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Frequency responses of anchovy schools in the South Sea of South Korea in

spring and winter
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Acoustic surveys using a scientific echosounder and trawl surveys were concurrently carried out in between Geoje and
Tongyeong of the South Sea by season. The anchovy schools were identified by trawling in each station and used for
frequency response analysis. Frequency responses of anchovy schools by season and species composition ratio were examined
using multi-frequencies (18, 38, 70, 120 and 200 kHz). The frequency response r(f), is one of the acoustic characteristics
which means the volume back-scattering strength ratio between a reference frequency and other frequencies. In spring, the
1(f) of anchovy schools decreased with increased frequency, with the exception of 120kHz. While, in winter, the r(f)
continuously decreased inversely proportional to the increase in frequency. Frequency response of anchovy schools presented
a distinctive difference between spring and winter, however it did not different in spife of different species composition

ratios in schools.
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Fig. 1. Study Area. The green line is the cruise track of the research vessel. Eight transect lines (L1-L8) are marked. The trawling
stations (T1-T5) are indicated using four colors and symbols. The time duration of each trawling was approximate 30 minutes
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Table 1. The seasonal acoustic survey. The L1-L8 means the transect line number
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Surveyed date Lines surveyed in daytime Lines surveyed at night
Spring survey 2013.4.16-4.19 L1, 7, 8 L2-L6
Summer survey 2013.7.4-7.8 L1, 3,5, 6 L2, 4,7, 8
Autumn survey 2013.9.30-10.3 L1, L3-L8 L2
Winter survey 2014.2.24-2.28 L1, 3,4,5, 7,8 L2, 6
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and Ona, 2003; Pedersen et al., 2004).
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Table 2. Setting parameters for the school detection algorithm

Parameter Value
Min. total length of a school 3.0 m
Min. total height of a school 1.6 m
Min. length of a candidate school 3.0 m
Min. height of a candidate school 1.6 m
Max. vertical linking distance 2.0 m
Max. horizontal linking distance 5.0 m
14:20 14:25 14:30
(a) - W R I '
20ml| ¢

.1 nmi 0.3 nmi 0.5 nmi 0.7 nmi

Sv (dB)

Fig. 2. Processed echograms (defined fish schools) using the T1
in winter. The bitmap echogram shows the fish schools as “True”
and others as “False” (b). Horizontal lines and vertical lines
indicate time and water depth, respectively (a and b). Masked
echogram shows only fish schools after masking out non defined
schools (c).
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Table 3. Catch results from the seasonal trawl surveys
Caught Total
B0 U g S v
(%) Yy g Yy g g (kg)
T1 Anchovy 95 9.2 5.7 32.0
Hairtail 57 - 9.9
T2 78.2
Anchovy 37 9.6 6.4
. Anchovy 60 11.0 10.1
Spring
T3 Korean pomfret 13 - 18.7 17.3
Chefoo thryssa 11 - 11.0
Anchovy 39 10.5 9.9
T4 . 103.9
Japanese common squid 22 - -
T1 Hairtail 88 15.0 60.0 61.7
Pearlsid 63 5.3 1.6
Summer T2 ear‘ o .es 332
Hairtail 35 19.8 131.3
T3 Hairtail 99 16.4 106.7 110.0
T1 Nil
T Nemopilema nomurai 83 - - 120.0
Japanese Spanish mackerel 16 38.5 446.7
Autumn ; ;
T3 Nemopilema nomurai 99 47.8
T4 Nemopilema nomurai 94 11.7
T5 Jellyfish 99
Anchovy 63 8.8 4.4
T1 . 62.1
Large-eyed herring 36 9.4 9.4
Anch 71 9.3 5.7
™ feovwy 3714
Large-eyed herring 26 10.6 12.0
. T3 Anchovy 99 8.9 5.6 67.6
Winter
T4 Anchovy 100 9.9 7.9 408.0
Anchovy 94 11.1 11.0
T5 ) 197.5
Large-eyed herring 3 10.4 9.7
Anchovy 54 11.2 12.2
T6 . 100.1
Gizzard shad 37 16.5 60.3
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Fig. 3. Masked echograms and frequency response graphs of anchovy schools which were caught more than 95% by trawling. The

season and trawl station is shown in each subfigure.
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Fig. 4. Masked echograms and frequency response graphs of
anchovy schools which were caught over 60% by trawling.
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Fig. 5. Masked echogram and frequency response graph of
anchovy schools which were caught less than 40% by trawling.
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Fig. 6. Average temperature and salinity of each trawl station.
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