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Spatio-temporal Distribution of the Ichthyoplankton
in the Mankyong-Dongjin Estuary
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To study the spatio-tlemperal distribution of the ichthyoplankon in the estuarine ecosyster. ichthty-
oplankion were sampled with associated data on waler lemperature and salinity in Mankyvong-Dongjin

Estuary in October. 1989, and March. May and July.

1990

Water temperature varied seasonafly. showing homogeneous spatial pattern. The spatial difference

G

in salinty was determined by the amou:

aver

runofl.

Few ichthyoplankton occurred in Ouohe and March. In May. Konosirus punctatus occupied most
of the ichthyoplankton. In July, Sardinella zunasi. Engraulis japonica, Gobiidae. and Thrissa sp. were
the dominant species. The cggs and larvae of Engrawlis japonica were coflected from the outer bay.
while those of Konsirus punctatus predominated in the less saline inner bay. Konosirus punciatus,
Sardinella zunasi, Gobiidae, and Thrissa sp. were the charactenistic species of this estuary. They were
considered to be spawned and grown during their early lile stage in the less saline water.
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Fig. 1. Sampling stations for the study of ichthyoplank-
ton.
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Fig. 2. Temperature-salinity diagram in the study area.
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Fig. 3. Horizontal distribution of temperature and salinity at the depth of Im.

ZA AR F AR A% /P HA we A 10.3C, 590l 14.3T, 7€ 276Ce WES HA
o2 Rol= AW 62 AFojA F22 1089 17.2 AH 6ot # o7t gl ey dR2 10
T, 39l 69T, 590l 15.1C, 79l 248C2 HES Aol 259%0, 380l 22.2%0, 59 17.6%0, 7Y
Ba Ado] g 429 Wy} T3t 12y 0.7%.2 R ¢ met dEe] w53
Adre 109 295%., 3¥l 30.6%c, 5¥l 304 AatAl vehde @48 2
Go, TR 284%cE B AE3 7} @¥ol wEtd £ AMEES v AR TE Aol
e HAL Hojut 11 polr} 2.2%0 o BHsH T 7v Aol i a2y R 7 o AMe A

AZzIUe] AH 18 22 1080 159C, 3¢9 A st 2tot A3 gt AHE Wg BojAuk QMo



50 BB - HMEH

Temp. (°C) Sal. (%)
0 16 5 28 27 26
€2
= o
a4 i
[
Og ) I
- Oct., 1989 » Oct., 1989
0 9 910 29 28 272625 24 23
E>
L
o4 -
[} -
o)
6 L.
Mar., 1990 C Maor., 1990
015 617 175 171615 20 ® 9% %1 @
~ ‘|‘ I'l B
Ear -
£ r i
o4
3+
6 - ,
May, 1990 | L May, i990
(¢]
A
e -2 n
i -y
a4 i
[} _ -
oe_ -
July, 1990 » July, 1990
St.5 St. 4 St.3 St.2 St St.5 S1.4 St3 St2 St

Fig. 4. Vertical distribution of temperature and salinity.
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e 47 0.78~090mm, 7% 02mm%x, vl
EAY VS 37 095mm, F773 0.18~022 mm
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tiscus marmoratus), “3117)(Syngnathus schiegeli)
o) 57) BHFo] g, Hojrt 97.0%E A

X &
m’7} 283 28 BT 58 v
U 2y ae ot gastdh 2SR, ARF(Cy-
noglossidae), =X, ¥Wiho|(Sardinella zunasi), %
WhR| & (Thrissa sp.), "1EAG 13 wlggd V7t
2859 HTable 2). 93¢ Vi {774 glom
W7ol 133~142mmAth. A7 olE 28T
35.2%, wWtdol7} 33.6%, UlEA Y 1ol 29.0%E A
At A ole 167 EFTol £d3Ad ¥
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Table 1. Spatial variation in

BB - kMEH

abundance of ichthyoplankton in the Mankyong-Dongjin estuary in May, 1990.

