beat of its wings. 

 Bats flying in enclosed spaces tend to 
beat their wings more rapidly than a bat 
out in the open. 



Echolocation – in simple terms 
 A highly sophisticated sonar system used by 

bats for the following purposes: 

 A hunting tool to detect, track, identify and intercept 
prey; 

 An orientation measure to avoid obstacles. 
 

 Bats emit short, high frequency sounds and use 
the echoes to make a sound image of their 
environment. 

 

 What information is needed by the bat from the 
echo? 

 Where is the object? Distance? Angle? 

 What size is the object? 

 Does it move?  Speed? Flight direction? Flight course? 



FM (sweeps) and CF (levelled) 



Constant frequency (CF) call  

Frequency modulated (FM) call  

(FM/CF) call  

Sonograms of ultrasonic calls of bat species (time expanded recordings) 

HOW DO BATS USE SOUND? 



The habitats that bats tend to use are: 

How do bats use sound? 

Open 

 

Edge 

Closed 

Water 



Closed Environments Open Environments 

Requires fine detail in confined space: 

quiet FM calls, don’t have to travel far 

Need echoes that travel long distances: 

loud, low frequency CF calls 

e.g. Myotis spp. e.g. Nyctalus spp. 



BATLAS 2010 
 
751 squares were surveyed, thereby 
exceeding targets for both States 
(approx. 75% of land mass) 
 
 

627 squares in ROI 
101 squares in NI 
 

TARGET SPECIES 
Soprano pipistrelle: 640 (85% 
surveyed squares) 
 

Common pipistrelle: 538 (72% 
surveyed squares) 
 

Leisler’s bat: 466 (62% surveyed 
squares) 
 

Daubenton’s bat: 444 (59% surveyed 
squares) 
 



YES – GO TO 2 
 
The bat is flying close to the surface of the water, 
perhaps occasionally touching the surface. 
 
When tuned to 35kHz sounds like regularly firing 
machine gun (regular repetition rate) 
 
Then, when the bat is still in range i.e. (visible and 
audible) and you move the dial to 55kHz – 70kHz, 
the sound remains more or less the same. 
 

Yes = Daubenton’s bat 



1. The bat is flying low over the water 
 
 
NO – GO TO 3 
 
 
The bat is flying at a height of 20m or higher, is clearly 
visible and could potentially be mistaken for a swift if 
there is still some daylight 
 
Echolocation sounds like a series of chi – chi – chi – chop 
– chop sounds when tuned to 25kHz on the detector 
(much slower repetition rate compared with all other 
Irish species) 
 
You may be in an urban or rural area 
 

Yes = Leisler’s bat 
 
 
 



Leisler’s bat Nyctalus leisleri 



No – Go to 4 
 
The bat is flying around hedgerows, treelines, stone walls or 
along a river bank, typically at a height of around 2-6m 
 
You maybe in an urban or rural area 
 
Very agile bat with many twists and turns in flight 
 
When tuned to 45kHz the echolocation calls sound like they 
are at a lower pitch than if you tune in at 55kHz or 35kHz for 
example 
 
Echolocation calls have a irregular, but fast repetition rate 
(compared with Leisler’s bats) 
 

Yes = Common pipistrelle 



Common pipistrelle Pipistrellus pipistrellus 



No – Got to 5 
 
The bat is flying in a similar situation to 4 above with a 
similar flight style but when tuned to 45kHz the sounds 
are higher pitch than when tuned in at 55kHz 
 
At 55kHz the sounds are lower pitched 
 
Echolocation calls have a fast but irregular repetition 
rate similar to 4 above 
 

Yes – Soprano pipistrelle 



Soprano pipistrelle Pipistrellus pygmaeus 



NO – Go to 6 
 
The bat appears to have the characteristics of either 
the common or soprano pipistrelles but the 
echolocation calls are deeper/richer sounding at 50kHz 
 

Yes = Pipistrelle species 



No – Go to 7 
 
The bat sounds like a pipistrelle but its echolocation calls are 
at their lowest pitch when tuned in at 38-39kHz. 
 
 
The echolocation calls have a slower repetition rate than the 
common and soprano pipistrelles 
 
The bat may be flying in the vicinity of a river, lake or other 
waterbody and maybe flying higher and along a more regular 
flight path than the common or soprano pipistrelles 
 

Yes = Nathusius’ pipistrelle 
 
 



Nathusius’ pipistrelle Pipistrellus nathusii 



 
The rules for identification from the peak 
frequency are as follows: 
 

38-40kHz   Nathusius’ pipistrelle  
   Pipistrellus nathusii 
 

44-48kHz  common or bandit pipistrelle 
   Pipistrellus pipistrellus  45 Pip  
 

52+kHz    soprano pipistrelle  
   Pipistrellus pygmaeus   55 Pip  

Which Pipistrelle? 



