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Abstract

We used three bat detector systems, AnaBat, Pettersson and Avisoft, to record and analyze echol ocations
of two bat species with different echolocation types: Myotis taiwanensis with FM type and Hipposideros
terasensis with CF-FM type. Maximum frequencies, minimum frequencies, characteristic frequencies
and durations of pulses of the bat echolocations were described and compared among the three systems.
The results showed that the function and application of each of the detector systems depend on sensitivity
of its recording apparatus and analytical software and on the echolocation type (FM or CF-FM) of the
bat. The AnaBat system is useful for bat fauna survey and long-term monitoring, whereas the Pettersson

and Avisoft systems are suitable for behavior study and for solving echolocation issues.
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Fig. 1. Microphones of Pettersson (left), Avisoft (center) and AnaBat (right) ultrasonic detecting systems

on the platform.
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Fig. 2. Checking and removal of noise and fragmented echoes (red square area) from AnaBat spectrum.
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Fig. 3. Therecorded files before filtrationing (A) and after filtrationing (B) (red arrows, marking sound;
left blue bracket, bat approaching the microphone; right bracket, bat away from the microphone).



B4 Y2 R ERFZE(TW J. of Biodivers.) 12(2): 129-142, 2010 135

(=) Avisoft A%

AR5 o W 5 AR ZE 1] ] Avisoft-SASLab
Pro (Version 4.3) i i 2 B IF R i 1L 2 2 K 48
RIERA > S TSF P 15 22 Y BT L) 2R S 47 0 A B L
o T 2 IV A AR R 5 10 M2 i RUASE S S 1R g Y
o EAUCK S R OCRE R EA AL > DR
B 1Y) Wi 0 A o S RN R B AR ZE 0 1 s
Avisoft-SASLab Pro 73 2 i 15 5t 4t i\ ml o
Pt 53 1 4 L 2 2 B AV (R [ 35 (1] 4) = BR

FrilE SRR AnaBat it 2 i 2 LI T 5t
F—AREEE TR A RS - HERRy R
B B e B ) 3 L SR (5 ) Avisoft-SASLab
Pro #CSEAT B BHIHI R < K B B P E
H 5/ RE B2 (I8 A 5 -160IB - 15 £3 m] Hf J ML 2
WAL+ DRI e A9 388 H L A 90 2 [ A - 16dB
LM T R E RHRUE 2 o SR o (R
WA AR - K& f LU T 515 E
HRE R A F A% E EH B o TR AR o

- a =

3504 -

300+

250 ¢

200+ -

150+ e

100+ e "
50- L _______'.

4. DRI E RE B R RS 28 o A Ffr RE R sk A 46 81 T 5 ol 1) 2K (B 0 o

Fig. 4. Overloading of the energy of echoes over the system.
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Table 1. Characters of echo calls of Myotis taiwanensis and Hipposideros terasensis recorded by three

ultrasonic detecting systems and grouped by the least significant differencetest (L SD) for their maximum

frequencies (Fmax), minimum frequencies (Fmin), characteristic frequencies (Fc), and durations of

frequencies (Dur)

e wwe V40 Ml el oeo
AnaBat M.taiwanensis 355  62.10+7.288  4595+198°  52.89+3.76A  1.38+0.56C
(49.84-84.66)  (40.71-53.33) (43.96-60.61)  (0.60-3.27)

H. terasensis 143 68.75+0.66C  60.17+301F  68.32+120A  7.19+1028
(66.39-70.18)  (53.87-68.67) (58.18-69.57)  (0.48-10.19)

Pettersson M. taiwanensis 268~ 59.63+5.99C  42.81+3.118  46.11+2.40C  2.01+0.838
(41.50-72.75)  (36.13-53.71) (39.30-53.60)  (0.91-4.60)

H. terasensis 190  69.06+0678  59.79+313%  6801+063%  7.83+158A
(67.87-69.34)  (56.15-67.87) (66.20-68.70)  (3.33-9.29)

Avisoft M.taiwanensis 246  76.73+828°  4569+261A  5219+4138  2.81+143A
(55.67-98.56)  (38.85-56.36)  (40.20-65.90)  (0.81-9.17)

H. terasensis 244 69.61+0.78A  61.72+240A  6583+139C  7.56+1.48A
(67.61-71.50)  (56.95-69.53) (62.20-71.00)  (4.56-12.07)

A The group with the highest LSD (Fisher’s least significant difference) values among three systems.

B The group with the medium LSD values.
€ The group with the lowest LSD values.
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Fig. 5. The frequency spectrum of Myotis taiwanensis recorded by the AnaBat system.
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Fig. 6. The frequency spectrum of Myotis taiwanensis recorded on fast Fourier transfer.
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Fig. 7. The frequency spectrum of Hipposideros terasensis recorded by the AnaBat system.
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Fig. 8. The frequency spectrum of Hipposideros terasensis recorded on fast Fourier transfer.
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Table 2. Differences in function and application of three ultrasonic detecting systems

Systems
Functions

AnaBat Pettersson Avisoft
Filesize Small Medium Large
Frequency response (kHz) 10-200 10-384 10-750
Relative sensitivity Low Medium High
Noise reduce Medium Low High
Compatibility Low Medium High
Convenient High Low Mdium
Electric power supply Low High Medium
Recording type Paint Vocal print Vocal print
Play back No Yes Yes
Function of software Weak Medium Strong
Personal equation High Low Medium
Applications Survey and Behaviors and Behaviors and

monitoring ecological study ecological study
Price Low Medium High
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