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Abstract

This study investigated seasonal variations in species composition and abundance of fish larvae at six
stations in the Geum River Estuary during spring and summer from 2019 to 2021, and examined the
environmental factors influencing these variations. Water temperature, salinity, dissolved oxygen,
precipitation, freshwater discharge, chlorophyll a, zooplankton density, and egg density were analyzed
concurrently. In spring, egg density increased with higher salinity, while larval abundance was greater at
stations with lower salinity. Larval abundance also showed a significant positive correlation with water
temperature. In contrast, no significant relationships between larval or egg density and environmental
factors were observed in summer, likely due to increased environmental variability caused by freshwater
discharge and rainfall. Gobiidae dominated the larval assemblage throughout the study period, exhibiting
extreme dominance in spring, whereas dominant taxa varied among years in summer. These results indicate
that the Geum River Estuary functions as a relatively stable nursery ground in spring, but becomes
environmentally unstable in summer under strong freshwater discharge effects. This study provides
integrated information on the influence of freshwater discharge and seasonal environmental variability on
larval fish assemblages.
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[Fig. 1] Map showing the sampling stations in the
Geum River Estuary.
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<Table 1> Environment abiotic condition during survey

ot ST AN EHI9t iAl Atx[ofe] ZSxdol| JeS nlxleE BEH 22

Temperature Salinity Dissolved oxygen
Year Date (C) (psu) (mg/l)
Surface Bottom Surface Bottom Surface Bottom
2019 25~29, May 18.6£1.5°  17.7482.7°  30.0£22 302421  73+1.1%  7.6£1.1°
Spring 2020 26~27, May 17.841.5*  17.0+1.5°  28.7+4.4 295436  7.8t1.1°  7.6£1.1°
2021 30~31, May 18.5£1.0°  18.4+12°  255+7.1 258+7.8  6.7+1.4™  6.8+1.4™
2019 2225, Aug. 27.1403%  269+04° 27747 279447  6.1+0.5°  5.4+02°
Summer 2020 24~25, Aug. 27.5+0.5°  25.6£12° 247437 272426  64+0.5°  6.2+0.8®
2021 29~30, Aug. 252404°  252+03°  23.3+9.1 272+7.8  5.6+04°  52+04°
Different letters indicate statistical differences (p<0.05)
<Table 2> Environment biotic and abiotic conditions during survey
Yea Depth  Precipitation Discharge Chl-a Zooplankton Fish egg
(m) (mm/d) (10%ton) (mg/l) (ind./m®) (10%egg/m®)
2019 9.8+4.2 8.9£13.4 11,623+2,803" 4.7+1.8° 2,787+1,333 537+296°
Spring 2020  12.5%3.1 2.240.4 16,771420° 3.8£2.0° 7,405+5,796 6044532
2021  10.843.8 6.243.2 32,967+13,552°  6.6+3.1° 13,137+11,371 74451
2019 8.243.5 11.6+5.3 12,326+1,478° 2.8+0.6° 8,612+9,443 1424
Summer 2020 11.74£2.6 4.240.0 41,715£6,452°  26.5+20.0° 941+192 16210
2021 11.743.3 7.742.8 59,798+2,389° 3.6£1.9° 2,899+1,569 29+40%

Different letters indicate statistical differences (p<0.05)
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<Table 3> Taxa composition and number of fish larvae in Geum River Estuary in 2019~2021 (unit:

ind./10°m’)
Spring Summer Relative
Family Scientific name 2019 2020 2021 2019 2020 2021 Total  abundance
(%)
Clupeidae Konosirus punctatus 28 347 375 5.58
Engraulidae Engraulis japonicus 9 13 197 68 288 4.29
Hemiramphidae  Hyporhamphus sajori 91 91 1.35
Scombridae Scomber japonicus 2 2 0.03
Sphyraenidae Sphyraena pinguis 7 7 0.10
Sciaenidae Pennahia argentata 13 13 0.19
Hapalogenyidae  Hapalogenys sp. 3 3 0.04
Leiognathidae Leiognathidae 4 4 0.06
Nuchequula nuchalis 4 4 0.06
Labridae Labridae sp. 35 127 162 241
Blenniidae Parablennius yatabei 24 24 0.36
Omobranchus elegans 3 3 0.04
Pholidae Pholis nebulosa 13 13 0.19
Hexagrammidae  Hexagrammos otakii 3 3 0.04
Sebastidae Sebastes pachycephalus 3 3 0.04
Callionymidae Callionymidae sp. 67 7 10 7 92 1.37
Gobiidae Gobiidae spp. 737 3,734 663 130 23 55 5,343 79.53
Sillaginidae Sillaginidae sp. 4 4 0.06
Cynoglossidae Cynoglossus abbreviatus 38 38 0.57
Cynoglossus joyneri 25 25 0.37
Pleuronectidae Pleuronectidae sp. 107 107 1.59
Apogonidae Jaydia lineata 31 31 0.46
Unidentified spp. 54 29 83 1.24
Total 774 4295 725 372 253 297 6,718 100.0
Number of species 3 5 6 6 6 9 22 22
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[Fig. 8] A dendrogram illustration the classification of sampling periods and station determined by analysis
species composition. Sample abbreviation indicates Season-Year-Station (SP

of

: spring; SU : summer)

<Table 4> Taxa composition in each group in result of SIMPER analysis

Group Species Average simiarity Contribution (%) Cumulative contribution (%)
A Gobiidae spp. 47.9 95.3 95.3
Gobiidae spp. 15.5 68.0 68.0
B Engraulis japonicus 4.5 19.6 87.6
Callionymidae sp. 2.0 8.8 96.4
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