( ind/1.000m* )

Species \ Station 1 2 3 4 5 6 7 8 9 Mean Dominance
Egps
Callionymidae 28 45 1,503 971 621 931 811 194 5671 2.8%
Engraulis japonica 88 306 311 E.y 354 1277 0.6%
Konosirus punctatus 17637 359159 46220 1424 1679 311 961 30866 15777 193371 96.2%
Sardinella zunasi 18 20 0.0%
Unidentified 1 9 52 186 40 319 02%
Unidentified 11 63 70 0.0%
Unidentified 111 18 18 120 173 0.1%
Unidentified IV 9 9 18 52 18 40 9 172 0.1%
Total 17674 59,159 46355 3060 3060 1465 2182 32031 15980 20,1073 100.0%
Larvae
Gobiidae 149 98 149 9 10 9 9 59.6 2.8%
Hemiramphus sajori 19 2.1 0.1%
Konosirus punctatus 2989 9574 4320 53 177 1409 20580 97.0%
Schastiscus marmoratus 9 1.0 0.0%
Svngnathus schiegeli 9 10 0.0%
Total 3.147 9672 4572 62 0 9 10 205 1418 21217 100.0%

Table 2. Spatial variation in abundance of ichthyoplankton in the Mankyong-Dongin estuary in July, 1990.

( ind/1.000m* )

Species \ Station 1 2 3 4 ) 6 7 8 9 Mean Dominance
Eggs
Callionymidae 8 53 681 557 28 1474 1.4%
Cynoglossidae 23 7 91 224 55 444 04%
Engraulis japonica 11 58 449 6035 25099 447 337 36040 352%
Sardinella zunasi 32 1400 6605 1377 10915 1059 9 34364 33.6%
Thrissa sp. 32 10 183 9 34364 33.6%
Unidentified 1 133 1439 2096 3012 11921 8.128 9 29709 29.0%
Unidentified V 17 19 0.0%
Total 75 10 391 3319 14743 29632 24188 19667 46 10,2301 100.0%
Larvae
Callionymidae 22 20 66 39 44 8 10 8 24.] 1.9%
Carassius auratus 829 921 72%
Cynoglossidae 8 09 0.1%
Engraulis japonica 315 147 170 30 16 753 5.9%
Gobiidae 926 108 1,843 70 59 23 30 8 28 3439 27.0%
Hippocampus aternmus 8 09 0.1%
Konosirus puncratus 22 24 0.2%
1 eiognathus nuchalis 334 371 25%
Culrriculus sp. 280 311 24%
Omobhranchus elegans 7 10 19 0.1%
Platvcephalus indicus 59 6.6 0.5%
Sardinella zunasi 32 539 1619 1508 156 76 142 31 75 4642 364%
Scanella cristata 8 09 0.1%
Sillago japonica 10 42 185 30 8 306 2.4%
Svngnathus schlegeli 8 22 8 42 0.3%
Thrissa sp. 1012 284 116 B 1578 12.4%
Total 3457 91 4009 1788 702 123 252 71 103 1.2740 100.0%
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Fig. 5. Distribution of fish eggs and larvae in May and July. 1990.
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3o 4] 4,000ind/1,000 m’e] ZHFL Holn

FUET AFTRN 2RF] e WAL B
=

3. 0iEY % ¢
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% Bad oy Axoje €T dFEE A

st do] e AEIulel BHIFUA 15
777~59,159ind./1,000 m*8] ®& EHEHFE HIYO
W, gk o)X 47 Aol A= 311~1,679 ind./1,000
m A% ¥ £¥RE BAKFig 6).
Aol MEE el AA 1, 2, 3o A+ 2,989~9,
574ind./1000 m*e} E& FHEIFL BYL FAUE
el A 9o A= 1409ind./1,000 m*el FHES
Bgouy, AW BoME 177ind./1,000 m’, B3 4
ANAE 53ind/1,000 m*E Aol HHEI oM, T
9ol AA 5 6 7ME A WUtk whebA
2 oA Holo] adE Age FE 28%c ©l
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Fig. 6. Distribution of eggs and larvae
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Hol= A 59 6914 6,035 ind./1,000 m*$} 25,099
ind./1,000 m*e} ¥& 28FS Byon, 22~29%
Z Bole A 4, 7, 89ME 337~449ind./1,000

