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Species composition and yearly variation of fish eggs and larval fishes were investigated from 2014 to 2016. During the
study period, the fish eggs were identified as belonging to 14 taxa. The dominant species of fish eggs were Leiognathus
nuchalis, Engraulis japonicus, and Konosirus punctatus. These three species accounted for 97.4% of the total number of
individuals collected. The collected larval fishes were identified into 37 taxa, 22 families, and seven orders. The dominant
species of larval fish were Leiognathus nuchalis, and Gobiidae fishes. These three species accounted for 85.4% of the total
number of individuals collected. The diversity index of the larval fishes was the highest in 2014 (H* = 1.60) and the lowest
in 2015 (H’ = 1.15). The evenness index was the highest in 2016 (J = 0.51) and the lowest in 2015 (J = 0.39). The
dominance index was the highest in 2015 (D = 83.5%) and the lowest in 2016 (D = 70.9%). In addition, the economically
important species in this area were Engraulis japonicus, Konosirus punctatus, Hippocampus coronatus, Sebastes schlegelii,

Acanthopagrus schlegeli, and Cynoglossus joyneri.
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Fig. 1. Map showing the sampling area in Gwangyang bay from
2014 to 2016.
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Fig. 2. Seasonal variation of mean water temperature and salinity
in Gwangyang bay from 2014 to 2016.
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Table 1. Yearly variation in abundance of fish eggs in Gwangyang bay from 2014 to 2016

(unit: inds./1,000 m?)

Specics Year 2014 2015 2016 Total R.A.(%)
Engraulis japonicus 12,271.8 10,997.2 7,330.6 30,599.6 19.63
Konosirus punctatus 56.0 7,603.6 8,810.2 16,469.8 10.57
Sardinops melanostictus 0.0 0.0 37.0 37.0 0.02
Maurolicus muelleri 16.9 0.0 0.0 16.9 0.01
Platycephalus indicus 0.0 0.0 41.2 41.2 0.03
Callionymidae spp. 8.8 0.0 0.0 8.8 0.01
Sillago japonica 104.6 50.3 41.5 196.4 0.13
Leiognathus nuchalis 23,313.8 37,661.3 43,706.7 104,681.8 67.16
Argyrosomus argentatus 0.0 1,438.1 1,833.9 3,272.0 2.10
Repomucenus spp. 38.1 160.3 0.0 198.4 0.13
Paralichthys olivaceus 0.0 5.9 33 9.2 0.01
Soleidei spp. 7.9 0.0 0.0 7.9 0.01
Cynoglossus sp. 0.0 0.0 10.2 10.2 0.01
Unknown spp. 174.2 41.9 104.6 320.7 0.21
Total 35,992.1 57,958.6 61,919.2 155,869.9 100.00
Number of taxa 9 8 10 14

R.A.; Relative Abundance.
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Table 2. Seasonal variation of abundance of fish eggs in Gwangyang bay from 2014 to 2016

(unit: inds./1,000 m®)

Species Season Spring Summer Fall Winter Total

Engraulis japonicus 0.0 24,371.8 6,227.8 0.0 30,599.6
Konosirus punctatus 0.0 15,138.3 1,331.5 0.0 16,469.8
Sardinops melanostictus 37.0 0.0 0.0 0.0 37.0
Maurolicus muelleri 16.9 0.0 0.0 0.0 16.9
Platycephalus indicus 29.3 11.9 0.0 0.0 41.2
Callionymidae spp. 0.0 8.8 0.0 0.0 8.8
Sillago japonica 0.0 0.0 196.4 0.0 196.4
Leiognathus nuchalis 0.0 41,067.7 63,614.1 0.0 104,681.8
Argyrosomus argentatus 0.0 1,539.0 1,733.0 0.0 3,272.0
Repomucenus spp. 0.0 49.0 149.4 0.0 198.4
Paralichthys olivaceus 0.0 9.2 0.0 0.0 9.2
Soleidei spp. 0.0 5.9 2.0 0.0 7.9
Cynoglossus sp. 0.0 0.0 10.2 0.0 10.2
Unknown spp. 54.6 102.6 86.3 77.2 320.7
Total 137.8 82,304.2 73,350.7 77.2 155,869.9
Number of taxa 4 10 9 1 14
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Table 3. Yearly variation of mean abundance of larvae and juveniles in Gwangyang bay from 2014 to 2016
(unit: inds./1,000 m®)

