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Seasonal Variation of Abundance and Species Composition of
Ichthyoplankton in the Coastal Water off Tongyoung, Korea
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Seasonal variation of abundance and species composition of ichthyoplankton were studied in the coastal
water off Tongyoung, Korea. Monthly samples were collected using a ring net which were towed
horizontally at 4 different stations from March, 1998 to February, 1999. A total of 74 species representing
35 families and 8 orders were found. Of these species 40 species (17 families) were Perciformes. Of the
fish larvae couected Engraulis japonicus, Repomucenus sp., Parablennius yatabei, Synechogobius hasta,
and Tridentiger sp. were the dominant species representing 80.6% in total number of individuals. The
number of species was highest in August and lowest in December; number of individuals was highest
in May and lowest in November. The diversity index (Shannon and Wiener Index) was hightest in march,

and lowest in December.
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Fig. 1. Sampling sites in the coastal water off Tongyoung,
Korea.
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Table 1. Species composition of fish larvae collected in the coastal water off Tongyoung, Korea
Jan. Feb. Mar. Apr. May  June July Aug. Sep. Oct. Nov. Dec.  Total
Liparis tanakai 1.7 51 5.0 11.9
Engraulis japonius 6.2 231 4,4264 26179 1,161.8 1568 290.0 417 316 8,755.6
Sebastes inermis 228.3 82.3 10.1 11.8 3325
Conger myriaster 12.5 9.2 10.0 98.4 52 1353
Limanda herzensteini 16.7 6.0 15 16.8 9.2 3.9 53.0
Dictyosoma rubrimaculata 40 40
Hexagrammus otakii 61.3 10.4 5.6 2.8 80.0
Sphyraena pinguis 24 2.5 4.9
Pseudoblennius sp. 97 151 248
Limanda yokohamae 1111 6.0 1171
Ermogrammus hexagrammus 9.3 15.3 5.9 304
Hexagramidae sp. 6.1 1.3 1135 1209
Tridentiger sp. 4.0 52.3 36.7 1307 3014 52.1 577.3
Fucina osimae 25 25
Hexagrammus octogrammus 1.3 1.3
Scynechogobius sp. 13.0 4701 3157 798.8
Sebastes owstoni 5.0 5.0
Sebastes thompsoni 7.5 7.5
Pholis crassipina 22 22
Sebastes schlegeli 14.8 14.8
Sarda orintalis 25 25
Luciogobius sp. 4.7 204 1.6 26.8
Repomucenus sp. 3.2 686.1 1,0742 7303 1047 5723 11.8 3,182.7
Paralichthys olivacenus 3.2 3.2
Teraporn theraps 51.9 56.4 28.3 136.5
Unidentified species 1 4.3 4.3
Acanthopagrus latus 23 23
Nibea albiflora 46 4.6
Syngnathus schlegeli 184 32.7 6.3 4.9 9.1 4.2 75.6
Sebasticus mamoratus 23 3.3 5.6
Omobranchus elegans 1895 1285 541 12.9 3.1 388.1
Platycephlus indicus 45 61.4 19.9 85.8
Pseudorhombus pentophinus 45 4.5
Parablennius yatabei 302 3648 2946 3067 1450 1,141.2
Coftus sp. 10.8 10.8
Rhinogobius sp. 71.1 58.6 13.0 2495 3921
Acanthopagrus schlegeli 12.0 15.4 27.3
Hypodytes rubripnnis 8.8 54.5 55.7 48 123.8
Argyrosomus arentatus 8.8 8.8
Takifugu niphobles 44 1.9 6.3
Seriala lalandi 4.0 4.0
Myctophum asperum 4.0 42 5.1 13.3
Stephanolepis cirrhifer 5.6 15 3.1 10.2
Fistularia petimbo 7.4 7.4
Sillago japonica 14.7 1421 126.8 24 286.1
Apogon sp. 29.8 29.8
Chaengobius sp. 8.8 1.7 10.5
Hippocampus japonicus 44 1.5 25 8.3 1.4 18.1
Urocampus nanus 4.4 4.4
Scomber japonica 11.9 11.9
Coryphaena hippurus 1.8 443 46.1
Scynechogobius sp. 7.8 7.8
Unidentified species 2 1.9 1.9
Chormis notatus 58 6.0 31 14.9
Acentrogobius sp. 39 1.6 55
Pagrus major 1.9 5.3 7.2
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Table 1 continued.

