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Molecular Identification and Bimonthly Abundance of Fish Eggs
Collected in the Coastal Waters of Sagye, Jejudo Island
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This study investigated the species composition and abundance of floating fish eggs to determine the timing and loca-
tion of spawning of fish inhabiting the coastal waters of Sagye, Jejudo Island. Eggs were collected with a Bongo net
bimonthly from May 2009 to February 2010. Identifications were based on nucleotide sequences of the mitochondrial
cytochrome ¢ oxidase subunit I (COI) gene. Eggs were determined to belong to 43 distinct taxa, 35 of which were
identified to the species level. The assemblage spanned eight orders, 23 families, and 32 genera. The number of taxa
collected varied from month to month, with 14 taxa (12 species) found in June 2009, 11 taxa (10 species) in October
2009, 10 taxa (nine species) each in August 2009 and February 2010, eight taxa (six species) in April 2009, and five
taxa (four species) in December 2009. Five abundant species (Branchiostegus japonicus, Engraulis japonicus, Pseu-
dolabrus sieboldi, Goniistius zonatus, and Halichoeres tenuispinis) together represented 52.8% of the total number of

eggs collected during the study.
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Fig. 1. A map showing a sampling site located at the coastal waters
of Sagye, Jejudo Island.
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Fig. 2. Bimonthly variation of surface water temperature (C) and
salinity (psu) at the sampling location.
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A wo| 83191, 11 T3 2 2= = u|IK(Sparidae) ©1577} 3
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Table 1. Species occurrence and number of individuals of fish eggs (ind./1,000 m?) collected bimonthly in the coastal waters of Sagye, Je-
judo Island from April 2009 to February 2010

. . 2009 2010  Total no.
Order Family Species Apr Jun Aug Oct Dec Feb ofeggs (%)
Cupeiformes Engraulidae Engraulis japonicus 6 - 646 - - 16 668(11.9)
Aulopiformes Aulopodidae Aulopus japonicus - - - 35 - - 35(0.6)
Synodontidae Saurida wanieso - 5 - - - - 5(0.1)
Trachinocephalus myops - - - 212 - - 212(3.8)
Ophidiiformes Ophidiidae Hoplobrotula armata - - 31 35 - - 66(1.2)
Gadiformes Moridae Lotella phycis - - - - 14 27 41(0.7)
Moridae sp. - - - - - 83 83(1.5)
Scorpaeniformes  Platycephalidae Platycephalus indicus - 5 - - - - 5(0.1)
Perciformes Moronidae Lateolabrax japonicus - - - - - 83 83(1.5)
Serranidae Caprodon schlegelii 65 - - - - 164 229(4.1)
Callanthiidae Callanthias japonicus 98 65 - - 27 83 274(4.9)
Malacanthidae  Branchiostegus albus - - - - - 27 27(0.5)
Branchiostegus japonicus - - 912 - - - 912(16.3)
Sparidae Acanthopagrus schlegeli - 54 - - - - 54(1.0)
Evynnis japonica - - - 35 - - 35(0.6)
Sparus sarba 6 - - - - - 6(0.1)
Mullidae Upeneus japonicas - 16 - - - - 16(0.3)
Kyphosidae Girella punctate - 43 - - - - 43(0.8)
Oplegnathidae  Oplegnathus fasciatus - 76 - - - - 76(1.4)
Cheilodactylidae Goniistius quadricornis - - - 106 - - 106(1.9)
Goniistius zonatus - - - 388 - - 388(6.9)
Labridae Halichoeres tenuispinis - 76 283 - - - 359(6.4)
Pseudolabrus eoethinus - - - 494 137 - 631(11.3)
Pseudolabrus sieboldi - - - 247 69 - 316(5.7)
Semicossyphus reticulatus - 16 - - - - 16(0.3)
Stethojulis terina - - 189 - - - 189(3.4)
Suezichthys gracilis - 1 - - - - 11(0.2)
Xyrichtys dea - - 31 71 - - 102(1.8)
Pinguipedidae = Pinguipedidae sp. - 5 - - - - 5(0.1)
Callionymidae = Neosynchiropus ijimae - 5 - - - - 5(0.1)
Repomucenus virgis - - - - - - 27(0.5)
Trichiuridae Trichiurus japonicus - 31 35 - - 66(1.2)
Scombridae Auxis rochei - - 63 - - - 63(1.1)
Pleuronectiformes Paralichthyidae  Paralichthys olivaceus 26 22 - - - - 159(2.8)
Pseudorhombus pentophthalmus 6 - - - - - 6(0.1)
Pleuronectidae  Eopsetta grigorjewi - - - - - - 55(1.0)
Pleuronectiformes sp. - 5 - - - - 5(0.1)
Tetraodontiformes Diodontidae Diodon holocanthus - - 94 - - - 94(1.7)
Unidentified sp. A 6 - - - - - 6(0.1)
Unidentified sp. B 6 - - - - - 6(0.1)
Unidentified sp. C - - 63 - - - 63(1.1)
Unidentified sp. D - - 35 - - 35(0.6)
Unidentified sp. E - - - - 7 7 7(0.1)
Total no. of eggs (%) 219 406 2,343 1,693 254 254 5,590
(3.9) (7.3) (41.9) (30.3) (4.5) (4.5) (100.0)
Number of taxa examined 8 14 10 1 5 5 43
Number of species identified 6 12 14 10 4 4 35

