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Distribution of Fish Eggs, Larvae and Juveniles around
the Youngsan River Estuary
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Distribution of ichthyoplanktons and its relation to environmental factors (temperature, salinity, chlorophyll
a) around the Youngsan River Estuary of Mokpo, southwest coast of Korea were investigated based on
the samples collected bimonthly from February to December, 2001. Unidentified fish eggs were most abundant
1,345 eggs/100 m’ in August, while eggs of Engraulis japonicus were most abundant 63 eggs/100 m’
June. A total of forty species of fish larvae and juveniles belonging to the twenty families under six orders
were caught, with six gobiids, four 1ceﬁshes four croakers and three herrings being represented. Fish larvae
and juveniles peaked 17,757 inds./100 m’ in August, which consisted of 91, 02% of gobiids, 3.69% of gunnels
and 3.67% of icefishes, and they were most abundant 7,467 inds./100 m® at St. 7. Cluster analysis based
on the individuals of fish larvae and juveniles showed that six months were classified into two groups
at the dissimilarity 70, the first was composed of June and August and the second was February and
December and April and October were not clustered with any other months. In August when species diversity
index was the highest, eight stations were classified into two groups at the dissimilarity 70, the first was
composed of St. 1, 3, 4, 5 and 8§ and the second was St. 6, 7 and 2. As a result from correspondence
analysis, there is no effect of the environmental factors with a density of fish eggs and larvae, but correlation
could be found between a density of fish eggs and chlorophyll a.
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sy Agtsldele A=RE 33 2R g ojgy  AHHORM 3o aiqrel AeE SAo] £¥H7] M)A
AN o)edo] Aays) ghom Ay} S Wo] Feol, Gom Ak ZHAhr) 2UEE T N A e EAS
WA okl 2, Ad) o] B e saqxse s WA HUTH (Park, 2001). ol mEF G4 kS AH W
(NFRDA, 1997). 18] o] 8j}& Ao 01%6}: by S BB WS (Park, 1987), F4IE s A A-Fo
B2z 7%, vlo], Wo] na), AR, 2x), #xr), 3o, 7AW E (Park, 1987), AAEE 3 HE (Lim and Park,
=24, A&}, ZeAel 5 11F0] Kaso] ) (NFRDA, 1998a, b), ot F FHHEFH G- B (Park, 2001) 5

2000). ©]x & @}ﬁo}_:_‘,] S D Lo 2 o)L= =R Oj?‘i—Lﬂ' AT, o] e }'2101-4 Tx4,
of iAol n HE Fe o} 2PN} EHETkE oy TET T THENN SFEA) PIAE Gl vl A

w50l o4 AAUrAY B HeHew 7Y Bast 11z
1=y AL A (estuary nursery)S O F, Fo] 7] AFA

Melds Aol S dxRe] B gy o LT AN IAA 2 McHugh, 1967), A A92
AR (Jeon et al., 2000a), )= (Jeon et al., 2000b), TH 7+ SRR O]J&O} —’F_/}}/‘(E%Q Akl g S
Jeon et al, 2001)& ThAHL.E FaE o] Aol Ay S W WAL, A9, T2 Heg, g, ofdd Fef A7
dore] Zao] X F QA B 1 2w s g /T AFHAT (Lasker 1987). ZHoll A= 1980t 58] 242
ATE Asl FADA BT, B sl e osod) 3 O BN S A A0l P el e

A2 Bop oo ¥4 dRAols] T2 B 2] 444

*Corresponding author: taengko@hanmail.net Ell (Park, 1999), AFdAE & Q1 F4F 25 B8 (Sebastes schlegeli)
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*@%5}1 EA B (Park, 1999), 53 F32o) np2

EA (Kim, 1999), W&ol ©2 ¢ 2 z2px]oje]
Cha, 200’) ) 271473 Qo] AS2H A=
e (Lee and Go, 2003) § T3l Rolo) A AE7)
lq

