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Morphological development of larvae and Jjuveniles of the estuary tailfin

anchovy, Coilia nasus from Korea

Nae Lim Kwun

Graduate School of Education
Pukyong National University

Abstract

The morphological development of Coilia nasus were described based on
specimens collected from Nakdong River estuary of-Busan in August 2010. All
juvenile specimens have dorsal fin rays 13, anal fin rays. 91-97, pectoral fin
rays 18, pelvic’ fin rays 6-7, caudal fin rays 19-20, vertebrae 78 being
identified as Coilia nasus.

In flexion larval stage [(10.9-143 mm SL), the posterior tip of notochord
curved approx. 45°, the mouth and anus opened. The number of caudal fin
rays was completed as 19 and dorsal and anal fin rays appeared. Single row
dot-shape melanophores on ventral portion of anterior body and/anal fin base.
In post-flexion larval“stage (155-23.9 mm SL), the posterior tip of notochord
curved completely as 90°%. the body depth tended-to increase, and anus located
in half of body. The number of dorsal fin rays and vertebrae were completed
as 13 and 77-79, respectively.

In juvenile’s stage (24.0-33.9 mm SL), the development of all fin rays were
completed and the upper pectoral fin rays elongated, extends to beyond the
anus. The tip of snout projecting anteriorly, and sharp scutes were present in

the midventral line of body from isthmus to anterior margin of anus.
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Aol & (order Clupeiformes), & *| 3 (family Engraulidae) o+ A A7
Aoz 16% 139F(Nelson, 2006)¢] ¢# A ok 7 F o< (genus
Coilia) ©1F+ A AAA o2 13%F(Whitehead et al., 1983), &&=
2%, 2o (Coilia nasus)®t Aol (Coilia mystus)sr Hirw o] 2o (Youn
and Kim, 1996; Kim et al, 2005), -¢-2lvtet A-daliQl, di Ty, &,
1 S BESHKIm et al, 2005). &1 ofF
S Aart i R ges ey, myA=yus AR
|=em e} F3=e]l AaL, e HEE ¢ AojA JFEA =8 u| g
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A HKim et al, 2005; Kwun et al., 2010).

2o]d o] Fe FHFeA AFAE AHEW Jordan and Metz (1913)7}
eyt AFo R GolE Hal sile, 1 v o= Mori (1952)7F
Aol Hal d3lr) o] % Chyung (19702 3013 28-S Aste] B
StHA, Coilia nasusE 018 Fo|BoRE Hetow, FAlo Folef 3o
1S Coilia ectenes® W73t 18}, Youn .and Kim (1996) H %]
I o Feo ERotA Aol Al2F o) st S V&l WalE StH o R A

il

e R

YH(Youn and Kim, 1996; Takita, 1978; Whitehead et al., 1988), <] &4 o

Az A=) Zzget HFsa7F d9A A

2 fJAEkAL Al - ASEAE, 59 ERdAE ¢y SA=ye] dxs
o ] xFo]E Holx] kol #FietA APHEZE Hasirial AtE vk v
(Youn and Kim, 1996). 3}A) % Kwun et al. (2010)2 & FZFoA F &

o] # FFETa A3kt
2olg oo AT R A= AAo] FE(Xu et al, 2011; Zhang et



al., 2009), A2 AE(Wen et al., 2009; Baeck et al, 2011), §HA Fx
(Chun et al., 2008; Yang et al, 2008) 5°] 7 Fow, Fhors A
215 Z A (Lee et al, 2003; Jeon et al, 2009) S©°] Hil% o] QA9 o}

THAl 271 EA ] e A AFe Aot



ol A AA o] UM E(Ring net, 72474 80cm, W 330mm = A FH =AM
NG A 5% rEEyor uAsto] BAsTE 2 ATl AHgE o
FL FA g (Pukyong National University, PKU)ol &% 23 319

tHTable 1).

