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Using environmental DNA (eDNA) in the fisheries and oceanography fields, research on the diversity of biological species,
the presence or absence of specific species and quantitative evaluation of species has considerably been performed. Up
to date, no study on eDNA has been tried in the area of fisheries acoustics in Korea. In this study, the biomass of a
dominant species in the northwestern waters of Jeju Island was examined using 1) the catch ratio of the species from
trawl survey results and 2) the ranking ratio of the species from the eDNA results. The dominant species was Zoarces
gillii, and its trawl catch ratio was 68.2% and its eDNA ratio was 81.3%. The Zoarces gillii biomass from the two methods
was 7199.4 tons (trawl) and 8584.6 tons (eDNA), respectively. The mean and standard deviation of the acoustic backscattering
strength values (120 kHz) from the entire survey area were 135.5 and 157.7 m*/nm” respectively. The strongest echo signal
occurred at latitude 34° and longitude 126°15” (northwest of Jeju Island). High echo signals were observed in a specific

oceanographic feature (salinity range of 32-33 psu and the water temperature range of 19-20C). This study was a pilot
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study on evaluating quantitatively aquatic resources by applying the eDNA technique into acoustic-trawl survey method.

Points to be considered for high-quality quantitative estimation using the eDNA to fisheries acosutics were discussed.
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Fig. 1. Map of the study area of the northwest part off Jeju island.
The purple dotted line indicates the entire voyage track. The red
circle with the number shows trawl station. The stations of water
collection were the same trawl stations with one more station
marked in black triangle. The area with blue hashed line indicates
the region, so called Jeju region in this study, for estimating the

biomass of a dominant species.
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Table 1. The location and depth of water collection for eDNA
analysis

Location

No. Latitude Longitude Depth (m)
1 33° 41.09 125 ° 43.75° 16
2 33° 55.40° 125° 21.10° 17
3 33° 3556’ 125 ° 18.80° 16
4 33° 51.00° 125 ° 21.70° 17
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Fig. 2. Environmental DNA analysis flow.
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Table 2. Total read number by species from environmental DNA
and the corresponding percentage

No. Scientific name T?lﬁil'll]g:?d Perioe/?)tage
1 Zoarces gillii 41530 81.28

2 Chelidonichthys spinosus 8177 16.00

3 Lophius litulon 806 1.58

4 Conger myriaster 263 0.51

5 Doederleinia berycoides 161 0.32

6 Engraulis japonicus 81 0.16

7 Kareius bicoloratus 29 0.06

8 Saurida sp. 28 0.05

9 Lepidotrigla guentheri 18 0.04
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Table 3. Ten dominant species of all trawl catch and ten dominant species of all catch except for demersal species. TL and BW indicate

total length and body weight

Category No Scientific name Miiﬁl)TL Mea(r;)BW g:éigehst & }; \:é:eiglzt
1 Zoarces gillii 41.5 467.1 14031.2 43.2
2 Lophius litulon 323 806.3 5473.8 16.8
3 Okamejei kenojei 253 500.2 3491.9 10.7
4 Doederleinia berycoides 15.2 135.1 2582.7 7.9
Ten dominant 5 Beringraja pulchra 452 1942.2 1942.2 6.0
species of all trawl . .
catch 6 Uranoscopus japonicus 33.7 882.6 882.6 2.7
7 Hoplobrotula armata 38.3 764.4 764.4 2.4
8 Conger myriaster 24.1 59.7 667.4 2.1
9 Cynoglossus semilaevis Giinther 44.5 612.9 612.9 1.9
10 Pennahia argentata 16.9 93.6 561.5 1.7
1 Zoarces gillii 41.5 467.1 14031.2 68.2
2 Doederleinia berycoides 15.2 135.1 2582.7 12.5
3 Uranoscopus japonicus 33.7 882.6 882.6 43
Ten dominant 4 Hoplobrotula armata 38.3 764.4 764.4 3.7
species of all catch 5 Conger myriaster 24.1 59.7 667.4 3.2
removed demersal 6 Pennahia argentaia 16.9 93.6 561.5 2.7
Species 7 Chelidonichthys spinosus 19.5 137.2 274.4 13
8 Pampus argenteus 17.2 234.2 234.2 1.1
9 Scomber japonicus 23.1 209.1 209.1 1.0
10 Spirula spirula 15.2 197.4 197.4 1.0
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Fig. 3. Horizontal distribution map of acoustic scattering strength
(NASC) using the entire transect line data.
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