2 }a_i ol Rarfols} Xl 1R ol2 Bt A

o
o] %o} (Kim, 1993), ©] Z7[AAIS] Abd-go] olfel g
FegE AARAe Fodclerg d#Xn v} (Ahlstrom,
1954; Kim, 1991). ©]2]3} o] FE 7}]] o1& 2712140
g Dol ZAT Y Ay dAY] AT 2 Ak
A (Kim and Lo, 2001)%F i, F9]9] 3% 27|4%
2 A} (Nakata and Zenitani, 1996; Qozeki and Zenitani, 1996;
1996), Aol o] 4=4-3} A2 (Haedrich, 1983;
Kasai et al., 1992; Nakata, 1996) 5 t}%3 7R 17} Qo).
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Watanabe et al.,

aoke] AF@Agel st EAstArt
M2 W gy

dApR| o] FE 9} ShgEF T S B8] K3t
AR SeIN Ag712 B2 S 10LE AFte] 2 3
S S, HxFEaY 25543 9T
5 FEAEA GRELY] HEE Park (1987)«1 das Fa
OP%‘\E} oH°“§“ OJZW —:‘Eié as @4 1 FE33

o ntx

N A4 PSP E APHE st “**S}ﬁt} /\1 g
ike] 8/ ?Mj (Fig. 1) °ltA 2001'd 2, 4, 6, 8, 10, 129 9]
630l Zx HFA7F £328E UNESCO WP-2 Net (4F
60 cm, 5 200 pm)E 0]-§5ta] 1087 RZFANA 2.3 m ==

L 2kn &5 2 _/,:Jﬂ olarsl 35 EEWH O Z A

Ag AEE o] &3l BAF G MAG= B
A= o] B-F-= Yoo and Kim (1985), Okiyama (1988), Matarese
et al. (1989), Kim and Han (1990), Lee (1992), Nakabo (1993),
Youn and Kim (1998), Kim (1997) 5% Zsl9lon, E54)
Al Kim and Kim (1997) 2 Froese and Pauly (2002)3 whgtt},
Apxjo] AL G441 AHH] (image analysis system)S ©] 88}
o 001 mm D97bA] S50, AR HeE LA sEHn
o pa, AR AR|oie] AlFd, A 9E FHE
418 2]8}4] Shannon and Wiener (1963)9] ¥hH o2 Z0ukw
AFHYE T, ARl 8 E MASl 23 A)7)
Ho29Y Ha) B8 213} Primer (ver. 5.2.4)% o] &3]
Bray-Curtis dissimilarity® 7§+ % 52| % (dendrogram)E 2t
A3t (Pielou, 1984). dx}x|o] EHFH £, A8
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Fig. 1. Map showing the sampling stations in the Youngsan
River Estuary, Korea.

F229 99 AL SYSTAT (ver. 9A0)0ﬂ/q oo 2]
4] (ANACOR)E Arl8te] FA3s19qch

= | ot
sere
BE5429 gL 29 3857C (HF 5.20), 49 11.7-
14.0C (B 13.0C), 69 19.8-224C (BT 21.17C), 8¢ 246-

273C (@ 2587), 102 20.0-23.0C (H 20.5C), 129

7.2:9.7C (Bt 85C)E 6-1080) 20T o)L FA 34
8¥o] 258TCE HYAL (Fig. 2).

EEHEL 290 29.8-342 psu (BT 31.9), 49 29.3-31.5
psu (G377 30.38), 62€ 16.7-35.6 psu (H 28.75), 84 12.3-31.9

psu (HI 25.17), 10¥ 23.3-309psu (FT 28.90), 12¥
31.0-324 psu (B 32002, 683 ¥ W Zo] & o) &
GA7Y sFEe] Zhe LR f oy, AHEZ = g, 1,
St. 3, St. 4, St. 5 5 AR G247} 317 FHM PR

@ L}E}LH“E}(FIg 2). $H4, St 2 FE 7HHW e
= @7t nete B 2ewel 9 AL S A
e AEFH EAA) A WBZo) APt

FEZI oo 29 149412 pg/L (BT 1.62), 4¥ 1.56-9.95

g/l (T 349), 69 0.46-6.79 ug/L (B 3.21), 89 1.53-3.84
pg/L (BIF 2.74), 109 1.07-2.0 pg/L (BT 1.26), 129 2.55-
428 g/l (BT 302)2 4€0] HAUlgon, YYEEE FH
ZA ¢E<2l S. 10] HUE Rolx BAld A3 HEZ

tlo o%
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Fig. 2. Variation of temperature (upper), salinity (middle)
and chlorophyll a (lower). Black circles indicate average
value and bars indicate standard deviation.

