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Distribution characteristics of egg and ichthyoplankton in the Cheonsu Bay, Korea

Byoung il Youn, Dong hyuk CHol, Yoon seok CHol, Seung Hwan Leg, Dae hyeon Kwon and Maeng jin Kiv*

Researcher, Fisheries Resources and Environment Division, West Sea Fisheries Research Institute, National Institute of Fisheries

Science, Incheon 22383, Korea

To provide information needed for managing fish resources and protecting the ecosystem of Cheonsu Bay, bimonthly variations
in species composition and abundance of fish eggs and larvae were investigated. The samples were collected by using
bongo net at three different stations from February 2020 to December 2021. Fish eggs were divided into Engrualis japonicus
and unidentified eggs, of which Engragulis japonicus accounted for 85.6% of the total eggs collected. A total of 21 species
representing 17 families and 6 orders were collected. The three dominant species were Gobiidae spp, Thryssa hamiltonii
and E. japonicus and these three species accounted for 74.1% in the total number of individuals. The number of species
was highest in August, 2020 and lowest in February, 2020 and 2021; the number of individuals was highest in August,
2020 and lowest in February, 2020. Temporal changes in the abundances of pelagic eggs and larval fishes corresponded

with temperature.
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Fig. 1. Map showing the sampling area in the Cheonsu
Bay, Korea in 2020-2021.
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Fig. 2. The change of temperature and salinity during the season period in the Cheonsu Bay, Korea in 2020-2021.

=7 UERG o, 890 25.0 psu Wttt AF JE-S
2o 31.9 psu =k, 8o 26.3 psu WA LfERE
ok 20219 9] #5 #ﬁ’f 80| 28.4CE 7 =gk,
290ol= 47C R Wokth A5 2> 8ol 27.0TC =

71 =9k, z%ﬂ: 94CE 7P W g %EHHO*
tf. 385 A 12900 31.6 psui 7P A RS

i, 8 -‘é I308psu"“” L AS P2 1299 316
104l 30.8 psui S7| LRI THFig. 2).

ZA}7)7F01 2020-2021d AUz BIYE ZAS 2
a3t AT}, ofgke 20204 2, 1297} 20211 2, 4, 8, 129
£ EFsHA] ootttk EdS 54 ofgh WA

328 | The Korean Society of Fisheries and Ocean Technology

(Engraulis japonicus)?} 1574 ojgto s BRE|Qr) ¢
SRR 20201 4o vlsrdolto] 67 eges/1,000 ',
6oll= Wxjojgto] 2,349 eggs/1,000 m, U]EH o]t
1,878 eggs/1,000 m*7} 2351} 8Uofi= njE=AJojTto]
866 eggs/1,000 nt’, 10€ol= nlE7gofgto] 22 eges/1,000 m’
7F ZdskeiTh 2021 d o A= 6o]l Hx]olgto] 25,861
eges/1,000 ¢, 1]5Ao]ho] 1,763 eges/1,000 m & =
AsFaL, 100l nE7gofgto] 135 eges/1,000 m'7} &
Aot A 2AZIZE 59 ofehe 32,942 eggs/1,000
m7} &35}, o] HX| ok 28,211 eggs/1,000
m'2 A ofgke] 85.6% % 7P 9-4lskel o, nlsA
o] 4,731 eggs/1,000 m* &3} ch(Table 1).
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Table 1. Seasonal change of mean density of fish eggs in the Cheonsu Bay, Korea in 2020-2021

(eggs/1,000 m*)

Year 2020 2021
Species Month Feb. Apr. Jun. Aug. Oct. Dec. Feb. Apr. Jun. Aug. Oct. Total RA (%)
Engraulis japonicus - - 2,349 - - - - 25,861 - - - 28,211  85.6
Unidentified spp. - 67 1,878 866 22 - - 1,763 - 135 - 4,731 14.4
Total - 67 4227 866 22 - - 27,624 - 135 - 32,942 100.0

R.A: relative abundance.