- E_
N S

W

A3 AAoje] 7 FE9W  fo]i= Okivama (1988), Leis and
Carson-Ewart (2000)5 3l 8L, 5 157) g2 & 54 2 A5 3
A Fig. 1). A= 4d2 A& (Total length, TL), A #(Standard length,
SL), &% 4% (Preanal 'length, PAL), A3l(Body depth, BD), <&
(Myomere depth, MD), & =gl Sk A% (Predorsal-fin length, PDL),
F(Head length, HL), ¢4 (Eye diameter, ED), %73 (Snout length,
SNL) & 9714 d2= Ay an Z(Olympus SZH-10, Japan) o}l
A A3 1) Images Plus-2.0- for -OSX (Motic, China)E& ©]-&3}]
0.1 mm @97HA S-S 2 ASHE A SLol ek WEn 2 A
kst =4 5, AFaAd 2~3/4A= 4A s 53 v 4 (Olympus
SZH-10, Japan)ol F&5 7lW g} LucidaZ o] &3l AW ~A XA 35t
(Fig. 2). A=E A2 5071A & 15714 tdom Ao, sA4 =
v 7] Z(Dorsal fin rays, D), 1A =8 "] 7]%(Anal fin rays, A), 218 X =
# 1] 7]1Z(Caudal fin rays, C), &F&(Vertebrae, V), 7I&=A =87 7]%

(Pectoral fin rays, P; ) WX =& 7]Z(Pelvic fin rays, P, ) % 67}#



HEeE Alizarin red S (Sigma-Aldrich, Germany) &40 2 43 5 7

ek ol G4 H Taylor (1976)¢] W& wheh 1% KOH & %ol
Yol 2~4937F FHW3lAzl F, Alizarin red S £948 E33te] 6~747H
BAEAAN 3tHon, HEAor FEYAd-oletE EFE A o] ws)
drt ZF Hoid gol= Fujita (1990), Youn and Kim (1996) %5 Zar3)

3 oHFig. 3).



Fig. 1. Coilia nasus, (A) PKU 6027, 109 mm SL; (B) PKU 6060, 12.7
mm SL; (C) PKU 6024, 155 mm SL; (D) PKU 6053, 17.3 mm SL; (E)
PKU 6033, 20.2 mm SL; (F) PKU 6016, 23.9 mm SL; (G) PKU 6012,
33.7 mm SL.
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Fig. 2. Measurements of Coilia nasus larvae.  Abbreviations are shown in-materials and methods.
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Fig. 3. Counts of Coilia nasus larvae, PKU 6012
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o8l AA o= I @Al wel TR, F7) Ao}, Ao JEA =
TEHARNCH, & S07MA T FIIAlE THA, SRR = 34HA|, A ofs=
97 Al =91 = A tH(Table 1).

7k T 7)Ao
F71Ao) A A 105~15.0 mm M elal AFS 10.1~14.3 mm
M9 ol th(Fig. 4A, B; Table 1). o]&2 d8jd FAo= A3 &2 <&

Qo B ytsa ZAA #wERA A Ao U3k 3E-d A (Preanal length)
2 685~T734%= T2 Fo HF A &g, 6). A =7 7}
=z 2] A#(Predorsal-fin' length)i= A2 4059 ~46.2%= &2 T ¢
Askal glo, A 3(Body depth)i= A&e] 55~12.6% = Adgte] ue}
Az oz F7Feck(Fig. 6). B3k 24 51(Myomere depth)® #1742 2.8
~55% Wl&® Akl we 7t FAE UEEnE Aol g S+
(Head length)2 14.2~17.3%;+ <74 (Eye “diameter)< 16~28%, 7%
(Snout length)2 1.6~4.9%9] ¥}&-& Z2}8th(Fig. 6). T7]A < 71%
2 MAIS 143 mme] B¢ mYA=#n] &7]7F 19712 Aol &3l
SA=HR E7]9= 10~127], AFEFE 62~697, A =8 r|i= 58~T70
N, 7ksA=grs 4~57, WA =)= e E7|7F #3159

o) F9 o}ej7A ol

o

018k = A tH(Fig. 7; Table 2). $1€ 9 HE&L

Mr

Atk wiFoz SMLNIF Az UaL, S =] JA R R dxd
o] SN2 el dvh AT 45°2 Folx] Jth(Fig. 4A, B).