Jan. Feb. Mar. Apr.

June July Aug. Sep. ©  Oct. Nov. Dec. Total

Cynoglossus joynri
Acanthopagrus sp.
Gymnapogon sp.
Pempheris sp.
Pomacetrus coelestis
Pseudolabrus sp.
Rhycopelates sp.
Rundarius ercodes
Petrosciretes briviceps
Unidentified species 3
Cyclopteripsis sp.
Gobiidae sp.
Istigobius sp.
Pomacentridae sp.
Shyraena sp.
Sebastes hubbsi
Unidentified species 4
Ophichthyidae sp.

1.9 8.7 758 86.4
20 2.0

11.1 . 11.1

1.3 1.3

4.6 1.3 6.0
1.2 1.2

9.6 9.6

624 1847 59.9 53.9 20 362.8
409 1163 167.2

29 29

5.1 5.1

33 3.3

33 3.3

289 289

33 33

59 8.3 14.2

28 2.8

3.2 52 8.4

Total 3330 2516 96.8

6756 57921 45699 2,790.2 13444 16193 2396 534 1357 17,9016

30

20

107

Water
temperature (C )

Nunber of
species

o

Number of
Ind.(10%1000m>)
w

0 "
z
3 2}
he}
£
2
=
(0]
=
[a]
0
MAMUJUJASONTDUJF

Month

Fig. 2. Monthly variation in water temperature (C), in number
of species and diversity index (H') of fish larvae collected
in the coastal water off Tongyoung, Korea.
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Table 2. Monthly composition of the abundance of fish larvae collected in each station

St. 1

St. 2 St. 3 St. 4

Abundance (%)

Abundance (%)

Abundance (%) Abundance (%)

Repomucenus sp. 1,344.1 (34.7) 1,033.6 (16.0) 356.0 (7.6) 402.4 (13.8)
Engraulis faponicus 855.4 (22.1) 3,898.0 (60.4) 2,887.1 (62.0) 1,115.1 (38.2)
Tridentiger sp. 390.2 (10.1) - 1055 (2.3) -
Parablennius yatabei 341.0 (8.8) 202.5 (3.1) 213.8 (4.6) 384.0 (13.2)
Omobranchus elegans 1309 (3.4) - - 98.1 (3.4)
Rundarius ercodes 1299 (3.4) - - 144.3 (4.9)
Sillago japonica 705 (1.8) - 1411 (3.0) -
Sebastes inermis 59.5 (1.5) 1486 (2.3) - -
Scynechogobius sp. 47.8 (1.2) 428.3 (6.6) 2844 (6.1) -
Rhinogobius sp. 17.8 (0.5) 179.2 (2.8) - 113.0 (3.9)
Others species 4829 (12.4) 685.9 (11.9) 668.8 (14.4) 661.3 (22.8)
Total 38 species 30 species 31 species 48 species
Station 1 ZAHHattori, 1964) M€ Z 623} 102%0°] &3A3}Y 2L, T2
Station 4 A2eA tubdfr BARE 299 FRRas e AT
Station 2

Station 3 ——]
0 s 10 15 20 25
Rescaled distance cluster combine

Fig. 3. Dendrogram illustrating the sampling sites association
in the coastal water off Tongyoung, Korea.
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Fig. 4. Monthly spatial variation in the number of speices
collected in the coastal water off Tongyoung, Korea.
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Fig. 7. Loading of variables (Eigen vector) on the first
principal component. The scatter diagram of the 13 most
dominant fish larvae collected in the coastal water off
Tongyoung, Korea.

(1984)] B0 A 6-82 ], Yoo and Cha (1988)= 6-9€ 0l
Z33%t= 2419k fAEA

ESHF 2 IS0l ANTES Ha A, A4 BE
o] A FE o|5Y AP BHT FFES mxvt mepA
2, FAo] st Holrt S 202 FAHE 59
HL olEoA T2 MAHME AdET.