-, non-appearance.
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Fig. 3. Bimonthly abundance of fish eggs collected at the sampling location of the coastal waters of Sagye, Jejudo Island. Values in paren-
theses indicate the number of species.
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7} 2851% 01, 64+ E=(Oplegnathus fasciatus)} =2 > 15|
717} st T7HA1A S36H3laL, 242 69 @ WA 9 5
18.7%2 A\ ek 8oli= A ZAAA SN = g gt & ']
| &5 9127041(38.9%)7F =@ skt 1092} 129 o= F Al 05
7] B BsRs 7|7t 7 ol S SEAIAL, ZH2E 494704 0 s - - - -
(29.2%)9}F 1377041(53.9%)7F @5k} 20106 2ol = &
HIZ}-2](Caprodon schlegelii)7} 164714|(24.3%) =& 3}to] 7} 1
& ke, °l oot
* 0.82 0.81
MEfX|2| HE 3 081 071 073 074
AN THE ofgke] ZRFSo HWAY FAAN G |
T U O & FHPA S, A, SHEAE 6t 02r
ow 1 Aib= Fig. dof] Ueblieh WA o A= 0 ' ' ' ' :
1.18-2.212] W92 20099 6€of 2.212 7H4F =9k, 2009 1
1290 1.182 714 Wtth 524152 0.71-0.91 2] ¥ 9 osl
ol A M55kl ar, 2010 290]] 0.91 2 7Hg =9ko.H, 2009 _ 0.81
640] 0.82, 10 0.81, 12} 0.74, 8€l| 0.73, 4] 0.71 g 06[ 074 o6
o & UEPdTh S EAE 0.38-0.819] BIfIoA] W53t § 04r 0.52
A3, 20094 1247} 0.812 7 ko, o} 0 2= 490 02k 0.37 0.41
0.74% JeRgTE 11 2]9] A]7]ofl= 2009 8] 0.66, 10€9]] , . . . .
0.52,2010%1 2] 0.41, 6¥ 0.38=0 2 LERITH T Jun Aug Oct Dec Feb
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slAQolol 203 gBo] A E ojete] ZFAMNA L9 = Fig. 4. Diversity, evenness and dominance indices of fish eggs col-

lected during this study.
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Table 2. Comparison between present and previous studies on the mean abundance and number of identified species of fish eggs