Table 1. List of specimens used in the present study

SL(mm)/Stage Flexion larvae Post flexion larvae Juvenile Total
10.1-14.3 7 7
15.5-23.2 34 34
23.8-33.7 9 9

Total 7 34 9 50




L. 5] Ao

LI Apo] UAMNA = HAFL 159~245 mm HelolH, AxL 155~23.2
mm W o] tHFig. 4C, D, E; Table 1). A 3.(Body depth)”7} #7¢¢] 10.1~
144% % =R stHA Hapd oz ol ZAth(Fig. 6). E3 431 (Myomere
depth) = AF9] 4.2~84%=2 HAHdo=z ZolxtHFig. 6). IEd%H
(Preanal length)2 A9 57.4~705%0|H, dF& HxHdor Fo F9o
zZo0 2 938 (Fig. 6). X =81 <4729 A (Predorsal-fin length)
= A 293~439%E HA Fo gERFoE 91AgtHFig. 6). %
(Snout length)& A Ae] 3.0~56%=2 F5o]o Zol7t Az} Aol A HFig.
6). 77 (Head length)2 14.6~19.0%°] 3%, ?F4 (Eye diameter)< 2.4~3.9%
= Al die vl &Fke]l Ak Skt (Fig. 6). sA=#1] £V ¥
71Ape) F b2 AL A 155 mme] A 1371018, F71Ake] F
A 166 mmF-H HFFEF7F 771~T9902 AF @83 vk (Fig. 7; Table
2). SIA == 70~9270, ThEA =L 5~T71, WA= v]= 4~67)
2 Ay o|EX = %sSith(Fig. 7; Table 2). FAF we do]

Fo] ALY} BRI FAY W WE) ALY E J9 pEA
E 28 @ SA = AT QU] SAKEI} ehgo

Aol= AR AL 252~385 mm WHYolH, AFL 238~33.7 mm
W ¢ o] th(Fig. 5A, B; Table 1). #i(Body depth):= #3¢] 11.3~14.5%,
2 31(Myomere depth)¥= 7.1~104%% AR =718kt SEA#

(Preanal length)& 424~564%= Eo] <z o=z 92384 HrHFig. 6).

_‘|0_



SA =] 7R 2] AP (Predorsal-fin length)® 20.5~33.3%% w2 &
& Fatol| f1AETIE, Ao R wef EFFoR QA ITHFig. 6). F

o2l

J(Head length)2 16.0~18.8%, <F7d(Eye diameter)< 2.7~3.6%,
(Snout length)2 4.4~51%% Ao sl x#|star A A cHFig. 6).
A=gu7p g ste] A =eln] 137, S A =en]) 89~977, 7hEA =g
= e Axg 6719 UA 1270, WA =g e 6~T7), me A =]
T BNE Aol &3t thH(Fig. 7, Table 2). 7F&A]
o] Adadzxs AA Wolx Fo T4 FEZA Wol glo, FA
598 FFo] Fio] E&Holds ##d + JvhFig. 5A, B). ¥ £ =
IR Qldo] FEFY A A7 W& TS wE 1dE A E

Atk FALXE PEFOR FAN, 5, SAueie AR, $A=7
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Fig. 4. Develop n%la vae of Coilia nasu flexion stage, PKU
6027 109 mm SL; (B flexic ta[l’lK%&iQ-‘If 7 mm SL; (C) post-
flexion stage, PKU 6024 15.5 mm SL; (D) post—flexion stage, PKU 6053

17.3 mm SL; (E) post—flexion stage, PKU 6033 20.2 mm SL.
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Fig. 5. Development jungenﬂ'é's' of Coiﬁ'd'ﬁc'ts*usx_.(A)'ju nile stage, PKU
6016 23.9 mm 'SL; (B) juveni

)
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Table 2. Counts and proportional measurements of Coilia nasus larvae and juveniles