YER AT (Fig. 2).
ofetel &

B X) (Engraulis japonicus) o1& 623} 3¥ T &Y
ow 9 ZHZF (eggs/100 m)S 680l 63712 NPT A
é t“i%}& Fabd skl A 74 Qs fA]§ st

=yl A 37 E Ao, HE 9} A e FARL st
EHE)Oﬂ}\‘l 24702 EJ} (Fig. 3).

‘315;q olgte] ¢ 2T (egey/100 M) 4 HE EH3}
7] A &pate] gl 13457H§ HE e, AHE 24
22 St 1 (47770), St. 4 (44971), St. 5 (3607W), St. 2 (3457K)
oz Ju 7Y Azslgel ofd SAFe] WA
797%2 A4} (Fig. 3).
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3 —Agts| el EH3 ARl F 65 207 4049F 0
2 olF 8%% e 4 At 5 &8 dre o5
123}, o) & 23}, Hoj & 25, 7} & 27l o,
238 S5 BEY 6%, BoH 4%, D)H 4F, Hol
3% T st =4 XMOH x4 91.02%7}
W5ojg ojFoln, 1% FEUF] 65.9%= S+ 3AL,
a9 #EH A7 F 7} 3.69%, ol o 77t 3.67%=
Z3 T LA AT S B Woji
£ 8¢, Holzte 6, vzt o} W olF= 4l

A E2dFe JeRiA dojols BFA (89), ¥
(109), 27| (6-839) 5, AojFl= o] 8Y), FA (69),
Hido] (68), FEw|=eA Tl A=A (12-49), o)
o= =50 (10-1249), AW (89), 5ol (109)
5ol 233kt 10-12989 £33 =3pioj A o] 48.3-
68.8 mm2] v]Ao] @A MAER vt HuQl A=
2ol A Bel A-HATE (Appendix I).

AExlofel Al-Z7HA REEY

24 0]} 282 (inds/100 m)S A7) EH .08 Yol 17,757
vlgl 2 Ao olo] 6o 2,220 E &3k, 8¥
8 o] AA dH 806%F AASATE Y Ao
ZHLL st 7 (FE)oNA 74677 )& HUl¥en, o]of St
6 (FaN =)ol A 626201, St. 2 (IEE)olA 4,014v18] 2 &=
o2 ad% EH3 Y (Fig. 4).

F KXfe] AlSIHE HEAHS

FZUE (Tridentiger trigonocephalus)s 6932 sgol 7
Ao Zgslgon, AL 69 1.5-82 mm, §¥l 1.5-
17.1 mmE 6¥RT} 8¢l tF/iAe] FdANEI} EAdch
AEE2E St g4 tIE/RAIZ 283 vhd Ve x] A Yo
Ae B 30mm o3k A RS ARste] AF
7 FEYS AR Z7]A XM B

AW =22 (Pholis fangi)ys 2%, 48, 1248 £H39oH,
129 St 29k St. 5 182 St 7914 HIFAA 9.0 mm
o3t} £ AA S0 tlREEolAUTt 28 st 28 A
A G X YT 4Pl st 8ol ZF3IHTE AT
HEo 280l St 3, St 7, St 8ollA HE A 190 mm ©]/de]
HEMNA 7L 233kd L, 490l= St 8ol HF 320 mm ©]%
o] & MAEC] 83w TS JEAC

THEN

Chesd

A7 28 2458 8o 2Fo 2 HU, 1299 2802
H4, =9 7Hil¢ (inds./100 m )= 8¥ol) 17,7570}l = Z i,

1290 70lE) 2 4, 2UUYERSF (H)= 10890 1.982F
A, 290l 01578 FAE YERNAT (Fig 5). AR &8
22201 2T A HYE KBS 89 AFE 28 25
St. 6 (FBIE)NA] 10202 A, St. 5 (FAH4F SHFEE)N A
6Z0 7 HA 23 MAFE st 8 (FAE)ANA 7,032v12] 2
A, st 4 (BEXFHoA 5771212 HAE JERSch o] A7)
£8% 71 FEYSo 68%= F--3sA e oo ¥F
o R (30%), AAE (03%), AWl (03%) 59 wo = /‘ﬁ%}
gt AR Skt Aar) AEW 1089 A

