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Morphological Changes and Scale Formation in Juvenile Konosirus punctatus
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Abstract : In the study, we observed the morphological changes and scale formation of
Konosirus punctatus juvenile, which are collected from he estuary of the Mankyeong River
and fertilized using artificial insemination. The hatched juveniles were sorted 15 per day, and
the relative growth was assessed through measurements of total length, standard length, anus
length, and body height. The process of scale formation was also observed in the hatched
juveniles. Regarding morphological changes, body length showed consistent relative growth
from immediately after hatching to the juvenile stage. Body height exhibited higher relative
growth values than the overall length starting from the post-larval stage. The head length
showed consistent relative growth until the post-larval stage and then decreased. The anus
length showed low relative growth until the post-larval stage but increased steadily from the
juvenile stage onwards. Scales first appeared in the post-larval stage and completed scale
formation throughout the body just before transitioning to the juvenile stage, starting from
the posterior part of the operculum, above the pectoral fin, at the anterior part of the anal fin,
and the posterior part of the anal fin. These research results can be used for management and
protection of fish species as resources of biological characteristics.
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o (Konosirus punctatus)+= 315 (Clupeiformes) 7 ]k
(Clupeidae)ol] &3t ol F2 Ljvhet A ¢ d&2 S50l
F, FETefol £2st= A2 o Folth(NFRDI, 2004).
E3, Fol HH sh ZA oA Abdste, Wol aH|EHE Fol
b2 SAREEHA 9 Ao s 523 ofFo|th(Kim and
Lee, 1984; Choi et al., 2015).

AR olfe A7 27 &2 o8 7 Ier J
FAQ A7t FREHUeH, FEE FolME thE AFA
A7), Aol et FARE A7t BHEA o g o]RojZaL gl
tH(Kim, 2016). ool 3t A4 APEHT} HA7] (Lee,
1983), A& AE3H(Kim and Lee, 1984), Ho| Y (Park et al.,
1996; Choi et al., 2015), HAJAE] (Ko, 2006), G& H3}of o
e 2EF A ¥ (Kim, 2006), X224 o2} DNA tg 4
(Park et al., 2006), Z7|EAH(Kim et al., 2007) 5 ThaFet A

AL 98| FATAE Ak dl i Fa3tth(Lee et al.,
2013; Yun et al., 2022). & FY A& Hol An|gFo] F7}
St glot, B et FEof| o3) Pk FH3] st
3 9Jo] Aol eFAof| gt BAEI} 2718 Yth(Lee et al.,
2012). #9F oz} Hojt o f= AR|o] A7) Qlof FHE9
AA] Sol oF Al71e] BRF FHE B3] T35t et &
B A3l E Aol gAY ZEst Je o] asict
(Okiyama, 1988). gt o] 7] Wi} AW sh= 2Hx| o] A]7]
o 71 sl dojue, dr|ek Ax|ol7|1E AX 7H4lo] o
FoA B2 27|PGA A= Z4F o)t (Kim et al., 2007;
Choi et al., 2015).

weba] o] AT Hoje] AH|ol7| AYRSE FHste] 1
EAL 98 8|1, vlse 4 AI71E TSI Mol
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2. Xpxlof MIFHst

B3Rlol = A Ao Wl Rotifer sp., Artemia sp., Bl
FFALR (Love larva, Japan)E €220 2 FF3lo] ARSSIS
ot APt FaRto7|HE ZJoj7|7tA] WSkt #
Al Wld 1570915 Folo] MS-222 (Sindel, Canada)Z w13
ANA YAHEEn A (SMZ800, Nikon, Japan) &2 B2H3}+%
3, 559 7] (V-12BS, Nikon, Japan)& ©]-83}%] A%} (Total
length, TL)of| T8t 4|7 (Standard length, SL), #| I (Body
height, BH), %4 (Head length, HL), 354 (Anus length, AL)

& 245to] HlwsHeT.
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Fig. 1. The sampling area of the Konosirus punctatus at the Mankyung
in Gimje, Jeollabuk-do.

1. Xpxloje] HFHt

Aol zpx]oi2] M W= 4.74~40.00 mm P, A o] o
g AL 3.93~37.77 mm (n= 15) %tk (Fig. 2A). A%l o
3 Ao WA AL SL=0.9208TL—0.2979¢°H, A% tj
H] Z9] Zdol= A oA7bA] A wet A3 g B4k
1*=0.995).