U] (dmmodytes personatus), 35 X|(Liparis tanakai), ‘&
=% (Repomucenus beniteguri), ‘B x|, WA (Thryssa
hamiltonii), R-2|(Argyrosomus argentatus), *+3 sfju}
(Hippocampus mohniker), 117|(Syngnathus schlegeli),
OF %= 7| Ie 2} X| (Omobranchus elegans), A% 712 =
(Apogon lineatus), QA" W<EX|(Minous monodactylus),
F=5 A (Nuchequula nuchalis), Z1Y)= x| (Coelorinchus
multispinulosus), 5= v|(Hexagrammos otakii), 7|
t(Cynoglossus joyneri), 2 B2 H(Sillago japonica), =
7V (Paraplagusia japonica), W =2}X|(Pholis fangi),
E e 2K Callanthiidae) g1 Gobiidae spp), 4=
THApogonidae)$ith. EHof wpg} “so]& (Perciformes)
of 1} olgem 7174 wo| Falsioli, &Wols
(Scorpaeniformes)©] 37l o}, 7}A}u]i{Pleuronectiformes),
ZJ o] & (Clupeiformes), <L7}A] 31 7|E-(Gasterosteiformes)
o] Z¥7} 27K o1%, th-+5(Gadiformes) 17 o] o= L}
E} % TH(Table 2).

oWl QAo 1= 20201 A 1080] X7 o]/} %
ABA| ko, 20212 49, 1090l ZdskA] 2%k

Table 2. Occurrence of fish larvae and juveniles in the

ol

. ZAFATE & 6,762 ind./1,000 m*e] Ax]o)7) EF
on, =017} 2,499 ind./1,000 mOE HA
o 37.0%%5 AFAIsto] 7H 9-8klaL, e
27} 1,730 ind./1,000 m' O & 25.6%S 22| 8}5.0.,
2] 7} 11.5% (777 ind./1,000 n), SH|=a}2] 7} 8.8%
(593 ind./1,000 nr), WIEZE=317] 3.9% (260 ind./1,000
), 7RFe] 7 2.6% (174 ind./1,000 nof), S} 2.2%
(149 ind./1,000 n), 27} 2.1% (144 ind./1,000 ),
ZEe7E 1.1% (78 ind./1,000 nr), H12|, %27}
0.9% (59 ind./1,000 nr’), F=2u]7} 0.8% (56 ind./1,000 ),
o) et 2] 7} 0.7% (50 ind./1,000 m), SEFE 7}
0.4% (27 ind./1,000 nt'), A1317]7} 0.3% (20 ind./1,000
'), A& a7t 0.2% (17 ind./1,000 mr'), SHs-Zbw) =}
2], B.t7], ZH1=27} 0.2% (16 ind./1,000 o), D57}
2%, AreEo] 0.2% (11 ind./1,000 nr) =07 =3
39l CH(Table 3).
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Cheonsu Bay, Korea

Orders Families Genera Species Total R.A (%)
Perciformes 10 9 11 30 52.6
Scorpaeniformes 3 3 3 9 15.8
Pleuronectiformes 1 2 2 5 8.8
Clupeiformes 1 2 2 5 8.8
Gasterosteiformes 1 2 2 5 8.8
Gadiformes 1 1 1 3 53
Total 17 19 21 57 100.0

R.A: relative abundance.
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Table 3. Temporal variation of mean abundance of larvae and juveniles in the Cheonsu Bay, Korea in 2020-2021

(ind./1,000 m”)