Sampling area Sampling period

Mean abundance of

No. of species Reference

(Sampling times, no. of location) fish eggs (No. of taxa)
Yeongil Bay Feb-Dec, 2001 (4, 8) 573.8 7(9) Han et al., 2003
Saemangeum Jan-Aug, 2003 (5, 9-12) 610.2 4(8) Cha et al., 2004
Uljin Jan-Oct, 2002 (4, 5) 298.7 5(7) Han and Kim, 2007
Jejudo Island Aug, 2006-Jul, 2007 (12, 4) 506.0 34 (43) Han et al., 2015
Sagyeoi Apr, 2009-Feb, 2010 (6, 1) 931.7 35 (43) Present study
ol vlAl= e Loty 9Jsto] Pearson’s rgto 2 et @ &t

=
W AFAReE Frod S AAEH 1 A e &9
MAFE= A7 0.897=2 o] AHaAE Uetddl o
(P<0.05), FEY} EA/AT+= -0.91022 F-2J5t 59 At
TAE B ATHP<0.05). 12 & T2 2Hd 2 Qluke] A
of| A= 3} A, ROl A A A7} 242} 0.2099) -0.428
£ Yehlol o3t AakE VrER A $ESITHP>0.05).

F2 039 &8 A7| & 2 EHY

o[t A A A E o] ZFA7|9F SHAT =3
7WA4=(Table 1) 1] 3 Al 4~2(Fig. 2)= S&sto] 7]
o, gzl 20099 44, 64, 1249, 20109 2¥€of &
43] Z@sl3lomn, 149-184T 219104 Eds3ich H
Z|9] 749, 200949 49, 8¢, 20109 20 & 33 EF3A
A, 7P W 2 91(14.9-28.2C)oll A skl en, &
o] 74 %547l 8910] 714 o] Liehgle. W Al Paralichthys
olivaceus)= 20094 44, 64, 20104 2| =& ¢ 14.0-
16.2ColA S35t on, PAe} vtz 20| 7P &
20104 2¢4ol| 7P¢ B ZA/HAIE vk 2Aet. ZH(Family)
T 7P B SAMAI(29.1%)9F S (755 Wb =371
Tk o ek Aol QA 20004 62 E] 20004 12907}
A =2 W9 16.4-28 2ol EdloH, 1 5 =T Al
7h 7P B2 B g1 9] 7-9oll= 20099 1082 1280
2 W9 16.4-20.7CoA s Th ZAMK 7] BA 7S E
2 ZANARE U S5-2 =0] 7P =90 2009 8
4(28.27C)°l 13] 85l om, 22 ol Lohe= 7019 7
ol 7H 20] YWokd 20101 2€(14.9°C)oll &3 3to]
25 ol=9).

1 2o AAA o]F-2l ‘5o](Lateolabrax japonicus), &
(Acanthopagrus schlegeli), Woll5(Girella punctata), &=, 2
2] (Trichiurus japonicus), E7}4m](Eopsetta grigorjewi)”} <
sttt o]59] FAAI7I S B, 5019 492010
| 29of| -2 14.9TCollA, A5 WollE, &5 20094 6
Yol =2 184 T oA &3l o, A= 1427121 2009
| 847} 100l =& 28.2-20.7TC oA, E7FAFA]= A4-27]
0120104 2€9] 14.9°C oA &3

Ny et

g o

wAREA O o1 4] PCR 533 &2 ol S5
A 7Fs/3E ol A A A 0 & AE|o] Qirt. o] A
Al F58E 8l AREE COI 3R] 2 582 94.7%
& cytochrome b (cyt b) FAZZ 0] 83 PCR $EZA 3521
68.3% (Han et al., 2015) 2.0} 37 UFebeh, o] = cytb 422
9] FZ& Yl A} =1 (RNA 2| & (glutamic acid tRNA
9] 5" Tt 3} threonine T+ proline tRNAS] 3' Wth) o] 7] 4
doll 7| z3to] TjARIgE Zeto]m 1o YK ofFof| A tRNA
o] §-HA} AuiE(Inoue et al., 2001)°]L} (RNA™ 7|4 <E
o] =2 g wjiEel Ao g AzrEc) T3t [vanova et al.
(2007)& COI 4 A 20] PCR ZZ 42 50] 96.8%S10hT 2.1
QhuF QT Leu} 7]E Atol| A F3s A ARE-gE COL R34}
7|1 LD 2] Zol= Ivanova et al. (2007)°] 23t 650 bp, Lee
and Kim (2014a)2] 510 bp, Lee and Kim (2016)¢] 515 bp=
H| 2 g2 ol & AHg-sleitt. o] 7= PCR-RFLP band
OFAFO & prescreening®| 7FssHeE 5}7] Q]5ho] 7] At
of|A] F-EalA] ARERE A o] 2] 2-3uf o]/Fe] =711 2F 1,550 bp
9] SEARES YAk} COI AA| f-AAE 23} sHe S Zeto|
HE Al &skg