Aol Ax|o]9] A1 0.29~8.99 mm (n=15)1, HA |
gt o] BA2L BH=0.3107TL —2.6018°] 1t} (Fig.
2B). Z7]|&}o}7| HEl = A%} 11.05~12.26 mm (Bt 11.66+
0.60 mm)& A9 47 &=7p wapga, zjoj7]Ql A%
30.16~30.75 mm (B 30.46£0.29 mm)FELE A% &&7}
LAHA AT WS e BT’ =0.948). W7t A
Zsto] whal A7) EobRHA HA 37.82~39.75 mm (B
38.79+0.96 mm)°ll= A 17} 8.59~8.94 mm (B 8.77+0.17
mm)E @A 5HA Fohsict.

Ao Az|oje] FAL 0.48~8.65 mm (n=15)F 1, A3
o tigt FA9] A AL HL=0.2263TL—0.3757°] 3} th
(Fig. 2C). 23} %o AH 4.74~4.96 mm (B 4.85+
0.11 mmE 4% $=7} Bapga, $7] Zol7|Re= A%
20.87~21.11 mm (B4 20.99+0.12mm)E A% &£&=71 =8
A HA 2017|172 AAgE WM} ghe B AT =0.945).

Aol Ax|o]o] FEAL 3.97~24.89 mm (n=15)% 1 (Fig.
2D), A%l gt F23<] WA AL AL=0.5377TL +2.7266
ol FEL HA 4.94~537 mm (FF 5.15£0.22 mm)3l
A71Zpe 710 Rt o] 9 o] % H% v e 4
ol AR FolE5dth 37170 71= A% 24.30~25.43 mm
(Bt 24.87+0.56 mm)F-E| X|o]7|7hA] A7ete] wah dAet
e Bk

2. Xfxjoje] HIEEY

H3l 3 409 AFo] 17.32~18.93 mm (B 17.96
mmz 7 T4 5 A HxE FAEHET, I fX =
UEL oyt RAFE R A ] EHEHORE FAH
AL, 7HEA =eju] f1Fo] 1~2E& o] FAEoH, H
Argu] Hog 97f, FEoZ g9 5] FAHEHUT
(Fig. 3A).

B3l & 42870l HAFo] 17.84~19.04 mm (B4 18.65
mm)E op7tu|E7 R EH&H 07 FAHH vl AR
A& Eo] e, 7R =2jn] Fo e RARE 3F
SHHA v R =Hu|7tA] F71sElTh(Fig. 3B).

B3l 3 44950l = AA}o] 18.43~20.11 mm (Bt 19.26
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Fig. 2. Relationship between total length and other morphometric characteristics of Konosirus punctatus. A: standard length (SL); B: body height

(BH); C: head length (HL); D: anus length (AL).

mm)E H5o| H3 F716le] E Ho27HA] SEgla, B
HE2 iR =gu] ¢Zo 2 107, &2 9/ F718taTh
(Fig. 3C).

B3l 3 46U o= HAo] 20.74~22.06 mm (B 21.59
mm)E o7t F7 RES wet FAH vjEo] S50 34
HE5E83 JZE%1, 58 FE29Y HE2 AA=Yu7A] &
7¥s+glth (Fig. 3D).

B3l 5 48UA o= HAo] 22.46~24.03 mm (B 23.20
mm)E W] FE7R] FGjEo] FHEJL, 7FEALHuE
wat B8 Zo 8 PP v Y= FUI6HA] ¢ 9E
AN TA] R B gl Skt e, SX=2jn| of
gEoz gle FA Ho] 22 HlFo| FAEUTHFig. 4A).
HHlE2 Wi =gn] ¢Fo R 117], HELE 10742 F7}s}
k.

B3l & 50U 0= HAFo] 23.21~24.87 mm (B 24.03
mm)E W] FEo v 55 FE {9 HEsge| d4H
AL, F§F FAALANA B £E ol oL = ok (Fig.
4B).