AW =R BiQte] 5ol A e 11 B2
E Atolel] M2Alstal X3 gx)e}h = afjzh v Ak A
tH(Chyung, 1977). AF= 534 3] S(Go et al, 1991)9A4 <45
A = elx] o} G| =} ) Zhzh A F Aol 55%, 92.4%°] =
2 88 B A2 E A7AAQ] 5999 & 34
7 I AT

B 2ALY] 1459 B 2EF55E B 3¥d gYE AF

ol 7 U2 A 28FFE 447 2ASE Fol 9

I AFRE 391

7 2QFY FdYo| 17 EXFW] dEoltk 88L& QA
s 6, 7R T e 2ALE JERIIAT 24712 F 7
BE £E50] 18 E¥E Jegx
53] A Fol A7l 20799 L vhd® At
S YERIGITE e sedlle 2AI B MY w2 1Y
7 vl F thekgr Fo| EHIAAR dFE AF=ghol 0.546
oz YA U AL $AFoE YR AL AA &8
¥ 76.4%5E Ao WEF-E AA Q7] wWEolth
A 2, 32 =& ST v OFS 36F0] 2IA
ARt et A Gehd AL 5 A g EAvt
AA =d5F 44%, 32%2 LASE ) WEo|Th

AAols e $EAH FFAEN WA R F70] 3,
ATl el ool Bges ot 9371 oI5
FH95S Bk B A7) A% 59 WA g 34 19

ax

J

2l

© b sete) A 4ol okl BT Be o] 2T
Ao.2 wo} el Ak o) F o] ozt

e o= AztE)

2 22 JHEACA A 17 AR 49 fAES T
A BT g4o] &n, dret R 385, a8 A
FAA Y At FY TH 2 AUy @dFo=
Repomucenus sp., W5 o5, vl=akx]Feof 22 At 24
AFEY EA7IAv 22 AR Edol BT
wl & o]k,

g el SRl YRR AAEE T i+
FEFS Lor 4 50m oo 2/ AFo| AL
glopa| 2] AA3Ie g s Fo| Aty we A
2 o]lFA & sgeltt. &g B gL e 147

S5 W g 7 UEA

fl

01 &5 ZYTHKORDI, 1998). 53] A= A1ke] 80%E A
A sk ER)4} 3150, A7Po], Tu] 5o 317 AFE ofF
Fol B2 AHoR o]} ZioA B B FAlsfHQ
B dnlal Ry B4R fFUEe NGz, A E
PR F, 59F T A A o]F A9} divpd
FE g2 Fse 245 A o7 AA ot ¥}
AT WAFE, 25, ST 5 4S50 4fHo] A 5
YA 7Izte] A xpx|oje} fro] VAl oIFEY 2AH e
HolFgFAZ o] g YUt

Ab AL
o] ATE FHAYATAY FGuITHE Y FEA Al
o Afe] 5] olFAF oM 4 ABAYL A3 WS
AT YAALAT S| AP BT v,
A, BEE, BHeEA BRI, 22 2
2 PATANGT ABAD) £3S
Fal WAE, Fed, HFETNEA BAEPYL,



392 uE s -HA

2028

Cha, S.S. and S.H. Huh, 1988. Variation in abundances
of ichthyoplankton in the Nakdong River Eastuary.
Bull. Kor. Fish. Tech. Soc., 24, 135-143.

Cha, S.S. and K.J. Park, 1994. Distribution of the
Ichthyoplnkton Kwangyang Bay. Kor. J. Ichthyol.,
6, 60-70.

Chyung, M.K. 1977. The Fishes of Korea. Iljisa, Seoul,
pp. 727.

Go, Y.B., KM. Kim and J.M. Kim. 1991. Occurrence
of fish ind. at Hamduck coastal area, northern part
of Cheju Island. Korean J. Ichthyol., 3, 24-35.

Hattori, S. 1964. Studies on the fish ind.in the Kuroshio
and adjant water. Bull. Tokai. Reg. Fish. Res. Lab.,
40, pp. 1589.