FTE St 7 (A2E)elA 4T 02 AU e, o] A7 gaﬂ_
Z 7hed Awoled wgolr) Zhz 19.3%2 A3
olo] MY (15.4%), &1 (13.6%) T T« 2 330
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A7V 5= dissimilarity (©]38) D) 708 7|F2 2 2709 1g5 2
2 s F A #4 647 31AIQl 8¥ 0] D 585004
A=) I group FAAT FA 12854 290] D 601
A B350 T goupS BB I, D B8E VI1ECRE
I group®] 1083 AAHY, 11 group2 447 HIH] &
20T o]AQ 6, 8, 10€0] SR Fojx|a1 18] A7V} sz
Fole Pae ehigle

ES
A& AAeao e dAed 2
I 68 D 70L 71ELZ 149 128 dASE R olu
St. 2= :l%—oﬂ/\‘] Xﬂﬂﬂ?ﬁxgﬂﬂ, 8%% D 70—% 7].{:_0__; 1
group (St. 1, 3, 4, 5, 8)7 I group (St. 2, 6, )&= Lol AT
697 88 B AAEA BFNA st 27F G sl
A EHE st 1-5 = FUFA ThE a2 £33ty AoR

LTl (Fig. 6).

o AR ZEF
g g9 BAE FEE7 st g UA A (Corres-
pondence analysisyS AN T AFE Table 13 #oh A &
B A Z kol 0.6665F A2 3 33 3k 4 £} 2%
Atole] Armoln I thg v A gk 0.20281% A2F9 A
ojt}t, A1ZL wHEES o dYyE RELS F 39
86.1%, A|2%L 8.0%= 22+ FHANA 94.1%S AE ekl
ek w3, Al1Z] 423k 2071.948 AT 25(5%5)% 1%k
Boy mAeg gu)rt ok B 5 AT} (Table 1).
A2 thate] FHFQ A AT UM FEFT (,
Fe Hazse odR Zaad g9 ez thE v
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Fig. 4. Abundance of fish larvae and juveniles in the Youngsan
River Estuary, Korea, 2001.

23l3 gom 499 68 22 o 2
AT 29, 109 2 29 BEFE, AT,
3 YAt (Fig. 7).

B aApsgox £33 ApX| ol 400dF 02 QG
SR 3670 B5HT (Jeon et al., 2000a), o1& 177) EH
(Jeon et al., 2000b), &H 7t 217] ¥F* (Jeon et al., 2001)E T+
woron] o] Jeon et al. (2000a, b, 2001)°] WEH} AFE
Z FE7A BFIA gon folme &AF A5 o] 4740l
B3feln ggnte 2E A o] vhijo) fxet vk Aol
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Fig. 5. Bimonthly variation in number of species, number
of individuals and index of species diversity of the larvae
and juveniles collected from the southwest coast of Korea,
2001.
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Fig. 6. Dendrogram illustrating the sampling stations using
the species composition of fish larvae and juveniles collected
in June and August, 2001.
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Table 1. Test of chi-square of the six factors by correspondence analysis
Singular value Principal inertia Chi-square Percent (%) Cumulative percent (%)
0.66650 0.44423 2071.94 86.13 86.13
0.20281 0.04113 191.84 7.98 94.11
0.17393 0.03025 141.10 5.87 99.97
0.01137 0.00013 0.60 0.03 100.00
0.00032 0.00000 0.00 0.00 100.00
Total 0.51574 2405.49 100
4 — QIS PsA BEE AFsEh FHAAE drjele]
F Al g A7) W3 F0]H, Choo and Kim (1998)
. & gel BA wAto] 7 wamm sreameroll 2}l 2] FellA] Ate
e 2 $5E 22 dste] 4@go] ol n Rusg
w ARsdolN e, 9%, Fued oo BAARTL IR}
. o] LX) JF& VNS TYHI) Asel HAAR
g o P .y, Hg QNG A% BRAAE o@D AXo] BAY fe]
= Larvae T&;% 3 A VA BT O 2228 o) oD AL
- ol sl Aoz veigh webd, 947 s Fu
Foe) drAle) FEE BAAARG 29H 89 F,
N7 B e 4E 9ihde 9| av F2el
ash olgre) Fe ARH Y WP Ardn
. 2 AT el e B ojgte 69U sLol FRAAR
4 0 y Aole A8 2@3A Bk ol2@ WM A ol
DIM (1) iy mo] APRE REAF B A A0 5
Fig. 7. Correspondence analysis of the six factors. Ap, April; Hrh A Lee and Go Q002)= AFAR FA AAfo] A
AE,. A'ugust; Ch, Chlorophyﬁ/ a; De, December; F;:, Fpe;brugryz RE oldE T3 FA| AF|o7} AFE HRALAN Al
Ju, June; Oc, October; SA, Salinity; TB, Temperature of T AR g dE Aoz ol FuiAM dAste AL
bottom; TS, Temperature of surface. uHgl B} 913, Kim et al. (2002)2 =gt @ ] Sk B