Peak Frequency 

* If pitch (not loudness) does not change  

  call duration is 4ms or less = 

  Myotis or a bat in cluttered environment 

Method 

1. Wobble dial and note if change in pitch* 

2. Rotate dial towards deepening pitch 

3. Stop when hear deepest note  

Listen to the pipistrelle correctly and 
incorrectly tuned to the peak frequency 



Soprano pipistrelle moving from clutter to 
open environment 



No – Go to 8 
 
The bat is flying very close to a treeline, wall or 
hedgerow or perhaps along a forest track 
 
You do not hear anything on your bat detector unless 
you are tuned in around 110kHz and are very close to 
the bat 
 
You are in counties Mayo, Galway, Clare, Limerick, 
Kerry and Cork 
 
You are unlikely to be in an urban area 
 

Yes = Lesser horseshoe bat 



Lesser horseshoe bat Rhinolophus hipposideros 



No – Go to 9 
 
The bat has a similar flight style to 7 above or is 
hovering close to tree or shrub vegetation 
 
When tuned to 35kHz you hear very quite, fast 
repeating echolocation calls very similar to the sound 
you hear at 50 or 60kHz 
 
The bat is so quite that it needs to be within 5m or you 
cannot hear it 
 
If you have good view, or see it silhouetted against the 
sky you see its very long ears 
 
You are in an area with good numbers of trees 
 

Yes = Brown long-eared bat 



Brown long-eared bat Plecotus auritus 



NO – Go to 10 
 
The remaining three bat species can be very difficult to 
tell apart:  
Natterers bat, whiskered bat & Brandt’s bat. 
 
 



Feeding Buzz 

 As bat closes in on prey the echoes take 
less time to return.  

 Bat produces echolocation pulses faster 
and faster to get sufficient information.  

 If it normally uses CF portion – it now 
drops it, and further increases the pulse 
rate (independently of wingbeat).  



Soprano pipistrelle feeding buzz 



All Ireland Daubenton’s Bat Waterway 
Survey 2006-2014 

 1 km walking transects 
◦ 10 survey spots 

◦ 100m apart 

◦ 4 min/survey sport 

◦ Count bat passes (Sure 
and Unsure Daubenton’s 
bat passes 

 Rivers and canals only 

 Annual Training – 15 
courses/yr 

 Detectors provided 



Daubenton’s bat 

 Typically forages 
30cm above the 
water surface 
catching insects by 
◦ trawling from the water 

surface  

◦ gaffing with its big feet 
or tail membrane 

◦ aerial hawking: taking 
insects directly from the 
air  



Daubenton’s bat 

 Typically flies 
continuously back 
and forth along a 
regular flight path. 

 

 Typically flies along 
a straight path 
before turning 
sharply at the end 
of one flight path in 
preparation to 
begin another flight 
run. 



‘Bat passes’ – a measure of activity 

 Daubenton’s ‘bat pass’ 
◦ Daubenton’s bats are identified only if the bat is 
heard (typical echolocation calls) and seen 
skimming the water surface (with aid of torch). 
 

 Unsure Daubenton’s ‘bat pass’ 
◦ Bats that sound like Daubenton’s bats (as 
heard through a heterodyne bat detector) but 
not seen skimming the water surface. 

 

Results quoted as No. of bats passes/40 minutes 



Site Selection  Daytime Survey 

 Waterway to be 
surveyed must 
be: 
◦ Safe to access 

◦ >2m wide 

 Sample spots to 
be surveyed must 
have: 
◦ View of the water’s 
surface 

◦ Safe access to 
water’s edge 

 

 

 



Hold Bat Detector at a 90o angle to waterway. 



Impacts of Artificial Lighting 

 

 500% increase in 
artificial lighting across 
Ireland  

 Perception of lighting is 
different for insects and 
bats. 

 Insects can see in the 
dark. Moths use light for 
navigation, not 
attraction. 

 1/3 insects die around 
lights 

 
 



Impacts of lighting on 
Daubenton’s bats 

• White lights: 12% less  

• Yellow lights: 15% less 

• Orange: 11.6% less 

Typical street lights = 10-50 Lux 

 

Bats prefer no more than 0.5 Lux, some 
species can tolerate higher levels 



A book on Distribution and State of Bats of 
Irish Bats 2000-2009 

 

 

 



 
 

info@batconservationireland.org 
 
www.batconservationireland.org 


