PISSN 2671-9940

eISSN 2671-9924

J Korean Soc Fish Ocean Technol, 60(1), 018-026, 2024
https://doi.org/10.3796/KSFOT.2024.60.1.018

- = FISHERIES OCEAN
KSFIT 12cinoLoGy

www fishtech.or.kr
{Original Article)

H

o] LA 7| & 0|4 ket A (Nemopilema nomurai)®)
ua

SAeehaL AR el sh ShY, S ARere 2| Euata R e, 2 )
AL, SR sha SepA AL AR sH e

Density estimation of giant jellyfish (Nemopilema nomurai) using a scientific

echosounder

Sunyoung OH, Kyoung-Yeon Kiv', Seok-Hyun Youn', Sara L, Geunchang Park, Wooseok On’ and

Kyounghoon LEg™*

Student, Department of Fisheries Physics, Pukyong National University, Busan 48513, Korea
Researcher, Oceanic Climate and Ecology Research Division, National Institute of Fisheries Science, Busan 46083, Korea
Scientist, Institute of Low-Carbon Marine Production Technology, Pukyong National University, Busan 48513, Korea
3Professor, Division of Marine Production System Management, Pukyong National University, Busan 48513, Korea

In this study, we estimated the distribution density of giant jellyfish in coastal waters of Korea in 2023 and compared
the occurrence of giant jellyfish over four years. In May, the giant jellyfish were mainly distributed in the waters of the
Yangtze River outflow, and in July, they were highly distributed in the west of Jeju Island and near the south coast of
Korea. In addition, when comparing the distribution densities of giant jellyfish in Korea over four years, both acoustic

and sighting surveys showed that the highest density of jellyfish occurred in 2021.
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Fig. 1. Survey area; (a) East China sea, (b) Coastal waters in Korea.
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Table 1. dB-difference applied to acoustics analysis
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120 kHz Raw data (TS)
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Data range bitmap
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Matching

ping times

Single target detecion

Fig. 2. Flow chart of processing jellyfish identification
120 kHz to apply the single

material using frequencies 38,
target detection method.

Table 2. Setting parameters
detection method

to use the single target

AMVBS 2038
Min. range 0.67
May
Max. range 11.01
Min. range 10.08
July
Max. range 20.13

Parameter Value
TS threshold (dB) -65
Pulse length determination level (dB) 6.0
Minimum normalized pulse length (ms) 7.0
Maximum normalized pulse length (ms) 1.5
Maximum beam compensation (dB) 2.0
Minor axis angles (degrees) 0.4
Major axis angles (degrees) 0.4
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Fig. 3. Density of distribution by survey method in the East China Sea in May 2023; (a) Acoustic survey, (b) Sighting

survey.
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Table 3. Density distribution of jellyfish in the East China
Sea in May 2023

Acoustic survey Sighting survey

Station Count Density Count Density
(ind.) (ind./ha) (ind.) (ind./ha)
1 12 0.6 0 0.0
2 16 0.7 0 0.0
3 24 1.8 0 0.0
4 16 1.3 0 0.0
5 50 2.8 0 2.0
6 14 0.7 0 0.0
7 - - - -
g R ; - -
9 123 12.6 144 34.6
10 42 2.7 0 0.0
11 19 1.5 0 0.0
12 49 34 0 0.2
13 46 3.2 0 0.0
14 - - - -
15 39 4.7 3 0.8
16 62 14.2 240 143.3
17 62 5.2 2 0.5
18 29 1.9 0 0.0
19 23 1.5 0 0.0
20 110 5.3 1 0.2
21 18 0.7 1 0.0
thva;/ 754 3.6 391 10.1
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Fig. 4. Density distribution by survey method in Korean nearshore waters in July 2023; (a) Acoustic survey, (b) Sighting

survey.
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Table 4. Density distribution of jellyfish in Korean
nearshore waters in July 2023

ISOIZER7 IS 0183t =RatlAlsutz|(Nemopiema nomura)2] 22 T 73

Table 5. Distribution of mid-low layer density compared
to the monthly surface layer for 4 years

Acoustic survey Sighting survey

Station Count Density Count Density
(ind)  (ind/ha)  (ind)  (ind./ha)

1 i i i R
2 8 0.5 0 0.0
3 - - - -
4 28 4.4 0 0.0
5 - - - -
6 80 4.7 37 8.0
7 2 0.1 0 0.0
8 10 1.2 0 0.0
9 28 1.6 0 0.2
10 10 2.1 0 0.0
11 6 0.9 0 0.0
12 2 0.1 0 0.0
13 2 0.1 0 0.0
14 2 0.1 0 0.0
15 4 0.1 0 0.0
16 38 4.3 0 0.0
17 45 2.3 9 2.0
18 0 0.0 0 0.0
19 0 0.0 0 0.0
20 0.0 0 0.0
21 50 2.0 0 0.0
22 1 0.0 1 0.2
23 0 0.0 0 0.0
24 0 0.0 0 0.0
25 0 0.0 0 0.0
26 0 0.0 0 0.0

Total / Avg. 317 1.1 47 0.4
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May 7.7 25.8 0.3

July 4.0 53.3 0.1

Table 6. Distribution of mid-low layer density compared
to the surface layer by year for 4 years

Year Acoustic survey  Sighting survey ( Aclf)itsi'?ics y
Density (ind./ha) Density (ind./ha) Sighting)
2020 7.3 56.1 0.1
2021 8.7 80.6 0.1
2022 4.6 19.2 0.2
2023 2.2 4.7 0.5
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