WEAF 18.2%, 7HEolF 7.1%, B-5wlo] 57% o8 943

‘~D:

FH (Jeon et al.,
=z

W S EFRF 3.69%, WolE 3.67% 59

7} H9A Be

2000a), ¥ AT I F5O1F 91.02%,
£o 7 WEAF

AishE TRl BR oA Fols ne

31 o]l A7t zlol 2 AR T 58}, Jeon et al. (2000a)2
U Ax0] FEFo] 6Uo] AUATT By HGO L, &
Ao Al gdojda B AFoe A
2EO 1} Jeon et al. 20000y 640 FFHoE ¥

Bastd). oleisk FxAe Aol HadR

200019 velgE A= Ze] A
al,, 2002)3} APo] A& Zoeg FFHY.

WA o] i

olF7F Ed3tA

At < o
282 (Kim et

e Rate] AA e LA

Leiby (2000)1_ =l J (estuary)Q] A& E2 87 (nursery

ground)2. 2 2] 7]%

LT R EERREBERE)

Foll o3t dAgtogo] 42 Som) Hiof ujaty, K3}, o]
Wgel vlXE G Soll U3 I d=E LR AT
Nakata (1996 DAIo17} A A3} eddy (A-8E0] 3579

ofsl At B Wl m-24 Ha

o 7o) Zjojel 4EA

Holl 283l 29749 =)o A-rﬂﬂ} 3 v} ok
ole} &g B Al g skt H‘E b2
Az 9 Hggo @ BAGEY o] Jeon et al. (2000a)T

A dH sz Autolr}. whd, JAk); 7y t)BAE Alo)
o 9Jx&e 90 E(34.62°N, 125.84°E)N Al B X A=x]o]7t
5-1099) &8st 79 A 8=12)/100 m*©] I (Jeon et al.,
2000b) FH oAM= Fx] 227} 6-78 F<F 24912]/100
m’7} 233l (Jeon et al., 2001) °]= $-o]x L gHwro]
siato] Gar 79 Fsl ol YAE (Jeon et al, 2000a)
Bl oA eb8 A (Jo et al, 200002 A WEo 2 = FH}

2RI dAR 09 ol FFE mREUME AR
H3led Al H e Z/REE B3 A3, 9A7) s7S st
49} St. 5% 02 knZE HAXE e, St. 12 0.4 kn, St.
2€ 1.1-1.6 kn, St. 32 2.2-3.1 kn®E HG o, 2eks)9d st
62 1.7-19kn, St. 72 1.8-2.3 kn, St. 82 2.3 knES VERAG ]
Eoh AFe] 544 AR/ BAHE 9 e ZA oo
Z EBEHHe AYe st 2, St 4, St. 5, St. 7, St. 82 o=

e FRIA o %:E-‘i—*éa‘ ojw gt fAMIE HAT F %

A, AN A9 25e) SEU W, T 4
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Appendix 1. The list, size and abundance of fish larvae and juveniles at each month in the southwest coast of Korea, 2001

. Standard length Abundance (Number of individuals/100 m3) - Percentage
Species Total o
(mm) Feb. Apr. June Aug. Oct  Dec (%)