m’e] £¥HS Bk welr] £ s Aoy e
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8ol #9lslE AA 1, 2, 9lM AR} A
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Fig. 7. Distribution of eggs and larvae of Sardinella zunasi, Gobiidae and Thrissa sp.
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AA 2004 18ind./1,000 m*7} EFHt Wigol=
59URE Aersty] ARl Aoz Bol=H(Table
1), ojme) 4&e 177THEk 79 Wio] Y&
g} olBoA ZH ko) Eohedl AR 7, 8lME 10,
915 ind./1,000 m*$}+ 10,590 ind./1,000 m*} %2 &
Hzre BAHFig 7). Fe3 dEo) wE d9
2¥g B, Wigo] e £ 17.7C oA &
#3lo}, 98 22%0 ool FE2 FHIAUG

Aol AW 37 494 1,619ind./1,000 m3e}
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283Qck(Fig. 7). 7¥de 8ol F7HsHEA
A RPN F33IRoy 59 shvAR AF
FUolrE= 8ol o} 108~1,843 ind./1,000 m’

o] et HMAL 5¢4] 23~ 17.0mmyLe 7
mm o3 AFTYATt 3P 7€A=
19~108 mmA=dl, 5497 vl7iA 2 AFEYe)
AAe] AN FFAFE AFTUWIL F88 MAA
ds ¢ £ A

ZW A Z(Thrissa sp.) . $EUatollA] ExtA|gof
= ZWAT, hamiltoni), ENFo)(T. purava), &
ol2l(T. koreana), 3B(T. kammalensis), BB (T
mystax) 5 5Fo] Qwdl(&f 1977), 7¥el do]
AZEol A 10~183ind./1,000 m*7t EEH3H L
AR OIE AZERolA 116~1,012 ind./1,000 m*7}
285l on, A4 49 8ind./1,000 m*7t &
glod otzmo g Z4E axole] FHFo| Fot &
e R oA A4 E A5 HeR
o o(Fig 7). AL 38~82mmt)

7)€} o} & . E}ef F(Callionymidae) &) & 54
of W 567 ind./1,000 m*7t 283t 59 &4
W & 28%E AREFEH, BE 16ME

283 2] 9, FA 2, 3, 99 AH+= 28~194 ind./1,
000 m*7t 28stg s, el e 621~1,
503 ind./1,000 m*7} & &3}, 2o Age A
wE AN S Fo] Wt 7¥€dE o] 147
ind./1,000 m*7} 2@3siv} 799 254 F EHF
14%E AAPged, 980 52 AHAM 238
s FAe BT Aol 79} M 147 ind/
1,000 m¥7t 2@3tod 792 Ao EHF 19%E
A&l Axole] AL 1.3~4.2 mmoiYe ™,
AFEYolHe) & Fo] At 52 BTE A

o &(Cynoglossidae) &= 7o) B&/A ol &
Bol & Ad 4%8 3 8ollM 7~224ind./1,000
m'7} £8std 799 & £8P 0498 A
drt Zxjols A 304 48 mme) 2hefrt 17HH
ZHEEct

A1 7)(Syngnathus schlegeli) = 580 B3 2014
174A 7 A ed A3e 124 mmch 780e
WA 49 5914 85~105mme] =oi7b Z47h 174
Aot 3MA7E AFAReH, AR 6olMe 612
mme] ZHA7E 178A &) A Y

w2z o) Bol(Carassius auratus) et AAF(Cu-

Itriculus sp.)7t 790 HH 14 z47} 829ind./1,
090 m*9} 280ind./1,000 m*7} SHEG=H olBL
A 19] xpxlo] et 24%9} 8% A8t
AH 1 g0 0.7% 0128 olEL UES o
2 s & Aoz Belth ol A
38~72mm, A7l MFE 40~72mmE olE
2 Axjoy7)ek Fxlo}7lof &MYt

F% 2 (Letognathus nuchalis) < 79 A7 1o
A 334 ind./1000 m*7} 28y A 19 AR
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