Hur, S.B., D.Y. Kim and JM. Yoo. 1984. Fisheries
resources in Garolim Bay. Bull. Kor. Fish. Soc., 17,
69-80.

Kim, JM., J.JM. Yoo, JK. Myoung and J.Y. Lim. 1986.
Guides to the early stages of marine fishes in the
Korean waters. KORDI Report, BSPE00060-98-3, pp.
369.

Kim, Y.K. 1983. Fish ind. of Changson channel in
Namhae, Korea. Bull. Kor. Fish. Soc., 16, 163-180.

Kim, Y.K. 1984. The distribution of fish ind. in the Korea
strait. Bull. Kor. Fish. Soc., 17, 230-243.

Kim, J.Y. and Y.M. Choi. 2001. Spawning characteristic
of sardine, Sardinops melanostictus, in the southeren
waters of Korea. J. Kor. Soc. Fish. Res., 3, 68-76.

KORDI (Korea Ocean Research & Development Institute).
1998. Studies on the development of marine ranching
program in Korea. Kordi Report, BSPM98005-01-
1116-3, pp. 361.

Lee, E.K. 1996. Vertical distribution of ichthyoplakton
in the Korea Strait. M.S. Thesis, Inha Univ., pp. 100.

Lee, T.Y., Y.U. Kim, P. Chin and Y.J. Kang. 1981. Fish
eggs and ind. of the coastal waters in Korea. In: Natl.
Fish. Univ., pp. 109.

Lim, J.Y., MXK. Jo and M.J. Lee. 1970. The occurrence
and distribution of the fish eggs and larvae in the
Korea adjacent sea. Rep. Fish. Res., No. 8§, 7-29.

Mita, T. and Y. Ogawa. 1984. Tsushima currents measured
with current meter and drifter. Ocean Hydrodynamics

SRRl

18]

of the Japan and East China Seas, Ichiye, T., ed.
Elsevier, Amsterdam, 67-76.

Mito, S. 1965. Studies on the fish eggs and ind. found
in the Seto Inland - II. A list of species with some
morphological and ecological notes. Publ. Naikai Reg.
Fish. Res. Lab., 4, 1-17.

Nakabo, T. 1993. Fishes of Japan with Pictorial Keys
to the Species. Tokai Univ. Press, Tokyo, pp. 1474.

Nelson, J.S. 1994, Fishes of the World, New York, John
Wiley & Sons, pp. 550.

Okiyama, M. 1988. An Atlas of the Early Stage Fishes
in Japan. Tokai. Univ. Press, pp. 1154.

Saville, A. and D. Schnack. 1981. Some thoughts on the
current status of studies of fish egg and larval dis-
tribution and abundance. Rapports et Proces Verbaux
Reunions Conseil International pour 1'Exploration de
la Mer 178, 153-157

Senta, T. 1964. Study on the distribution of egg and larvae
of fishes in adjacent water to western Japan. Bull.
Fish. Exp. Stn Okayama Pref. Spec. 1964, pp. 80.

Shannon, C.E. and W. Winer. 1949, The Mathematical
Theory of Communication. Uni. Illinosis Press, pp.
177.

Takita, T. 1980. Embryonic development and ind. of three
dragonnets. Bull. Japan. Soc. Sci. Fish., 46, 1-7.

Takita, T. 1983. Embryonic and larval development of
callionymid fish, Callionymus. Jap. J. Ichthyol., 29,
441-445.

The Korean Society of Systematic Zoology. 1997. List
of Animals in the Korea (excluding Insects). Academy
Press. Seoul, pp. 489.

Yoo, JM. and S.S. Cha. 1988. Variation of abundance
of ichthyoplankton in Kwangyang Bay. Ocean Res.,
10, 79-84.

Yoo, J.M. 1991. Distribution of fish ind. in the souths
sea of Korea. Ph.D. Thesis, Natl. Fish. Unitv., pp.
238.

Yoo, I.M., S. Kim, EXK. Lee and J.S. Lee. 1992. The
distribution of ichthyoplankton in Chinhae Bay,
Korea. Ocean Res., 14, 77-82.

20053 10¥ 10 He
2005 129 269 58