Year

Species 2014 2015 2016 Total R.A. (%)
Engraulis  japonicus 917.6 780.1 568.0 2,265.7 15.98
Thrissa hamiltoni 47.9 0.0 0.0 47.9 0.34
Konosirus punctatus 179.6 387.9 137.5 705.0 4.97
Maurolicus muelleri 14.0 8.1 0.0 22.1 0.16
Hippocampus coronatus 19.4 0.0 0.0 19.4 0.14
Hippocampus aterrimus 4.9 0.0 2.7 7.6 0.05
Syngnathus schlegeli 38.1 20.5 9.8 68.4 0.48
Sebastes schlegelii 10.2 0.0 0.0 10.2 0.07
Sebastiscus marmoratus 0.0 0.0 2.9 2.9 0.02
Platycephalus indicus 33.8 0.0 15.6 49.4 0.35
Hexagrammos otakii 12.9 159 18.3 47.1 0.33
Hexagrammos agrammus 15.9 8.7 10.6 352 0.25
Lateolabrax japonicus 1.8 0.0 0.0 1.8 0.01
Sillago japonica 73.6 40.6 29.6 143.8 1.01
Sillago sihama 0.0 27.5 0.0 27.5 0.19
Coryphaena hippurus 1.6 0.0 0.0 1.6 0.01
Leiognathus nuchalis 2,687.9 3,871.6 1,930.4 8,489.9 59.87
Acanthopagrus schlegeli 5.6 8.2 13.5 27.3 0.19
Nibea sp. 2.5 0.0 0.0 2.5 0.02
Argyrosomus argentatus 113.6 0.0 85.6 199.2 1.40
Pholis fangi 7.9 18.0 0.0 259 0.18
Pholis nebulos 21.1 17.6 10.5 49.2 0.35
Ammodytes personatus 11.0 0.0 0.0 11.0 0.08
Omobranchus elegans 88.0 66.8 50.6 205.4 1.45
Parablennius yatabei 10.3 0.0 5.8 16.1 0.11
Scartella cristata 34.8 25.6 46.2 106.6 0.75
Repomucenus sp. 59.1 49.5 68.2 176.8 1.25
Gobiidae spp. 387.7 208.6 756.2 1,352.5 9.54
Limanda yokohamae 7.9 5.6 0.0 13.5 0.10
Cynoglossus joyneri 1.0 7.8 8.3 17.1 0.12
Rudarius ercodes 6.7 5.6 16.5 28.8 0.20
Takifugu niphobles 0.0 0.0 2.3 2.3 0.02
Total 4,816.4 5,574.2 3,789.1 14,179.7 100.00
Number of taxa 29 19 21 32

R.A.; Relative Abundance.
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Table 4. Seasonal variation of mean abundance of larvae and juveniles in Gwangyang bay from 2014 to 2016

(unit: inds./1,000 m®)

Species Season Spring Summer Fall Winter Total
Engraulis japonicus 0.0 527.3 1,738.4 0.0 2,265.7
Thrissa hamiltoni 0.0 479 0.0 0.0 47.9
Konosirus punctatus 0.0 613.2 91.8 0.0 705
Maurolicus muelleri 0.0 22.1 0.0 0.0 22.1
Hippocampus coronatus 0.0 3.5 159 0.0 19.4
Hippocampus aterrimus 0.0 2.1 5.5 0.0 7.6
Syngnathus schlegeli 0.0 40.2 28.2 0.0 68.4
Sebastes schlegelii 0.0 10.2 0.0 0.0 10.2
Sebastiscus marmoratus 0.0 2.9 0.0 0.0 2.9
Platycephalus indicus 0.0 18.4 31.0 0.0 49.4
Hexagrammos otakii 31.2 0.0 0.0 15.9 47.1
Hexagrammos agrammus 30.1 0.0 0.0 5.1 352
Lateolabrax japonicus 1.8 0.0 0.0 0.0 1.8
Sillago japonica 0.0 10.5 133.3 0.0 143.8
Sillago sihama 0.0 12.8 14.7 0.0 27.5
Coryphaena hippurus 0.0 0.0 1.6 0.0 1.6
Leiognathus nuchalis 0.0 2,751.8 5,738.1 0.0 8,489.9
Acanthopagrus schlegeli 0.0 27.3 0.0 0.0 27.3
Nibea sp. 0.0 0.0 2.5 0.0 2.5
Argyrosomus argentatus 0.0 34.4 164.8 0.0 199.2
Pholis fangi 23.8 0.0 0.0 2.1 259
Pholis nebulos 38.8 0.0 0.0 10.4 49.2
Ammodytes personatus 0.0 0.0 0.0 11.0 11.0
Omobranchus elegans 0.0 89.7 115.7 0.0 205.4
Parablennius yatabei 0.0 0.0 16.1 0.0 16.1
Scartella cristata 0.0 339 72.7 0.0 106.6
Repomucenus sp. 0.0 81.0 95.8 0.0 176.8
Gobiidae spp. 279.8 597.6 406.5 68.6 1,352.5
Limanda yokohamae 0.0 13.5 0.0 0.0 13.5
Cynoglossus joyneri 0.0 0.0 17.1 0.0 17.1
Rudarius ercodes 0.0 3.9 24.9 0.0 28.8
Takifugu niphobles 0.0 0.0 23 0.0 2.3
Total 405.5 4,944.2 8,716.9 113.1 14,179.7
Number of taxa 6 21 20 6 32
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Fig. 3. Yearly variation in number of taxa, evenness, diversity, and dominance index of larvae in Gwangyang bay from 2014 to 2016.
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