Cotlia nasus

PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU PKU
6027 6060 6057 6055 6024 6023 6025 6053 6021 6051 6052 6034 6033 6016 6009 6012

Standard length (mm) 109 127 143 143 155 166 171 173 184 191 188 194 202 239 337 337

Counts

Dorsal fin rays 10 10~11 12 12 13 13 13 13 13 13 13 13 13 13 13 13
Anal fin rays - B~ 68 70 0~11 70 85 B~ 88 90 92 91 87 D 91 97
Pectoral fin rays - 4 5 43 5 5 5 6 6 6 6 7 7 7~8 6+11 6+12
Pelvic fiv rays - - 4 4 5~6 5 5 4~5 6 % 6 6 6 7 7 7
Caudal fin rays - - 19 19 18 19 19 19~20 19 20 19 19 20 20 19 20
Vertebrae - - 62 69 68~10 79 77 78 78 79 78 79 79 77 78 78
Measurements (% SL)
Head length 15.6 17.3 16.8 16.1 14.8 15.1 14.6 179 15.2 18.3 18.6 155 16.3 18.8 16.0 17.8
Body depth 55 10.2 9.8 12.6 10.3 10.2 9.9 116 125 12.6 144 12.9 10.9 11.3 14.5 14.5
Snout length 1.8 1.6 2.1 49 39 3.0 3.5 46 3.3 3.7 4.3 46 5.0 46 4.8 46
Eye diameter 1.8 24 2.8 2.8 2.6 2.4 2.3 35 3.3 3.7 2.7 3.1 3.8 3.3 2.7 36
Myomere depth 2.8 4.7 4.2 49 52 4.2 5.3 6.4 54 5.8 6.9 6.7 6.9 7.1 89 10.4
Preanal length 725 68.5 73.4 73.4 70.3 69.3 68.4 69.9 64.1 66.5 64.4 67.0 60.4 48.1 42.4 439

Predosal length - 433 434 462 432 404 404 439 391 414 388 392 376 297 255 264




2 A= 2010 89 e shrdelAl AlFE o] AAE Utz
e A7E FHsAY. vkl BaE golE 2F, 3ol (Coilia
nasus)2t Jo(Coilia mystus)= P02 FASHY, AlG-AlSd oA
= 2 Fol7t gla, B3 7 & FEIE T8 P4 A=Y dx

3318k 1k 9l tH(Youn and Kim, 1996). 3}
AWk Kwun et al. (2010)= SA=# 1] A x50l 92~1027] vs. 4ol
= 77~8671), VHGFAT7~5271 vs. 40~4571), AFET(75~787)] vs. 63~
697 el A 7 &ol & FEEATAL ASSFSTE mEkAl ol Aol A

e Az, Es A ASFESE E gRdny ddEy, 2 Al
73

(71871 & 713 EA% o8 &8¢ F ST Table 3).

g-ole] Arer7|o] #ek ATolA Choi (1994)F 4~59, Kim (1997)2 6~
74, Chyung (1977)& 5690lelil 3190w, of5e) Aol A gofe] 4t
A7) 7) SAvbeh 23 G2 A S e F AT Lee et al (2003)2 A A
gy 2A8EAQl AR ol bT|7F 6~7TH 3HALEE o R/eka
AN EH o w3 Golo] Abghe 3
oh 2 79 AAEL 8L AFE AA o=, oo ATV E 6~THR
BE Kim (1997), Lee et al. (2003)% # A 8] b
Abek A= At Sl A Atestthal HardEnkgltHLee et al, 2003;
Chyung, 1977, Kim, 1997).

