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The Hearing Ability of the Scorpion Fish Sebastiscus marmoratus
to Audible Sound
2. The Auditory Critical Ratio

Chang-Heon Lee, Yong-Seok Park®, Jong-Wook Moon, Chang-Ik Kang,
Ko-Hwan Kim and Du-Ok Seo
*Cheju Province Fisheries Resources Research Institute, Cheju-do 690-810. Korea
Dept. of Fishery, Cheju National University, Cheju-do 690-756, Korea

In order to obtain the fundamental data on the auditory thresholds of fishes for Marine ranching. the
auditory thresholds of Scorpion Fish Sebastiscus marmoratus were measured in the presence of masking noise in
the spectrum level range of 75 - 83dB re 1 uPa/V Hz with a classical cardiac conditioning technique. Critical
ratios were about 27 - 35dB at 100 - 300Hz and 47 - 50dB at 500 - 800Hz including 19dB at 80Hz. The
ratio increased almost linearly with increasing frequency to 500Hz. The noise spectrum level at the start of
masking was about 60 - 65dB within the frequency range of 80 - 300Hz and 70 - 75dB at 80, 500 and 800Hz.
This suggests that hearing of the Scorpion Fish is masked in the natural environment with the noise spectrum
level above 65dB. The sound pressure level of which the signal sound of 100 - 200Hz is recognized by Scorpion
Fish under the ambient noise is above %0dB and the critical ratio of them is above 30dB.

Key words : critical ratios, scorpion fish, auditory thresholds

719 37 ¥l gad A7V FYHATH Chapman

M B - Hawkins, 1973 : Ishioka et al. 1998). ©|A ¥ €17

9 37 & Bdshs A FSYEAE o8 ol

% 713 8E A2 T A AFEFFBAA o gRWul opyz} Y FHA ol A F17)

89 Aol gol o185 AT £F AR AR g g3ge 23 5 Ak A oY A2 AT

olFurg A4 A7) AAAE EnVlY FAEHE oY M Y29 o Fol WP B3V AF 4
A8 Heotd gart glon, o AFH o EL 2 HAF= U= Yas

x 0l =22 1997-198 HFTYD WEVIZ Stgi7ol et HEEBA Slold g FasS 3 ¢A
st o17el Uwel 22 ojis 343 SAHY 8BS o182 A5l



B

71 AH8-2 fsiME Bl A 34 5L st
£ Aol s 831 £F 7HEEE ol 8F 4T
PF Ao g e A= vl 3 Y2 9%
vict 27] &) g Exvle) d@ 7123 34
8& 39 st 2ol ¥R/

AAZ FE AY 244 FEF AAF Tl
A P MAs7] dEd o7 G2 &
FoA Bdske 99 FEol A FFE 2oy,
F2o] F 3T AL 80l £7] oA He A
o] wgd wx F3dE A9 299 9
A Ak FEEC) JA ERHY A, a2 &%
9 dd= A5 Wi 38 o183 o FE
A7, FFE Aojsy] AAAe A oF
W YAGEYART ol iy FI g% vk
BAE FEE| ZASK: Ao] Fash

Feo A% viAg e FAbshe PEos IAUA
H)7 @ol o1 §=olA Ul oA YYFZ] ¢
2 tl2PRE W FAEGAAN AEHAEE
28 Zoz o YT F AL AVIZFL &2 A
9 #FL9 9% 44 B 5 Ae 5F A

|

.zab'é}ol B

o . Zn# - MFR

o] dTANE AF AYA Gl oA HIEZ
¥ Y ELVIR o188 F e AT B
o] #ole] FAEYA LPAHAE VR £
&8 rtaFste FSSHUEFHY LS SAEE ¥
AZFAA #9019 QA& FPske YAvE 53F
3 Al vtxg o] BAsE FE SHEHH D
BaH zASHA

Mz o Wy

Agolql #lole] AL 175~240mP o1, FAl 2
A Ysial AlgFold futel & AP AHgEh A
71t 59 £ 130~165CHen, 48 F2 4
Xsto] 124130] A F 2FL AAE

B89 752U =2 9 vl E FS-2 Hydrophone
(B&K, 8103)& o}F9 M9 A ¥ AXFE
71(B&K, 2635) ¢ #uU& Fo+ E471(B&K, 2143)
E o]g3lo] 1/3 LElE 2Mog 747 &35t

ol AZ B4 RS A8d A8 48%

Noise Signal
generator Attenuator ‘ generator
Power Graphic ,
amplifier equalizer Mixer
Electic shock |
switeh 7VDC supply
Bioelectric _| Digital real-time {GPB|  Personal
amplifier oscilloscope computer
crist
Preamplifier » FFT Analyzer

Fig. 1. Block diagram of the instruments for measuring of auditory thresholds of the Scorpion Fish.
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Fig. 2. The time sequences for sound emissions of white noise, pure sound and electric shocks.
(a) Time sequence for the emission of pure sound stimulus under white noise.
(b) Emission time and period of pure sound stimulus under white noise.

(c) Pulse for electric shock stimulus.
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Fig. 3. Audiogram of the Scorpion Fish under white
noise spectrum level.
(A : Auditory threshold level under mean
white noise spectrum level of §3dB, @ !
Auditory threshold level under mean white
noise spectrum level of 78IB, ® : Auditory
threshold level under mean white noise
spectrum level of 73dB, © : Mean white
noise spectrum level of 83dB, A @ Mean
white noise spectrum level of 78dB, o
Mean white noise spectrum level of 73dB.).
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Fig. 4. Comparision of the Auditory critical ratio.of
the Scorpion Fish(®) with the Black rack
fish(A).
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Fig. 5. Relation between noise spectrum level and auditory threshold level (MF. : Measurement frequency, © :
Auditory threshold level under quite condition, ® : Auditory threshold level under white noise.).
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