Year 2020 2021

Month Total RoA
Species Feb. Apr. Jun. Aug. Dec. Feb. Jun. Aug. Dec. (%)
Thryssa hamiltonii - - - 1,730 - - - - - 1,730 25.6
Engraulis japonicus - - 658 55 - - 15 33 17 777 11.5
Pholis fangi 441 25 - - - 91 - - 35 593 8.8
Ammodytes personatus - 164 - - 10 - - - - 174 2.6
Liparis tanakai - - - - 78 - - - 66 144 2.1
Cynoglossus joyneri - - - 78 - - - - - 78 1.1
Argyrosomus argentatus - - - 59 - - - - - 59 0.9
Nuchequula nuchalis - - - 59 - - - - - 59 0.9
Hexagrammos otakii - - - - - - - - 56 56 0.8
Minous monodactylus - - - 50 - - - - - 50 0.7
Repomucenus beniteguri - - - - - - 16 12 - 27 0.4
Syngnathus schlegeli - - - - - - 8 12 - 20 0.3
Hippocampus mohnikei - - 17 - - - - - - 17 0.2
Omobranchus elegans - - - 16 - - - - - 16 0.2
Paraplagusia japonica - - - - - - - 16 - 16 0.2
Coelorinchus multispinulosus - - - - - - 16 - - 16 0.2
Apogon lineatus - - - - - - - 11 - 11 0.2
Sillago japonica - - - 11 - - - - - 11 0.2
Gobiidae spp - - 1,760 570 - - 153 16 - 2,499 37.0
Apogonidae - - 17 244 - - - - - 260 3.9
Callanthiidae - - 100 49 - - - - - 149 22
Total 441 189 2,551 2921 88 91 207 99 174 6,762 100.0
Number of species 1 2 5 11 2 1 5 6 4 21
R.A: relative abundance.
oIt} 8Yofi= 117) o]& 08 71 uke oiio] slolg] o] % 174 ind./1,000 m’=, E2](66 ind./1,000 n¥), i

il & FAFL 2,921 ind/1,000 mro]9}om, HEx
(1,730 ind./1,000 '), "g=5°12H570 1nd./1,000 ), 1%
25 7H244 ind./1,000 o), ZAH(78 ind./1,000 o) <=
o7 ZFS WAl 12¢¥o)= 2px]o] ZHd o] £
88 ind./1,000 m'=, %2](78 ind./1,000 m*)2} 7}Lte](10
ind./1,000 nf) 27 o}Fo] Zds}3c).

20212 294011 §Jﬂﬂia}i1 91 ind./1,000 ) 17} ©]

fy

o] E&] 0} I, 6Yo= Z33 Ax|oj= = 207
ind./1,000 m 014{153 ind./1,000 m*)2} HEo)E]
= gﬂl ](16 1nd/1 000 o) 27 o]Fo] Edg}mq

8Yo 2 efo| o]ZHM T W|(33 ind./1,000 m), &
7], 1120]1K(16 ind./1,000 nv), YEoFe], A1317](12
ind./1,000 ), AE7}2]%(11 ind./1,000 m’) =&
67 olFo] Eesto] 7h w2 oFo] BRI,
Z3)2F2 99 ind/1,000 m*o|QlL). 1290 #}x|o] %3

o2 orw oh
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S 2] (35 ind./1,000 ),

[e)
#1)(56 ind./1,000 ),
R $02 47) ofFo] FAsHALL.

(17 ind./1,000 m’) <=

MERSHS |4
2020 A=
B4 Avps

Hholl Al AR = Aol o] e -3
2% o)L= 1£0] &d3lo] HEAo] Erlsly
o, 71 9 YW F thofr 2|47} 0.354-1.3530.8, o
SR 8of| 7P =9ron, 12¢0] 7P Wokth SR
A4z 0.191-1.253 5 8ol 7H s=9kom, 4¢of 7
wHolth 5T A4 0.497-0.5645, 497} 8ol 714

=011, 6o 71 wolth S % 242 0.787-1.0002
44} 1290 714 w=9kom, o521 8¥of 7 WA
LEFSCH(Fig. 3).
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Fig. 3. Monthly diversity, richness, evenness and dominance index of fish larvae and juveniles catched by Bongo net

in the Cheonsu Bay, Korea in 2020-2021.
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in the Cheonsu Bay, Korea in 2020-2021.
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sFl o, HE gt (Kwon 2013)°1W—t~ 871 2] ofFo]
2alarole). Eal 1w AL dlok(Kang, 2017)0) A =

87 olFo] E@skeleh. AulolA o] T
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Table 4. Comparison of species composition of larvae collected to those obtained from the other coastal waters of Korea

