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Fig. 1 lustration of experimental setup for acoustic measurements of Enteromorpha prolifera

T: Transducer; C: Cage; EP: Enteromorpha prolifera; W: Weights.
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Tab.1 Simrad EY500 echosounder (V5.31) parameter settings for Enteromorpha prolifera measurements

Z# Parameter wHE Settings BALT Unit
Jik#ila]f% Ping interval 1 .
ik S8R Pulse duration Medium/0.6 ms
96 Band width Wide/7.0 kHz
R EF PR Maximum transmitting power 50 W
HFE Range 10 m
W ZEL Absorption coefficient 1.0 dB/km
WRE AR AR AR 2-Way beam angle -20.6 dB
Heneds AR TS transducer gain 21.15 dB
WRESVATUR B3R BEHE 25 Sv transducer gain 20.90 dB
WRERS A2 TR £ Alongship 3 dB beam width 11.0 degree
W eR i 2 IR M Athwardship 3 dB beam width 11.0 degree
7 Sound velocity 1490 m/s
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SYSTAT® (V10.2, SYSTAT Software Inc.,2002 ).
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Fig. 2 Raw acoustic measurements of the empty cage
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Tab.2 Results from acoustic measurements of Enteromorpha prolifera

W T /g Mg > IE H 1 5 s ] PR /m FUME / (m® - nmile™)

Mass Group no. Date time Distance Sa

38 7* 2008-07-20 20:50-22:55 5.00 1606.9( £15.9)

50 3 2008-07-19 18:30-21:00 4.90 3275(%54)

70 4 2008-07-20 09:30-11:25 4.95 311.9( +£2.8)

100 2 2008-07-19 16:00-18:15 4.80 11255( £11.1)
150 1 2008-07-19 12:00-15:30 5.00 1470.1( £28.2)
160 5 2008-07-20 12:30-15:00 4.95 2096.5( £62.9)
250 6% 2008-07-20 15:20-19:00 4.95 12011.3( £71.7)

T FOR IRV T B s FhBUMEN “SPHE ( + ARz )7, b 2s R Sk e -

Note: “*” indicates the data was not used for final analysis; s, is expressed as “mean ( =SE ),

where the contribution of empty cage has been excluded.
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Fig. 3 Typical variations of the acoustic measurements of Enteromorpha prolifera
Three subsets of s, from the same group of Enteromorpha prolifem( 150 g ) are shown
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Fig. 4 Abnormal changes of the acoustic measurements of Enteromorpha prolifera
The data show that the s, of one group of Enteromorpha prolifera (250 g ) increases with time
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Fig. 5 Scatterplot of s, vs. density of Enteromorpha prolifera
1gsv:ﬁlgp +lga (9 ) Solid line is the fitted power curve, dashed line is the linear regression line
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Acoustic backscattering property of Enteromorpha prolifera

ZHAO Xian-yong', NI Han-hua’, LIU Yong-li’, LI Jiao', SHI Xiao-tian’, LUAN Yang', XU Hao’, WANG Lu-min’,
GUAN Chang-tao', TANG Tao-lin’, HUANG Jian’

(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Ministry of Agriculture; Key Laboratory for Fishery Resources
and Eco-environment, Shandong Province; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
China; 2. Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China; 3. East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China )

Abstract: Experimental measurements on the acoustic backscattering properties of Enteromorpha prolifera were
conducted in an anechoic tank with a calibrated,70 kHz, Simrad EY500 echosounder; and a quantitative expression
for the relationship between acoustic backscattering strength and density of Enteromorpha prolifera was established
based on those relevant measurements, including echo integrals. The experiment shows that Enteromorpha prolifera
is an effective sound scattering target; and that the relationship between volume backscattering strength (s,, dB) and
density of the organism (p, g/m’) can be expressed as S,=17.31gp-95.9, which is in line with the target strength to
length relation of fish in terms of model expression. These findings indicate that the principles of fisheries acoustics as
well as the current acoustic instrumentation and methodology can also be used for Enteromorpha prolifera detection,
and that hydroacoustics can be used as an available and effective technique for rapid monitoring of submerged
Enteromorpha prolifera. The experiment also shows that the acoustic scattering property of Enteromorpha prolifera is
characterized with special complexity, which is likely to be connected with gas (oxygen ) production property of the
organism during photosynthesis process. Therefore, if acoustic method is to be used for quantitative assessement of
submerged Enteromorpha prolifera, the physiological and biochemical characteristics of Enteromorpha prolifera need to
be observed concurrently. [Journal of Fishery Sciences of China,2009,16 (6):905-913]

Key words: Enteromorpha prolifera; acoustic backscattering property; volume backscattering strength; density of

Enteromorpha prolifera