Engraulidae

Setipinna taty 4.2-17.0 - - - 26.46 - - 26.46 0.12

Coilia mystus 5.3-15.2 - - - 4.18 4.53 - 8.71 0.04
Clupeidae

Konosirus punctatus 2.2-11.9 - - - 11.74 - - 11.74 0.05

llisha elongata 4.2-99 - - 17.99 - - - 17.99 0.08

Sardinella zunasi 2.94.0 - - 4.07 - - - 4.07 0.02
Salangidae

Neosalanx andersoni 48.3-68.8 - - - - 4.53 1.04 5.58 0.03

Neosalanx jordani 3.8-13.7 - - - 50.31 - - 50.31 0.23

Salanx ariakensis 5.8-6.9 - - - - 6.46 - 6.46 0.03

Salangidae sp. 5.7-77.4 0.68 741.9 - - - - 742.61 3.37
Syngnathidae

Syngnathus schlegeli 10.0-31.1 - - 2.64 1.25 - - 3.89 0.02

Hippocampus sp. - - - 2.62 0.80 - - 3.42 0.01
Liparidae

Liparis sp. 30.3-35.7 - 20.63 - - - - 20.63 0.09
Scorpaenidae

Sebastes sp. 3.7 - - 0.68 - - - 0.68 0.001
Moronidae

Lateolabrax maculatus 4.2-4.9 - - - - 6.46 - 6.46 0.03
Apogonidae

Gymnapogon sp. 3.3-38 - - - 1.22 - - 1.22 0.01
Haemulidae

Hapalogenys mucronatus 3.7 - - - 0.73 - - 0.73 0.001

Hapalogenys nitens 2.7-3.4 - - - 717 - - 7.17
Sparidae 0.03

Acanthopagrus schlegeli 2.8-3.6 - - - 44 .89 - - 44 .89 0.20
Sciaenidae

Pennahia argentatus 2.0-3.8 - - - 28.93 - - 28.93 0.13

Miichthys miiuy 3.7 - - - - 2.16 - 2.16 0.01

Nibea albiflora 1.9-5.0 - - 1.82 7.88 - - 9.70 0.04

Sciaenidae sp. 3.4-41 - - - 6.96 - - 6.96 0.03
Pomacentridae

Chromis notata 1.7-8.1 - - 48.87 - - - 48.87 0.22
Stichaeidae

Ernogrammus hexagrammus 7.2-8.0 3.30 3.30 - - - - 3.30 0.01
Pholididae

Pholis fangi 8.2-36.1 46.93 7599 - - - 5.60 8124 3.69
Blenniidae

Omobranchus elegans . 4.0-55 - - 7.30 - - - 7.30 0.03

Parablennius yatabei 2527 - - - 2.26 - - 2.26 0.01
Callionymidae

Repomucenus beniteguri 1.5-5.3 - - 7.68 19.31 2.64 - 29.63 0.13

Repomucenus richardsonii 1.7-2.0 - - 5.07 - - - 5.07 0.02
Gobiidae

Pterogobius zonoleucus 4.0 - - 0.82 - - - 0.82 0.001

Rhinogobius giurinus 2.6-3.8 - - 18.86 61.99 - - 80.86 0.37

Taenioides cirratus 5.8-7.7 - - - 2.78 - - 2.78 0.01

Tridentiger trigonocephalus 1.5-17.1 - - 24211 12099.5 - - 14521 65.88

Tridentiger barbatus 1.7-3.3 - - - 18.66 - - 18.66 0.08

Gobiidae spp. 1.6-3.9 - - 107.3 53316 - - 5438.9 24.68
Stromateidae

Pampus argenteus 3.7-4.9 - - 3.65 - - - 3.65 0.02
Pleuronectidae

Limanda yokohamae 3.9-6.2 0.79 6.69 - - - - 7.48 0.03
Cynoglossidae

Cynoglossus joyneri 2.1-3.3 - - - 16.39 1.51 - 17.9 0.08

Cynoglossus robustus 1.4-53 - - 4.85 5.14 - 9.99 0.05

Unidentified spp. 3.7-10.1 - - 16.4 7.64 - - 24.04 0.11