A olehe] SRS dld s YollA 9 o] 7o ikt
o] Qlekar AZHE T wheba] AE717E Fet AA Qe A
AR ool Ed/MAE ohE A2z} vlasty] fst
of AA| SFMNATE 2AF St AR Yo B =
A2 el ltk(Table 2). 3 A17]9F 717k0] A= o
211 F@olFo| what 4lgkske] Zpol 7} glof thE A9 9 A+t
Ak} 2231 Bl of 9L, AA| A A ] Bt =H
NAIG=7F 93270 A 2, 7] Hare G Lyt 5747)4|(Han et al.,
2003), Al9E 61070 A(Cha et al., 2004), 271 299714 (Han
and Kim, 2007), A= Aokl < 2] 5067] 4| (Han et al., 2015)
Hrp WobA H|aL ti4del o2 A HE djFor =2 o
& WS UER et o] gt Aab= A ARF ol Fat ol
gk AH(Kim et al., 2014)9] Ao A & 4= %ol 4HEANY
of o] 2] T H AT A A FH(kg/1,000 m?) 2 2 FHikeE CPUE
(Catch Per Unit Effort)gto] Al -§-<=2], 323}, A/, AAof| H]
A AHAO A=A UeRd S el off AFA|I R oA 9] =



AF5 AAGE of3te] BA5 Y3 AU FHPY 835

& oAl A WEef O] QLS A o= A EX|NE o] 72 A
Al o B/ ofghe] S Bato] Al = She = Hoh Aldgt
ZAR7} o] Fof Aok st

oo 54E o=t T 28 AR E= AEiA = &
SR EAG0] o= HHAY SANA 57 AL 5 o
T THAI wokE 20099 1293} 49 k2 0.813 0.742
E2 e Ul o, 2837 P BUd 690l 0372
7P GA Uebdh SR Bfole At
kel P2 Wstellal, 28E7E 7P word 20094 6
HH=2.31)0] 7P Eskom, Fgs7] 2ol o3t &3
NAE(53.9%)7F EeE 2009 12€(H'=1.18)0] 74 W3t
o} FEEA 49 Aol SAEAGTH0.530 8 F RgE
A Vb 20109 2ol 7HE =9k, - =471 0.86
o7 = A2 =9k 20094 4] 74 Wtth(Fig. 4).

Al Ao ofgt ZdFa ¥ sto] Hanetal. (2015)2
ATt Aol A 345432712 28T Harsgl o, of
T = ol A9 ofF} FSkolS uf 85 273 5150] 1t
Epyt} E3F Lee et al. (2006)2] Hato]| wh2H AR E A7
o 9] Ap2] ol AR At F 59F0] £330, Go et al.
(1991 AlFte F5- Aol A = F 645-2] Ao 7} =g
Thal B gkl Qlok whEba, Al e o7 4bet
7 gk opu el 2|0l o] JSA o R e F a3k e shal 9l
thar A ZtE] e, o] s 9ol A &f 7] Aekatol T of 7 A
O] Fef utot 9 |5 fleliA] SFo= Kk ohefeh et A7)
£ o R 244 1 B Am 40| Pasirtal Yz

Al AL

o] =2 AR AT AR AT el o]
A 2 A RAR2017033) 9] A Yoz 3 A7y
.
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