Cheonsu bay Asan bay Bo ryeoung Wonsan-island

Source Present study (Park, 1995) (kwon, 2013) (Kang, 2017)
Sampled year 2020 ~ 2021 1989 ~ 1993 2011 2013
Number of station 3 3 5 10
Number of sampling months 12 16 4 4
Number of species 21 29 8 8

Mean density (ind./1,000 m’) 6,762 16,809 3,132 5,337
Obiee sgp Sl e Gl g Gl s

(Kang, 2017) 5,337 ind./1,000 m’= oRAFIRS: A )3t b= 7o g2 gete ot 9k A7 |7F 5ok ofghyt
H| A Telj o k= g-o- ZpR]o] o] EdgFo| Yebyith Az o] Zd ko] gl Am UElLE ofof gk 2AbA] <
o3k xjo]i= M) z|e1A 9x]of ufe} o] 7ol Al o xo] Adgk A7} M Qsict. o] sfjdof] EdT AHA|

T B Ao R o] 85k Alvtolo] SAtat U v ZYEHTE ol A SEetA], e
o] Q& Zlor whdEy] uiZo] Aol ZIEF A v & A% ofFw BA, AR 52 A7l
=2of A7 TSRS vlalsko] ofgh Bl Apx]o] o) A¢tez 3fsh= S olFolem, Hants| o]
=] et SAARE 2Qle o il AYzpEnt A F8sk= 270 ol Aoy 24 o
o]t ofgt Bl Apx|o] ZHT; Wok= SR E, s Fol T ol FRlAL elut tiY IR o2 =d
o, 94t T W EHoly Soll S e e s o Zlem wdE et
gichan st Bow ol 2AE Ba| At sole Fua o)
ek sjole] A znie) Hajele] ZAS Aol wislle o), ofeh W AAlole] el &
W aa T S8 W elekKwon, 2013)2 TAIERIGH  wepo] Hgpom, A YA U B9 ofFe] Al
(Kang, 2017)2 o]¥l e} 20g Aol = Bpol o 48] ojehe shz 702 sjelEolm, ol 27]
20l W 2UT) Aolsl el ofelat Aol ARl Qe BAS 714 aelolela AlREr, 12
danbaief o o] Aato A= AARRSE viol 2 U et s of Tt 2do] ZRiEe] AdRtol A
Qlekil PUHERle] Aot AWM SHRAE WY 7] ujizo] Aa) Adke] Za AkAele) Bels 9l
o A3 APk Aol W Aole] Aela  Adwblels makel Mkl ajelold s
2ol o] Folsh onE A £EOE o|FolAol  ARSHE ZASL A4 A0l Gl ) Wastcka SekEc
S, Ea 7k SAFE ekl mersls] olof 3
wisjo] eido] Wi - gz W AL elo] 4 =
a7 zALEolof 3 olt. Aok sl ol A 9172k 37 A HoIA 202061
s lajelolne] ol ES ulmet Zuh obil | 2021744 AU o 630 A e oldt U
(Park, 1995)0)| 4 ¥ o|(Sardinella zunasi)©] 3} al, K A& YATFATE ZA7F F 2P EHSH=E #
212k(Kwon, 20133} YAHERIGHKang, 20170045 o % 482 820o] 2840 R 718 ERkoH, 290 4.
¥l Qo o] WEolasl $-7stol opAaelIl 1 7T R YA Uekiith ofghe W7F 28211 ind./1,000

Golotafele] 9olno] HolS Bk Table 4). mel i ZWO] 85.6%2 /M SHBHAIL, Aol
A ofefel Azte] ek 2AH, A7 el weh  Soluh 2499 ind /1,000 m'E EHFY] 37.0%, the-L

T4 4 ZHFY 2polE Hol= Ao g wrhEch HE2] 7} 1,730 ind./1,000 m*2 ZH 0] 25.6%7} %385}
o] Ao A LrERT ofgt Wl zpx|ojo] AW EJFF o BTt AEfelA] Al4= TFE A4} 0.354-1.704,
Hg> Aol w2 AHYAI7|2F =20] ¥iStol] JaFs  wreEAGE 0497-0.951, A= 0.490-1.000, S
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