Hsl & 510111]]01]—15 A% 24.56~30.23 mm (H+F 28.34 mm)
2 55 FE9 vs2 myA=gu] 7|A7HA] = glon

(Fig. 4C), 73} 5394 Hix|=n| ¢FFo 2 137], FKo=
127§9] BHl5o] BF SPHIN, F52 BE 7ol vlEol
BAE ] BleF o] = U (Fig. 4D).

| = =

ABOIRE 27142 7FE e HHE woln, B3] F
\Rboi7le] FAR VS7H e (Kim er al., 2007). ©] &
FolHE Hop7} 646 mme] F71%el7]2 ol A B

Astelet. Aotz 43t Hol= oj7 el MY 4T Axel w2
M Han et al. (2000)8] Aol A FX| (llisha elongata)= 5.02
mm$%I L, Okiyama (1988)2] ALo|A W o] (Sardinella zu-

| (Engraulis japonicus)= 3.7 mm, w52

nasi)~= 4.4 mm,
(Etrumeus sadina)2 5.0~6.0 mm%t}. L7]|2}o] 7|2 o] sl=
Aol AL w2 By FASHA Uetgen, &2, W
o), BAGE Ro|F BT}, 2L Hol BN E ofFuict 3
NAol2 ol Aldel A by g 7AHe
a7} wasl,

Okiyama (2014)0l| A= ZHAddto] Z3o] vy & 7+ A
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Fig. 3. Diagrammatic drawing of squamation in the larvae of Kono-
sirus punctatus (mean total length 17.96~21.59 mm). A: mean 17.96
mm in total length (TL); B: mean 18.65 mm in TL; C: mean 19.26
mm in TL; D: mean 21.59 mm in TL. Scales, darkened.

Laju|7t A4l =G5h7] A7RAE F71A)7| R LES e
g, o] AFtolAE F71&F0719] 11.23 mmeo]l HA g ZF33o)
A==t Fol& o7 Aol (Sardinops sagax)= A%
14.3 mm, &9 (Spratelloides gracilis) % 12.8 mmP 1L,
582 A% 9.9 mm, Wgol= A% 11.6 mmEATth(Uchida e
al., 1958). AL 23 A2 Mol vl d FARSHA |
ehgon, Jojg], &Y, EeEI= AolE By 22 &
Yo ® Estal 72t thE 23 gE Ho|BE 3o 7
2 52 72 & Ao Fe o] aH

o] AollA Hole] AL H7|Afo|7| e X o)7]|74A] U
A 22 AAske A0E B, Aile $7]RH0] 7] R
EOHA7] ARt AP SHYS 257 AFEATE B
2 B3 A5 RE o] Wt T7]7o17|7t Y FHEH
AA7|7HA] A% £&7t Lot Fa2 B3 AFEE &
7] Zo7|174A] Qo] A&H e R X AT B, X

filo

Fig. 4. Diagrammatic drawing of squamation in the larvae and juve-
niles of Konosirus punctatus (mean total length 23.20~30.11 mm).
A: mean 23.20 mm in total length (TL); B: mean 24.03 mm in TL; C:
mean 28.34 mm in TL; D: mean 30.11 mm in TL. Scales, darkened.

of7|REle YA S22 AT Aoj 27188 A
B A4S BIA, AS W8] et Aol tehict.
MRS AAsEold AaAel daol dat we
o] wol|83 WHE WA Yonz B Fadtn
(Fukuhara, 1992). 27] B84 o O ol & AAF7E
2 A¥ KXW Brevoortia patronus (Chapoton, 1967)= HjA]
Lu|e}t 7pEA=Hu] Abolo] BERAA, Clupea harengus
(Huntsman, 1918)= RAF F7t 4 4F F&, iz =g
n] 9} 7hEA| =] Ato] o] BEROA E@SHTE. Pomolobus
pseudoharengus (Huntsman, 1918)+= HE|&AF Z7F BE 4j
A=gu| 9} 7k A =gjn| Ato]o] BB 7h&E2|gu] 7R
A &38+9aL, Folg] (Kubo er al., 1949)9}F Engraulis mordax
Miller, 1955)= HYAF FF RRoA Aoz S35}
Fupet o ohFet P BTt o] AFollA] Moo vjsF
AL omF7 REE ST 7MEA =Hn] FofA T
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