B AFoaiE o] 2Aole] @a @A uel Fr]Apo], F7%po], A
o]9] 3EARE Yrglon, F 50/MA F FVAY dAZ wad A=



rie
ol
X
.
o
=
i
N
)
(27
iy
i)
?
£
_O|L
=
g,
N
=
=
jtie]
&
=8
[
<
<
L
lo
—_
—
to
8
3

Okiyama (1983)2] 13.8 mm (TL) 71|} v]udtdA, A =gne} mgl A
=eu7h ddsella, A= e Add

u= Aol mgstol Aol E HMlvh L WiE Astyte] vero] 54
A2¥7F @ o] AolE Btk A 155 mmel $7]Ae]= Zhang et al
(2009)¢] 153 'mm 7fAet L& @A TR REHA R SR = v 7E A

E=gaala, A v)ep ojbo] o] AolE Mt Al 20.2 mm

=Y, FAS, W, askd, SA =Eu] 7] A Fe tre] ST 9
3, mE R = u e AdRFe] A ME xolE BHvh ¥bH) Okiyama
(1988)¢] A4 19.8 mm A= Fsol= ofA =5 HA FohaL, SA=
gule] ERE F7| =23k A E R ke ael A = n] o] AR
T B3 dAEHA @ Aols BEATH A 239 mmet 33.7 mm Ao
¥ Zhang et al. (2009)9] 24.3 mm % 365 mm$t H W 3HAE, X =& n| et

o ANk ¥ AHoR AAAQ, e ne Faaxst 2

of wigl Aol W T, A, 7, FHa, ANt SUreE A4S

wolow, Al ik Aav], Aol whek FAR 7 F718ks Zhang et



al. (2009)2] Ayl & A AP} w3 Ao wE X =wu x|

Aot B G el A nleo] AlAe] kel whel A} A ashs

e BAsT, o= dHddelA T B SrAe7] o FA =]t

P fAATE 7o FEFE fAAs AL AAARE, A olrt HEA At

o dFow olFEde vt W gols Aojr|m wradte] weh w
=

A7 sobAE Fepng

mlo

s

209 -#u] wgo my R -duls} 7)ol W s WA Ao]9

Ago mastgony Lo SR -gu A FAx=gn) wA =

b

g7t Aol Gagch o HE olo] AEAudEe EHE gojd B
ol Aw AZxS7h A7) Wol g Aem Aojurd Ag ¥ T 4
219107, Zhang ef al. QOQE iAo B A= 6717 7 =
A BHATNI AsFatel B AFAAYG F AX g,

A2 Xu et al (011 AR AT} Aoje] WA wle] 1

g A AME vtg ez A S 2 AT JRAeE vlare] Betke d
Azl 127 mm<! 7HAE Xu et al. [(2011)9] F.31¢A] 15 At Ao 9

Aol vk ThaA =E v of six mgupl i fety e e g @
F AoH, Xu et al. (201D 3MY 7FEA =g w7} ol & =A 23}

33 g FHelA B dFehE AolE Btk Aol 337 mmel A<}
Xu et al. (2011)¢] F-33k] 40Lo] At Aol Zol7} vt ATth Xu
et al. (201D)& 5F-8hgk=] 48YUo] @ AojE ol GAR HIEFon,
of dAA BE V|HFAAY FHHoR Aok LE EFS Holn

b Xu et al. (2011)9] A5 F3lo] & A9 MAEc] Fssta W
2ol A MAEAA FALT F Ao, Xu et al. (2011)F &<

g5 22302 TG W Foho] 255 ATE 424543

[-'\l
R



oA Fslo] 285 = A S 259 FH wE gE2de AL
wasdth B Aol e Ao 2k 161T=E Xu et al. (2011)

o] 2o} o7l YAANE, o5 FFe] 2QH = A7be] wE Uy
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Table 3. Comparison of meristic characters of Coilia nasus among authors

Coilia nasus

Present study Okiyama Chyung Youn and Kim Kim et al. Kwun et al.

(Juvenile) (1983) 1977) (1996) (2005) (2010
Dorsal fin rays 13 13 13 11~13 13 12~13
Anal fin rays 91~97 81~97 92~112 B~97 81~91 92~102
Pectoral fin rays (P; ) 18 - 17 12~18 - 6+11~12
Pelvic fiv rays (Py ) 6~7 - — - - 7
Caudal fin rays 19~20 - - - - 18~20
Vertebrae 78 71 74~76 74~76 - 75~178
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