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ABSTRACT : The total length, head length, head height, eye diameter, retina thickness, and lens diameter of the dotted
gizzard shad, Konosirus punctatus, showed positive allometric relationships between hatching and 30 days post-hatching
(dph). The increase in total length relative to head length and head height, head length growth relative to eye and lens
diameter, head height growth relative to eye diameter and lens diameter, and thickness of the retina relative to eye diameter,
lens diameter, head length, and head height were showed allometric relationships. The eyes were formed completely at 9
dph. At this age, the eye has a lens, an optic nerve fiber layer, a ganglion cell layer, an inner plexiform layer, an inner
nuclear layer, an outer plexiform layer, an outer nuclear layer, an outer limiting membrane, a rod and cone layer, and an
epithelial layer. The essential demands that must be met by the retina in this species pertain to light sensitivity and spatial
resolution.
Key words : Dotted gizzard shad, Eye growth, Konosirus punctatus, Retina structure.

2 9F: Ao, Konosirus punctatus®) F-31F2E 235 30d71x9 A4, T4, T3, A, d FA 2 A=247H9
A& ]7-‘4**7‘—’] olith Aol Ui T4 B Fao A A Tl uist o 2 A2FAH Y A A%, T
g ok 2 A =FA A A4, 212 e FAd U ok, ARAA, T, T AU AL 52 ARAFE
Hol& *JEH A AAS YTt £ 33 ¥ 9o 243 RPN AR, ARG FE, AR TS, YaidE U3y
2, 9upatE Ay E, AT 7S FAE L AWEoR AT £ A7 vEe A%, Hoje] W WA
T

4 sl 4 g B 477t westee Andth

olf Xo17101A ) A7+ wo] 4, 914 FH, WG 3
N E £ ¥4 FHY EUE A% S 228 w4t
(Rodriguez & Gisbert, 2001; Park ef al., 2006). H]Z 72

£ E7E 20040 FFEA AT AL 200495 F=a) G

St S FA )2 AT L 2HATA 2 YA (KRF-2006-005-J00501)" el B PEE HFTEe WA yasE I 72 3l
2 HFRAY FASFATALAL oldel FYHUL. TRAoRE E}Eﬂ gou, gt A3FE) HEd Ut

HAA R FFAFUSL AFH7 IS o s B - A,
(%) 606-791, (A) 051-410-4321, () 051-405-4322, E-mail: ispark@
hhu.ac.kr

2

o ot 32E ANGE AL P oYk 0|9 B
s ol slole) S 53 4 R A%, 3

o]



94

T B AEA 71187 w50 thWagner, 1990). o] # ]
A7k 329 A7 7159 QoA AEA 2ol B4 &
A2 Az sl(visual ecology)ell A ¢ 2.8 $1A & A
| SHcH(Walls, 1942; Lythgoe, 1979; Park et al., 2006).

Ao, Konosirus punctatus(Temminck et Schlegel)= 5
gzt A Aok €& 9 gEadfd Exste A o
FE AHRIE AL, F2 PR 247 F9 2
E2 3 =tiChyung, 1977; Choi et al., 2002). & £&

~60] el 7ol A Aol o] ol A, BHE o] of
o7k H3 e o 3de g Evke 8 FAEY 8t
to]t(Chyung, 1977). o2& Hojo] theh A+ Lee &
Kim(1984)] Hole] AAAESHH A7E $98 AL
Sstie glon 58], dojo ahg 4 o
F A4HA 2L AT FINBYS A7E
P& Aole ¥4 NS
A Hole] 271 A% H

N
2

ol
BN

fu

o

—

X
o 1

do

rie
r2

rr

ofN
ko

Mz H U

AFAE A A 2005
3k 5 3097
TR F3 G Al o AR
k23 A4, 74
o]} o} 2] 5(CCD-20CP; Mitutoyo, Ka-
nagawa, Japan)Z 0.1lmm ©$7}1A] A5}
£9) 2997 248 okl BEL 10% FHE223
o 4% ¥ Bouin £910) 197 A LA 349) pa-
raffin AUHE AGae] LS FRE 6um FAZ A&
2 H3}5d o1, Mayers hematoxylin?} eosin phloxine B £
Aoz dassch A H slide E-S x100 &2 x400 6j

&9 AE3u]7(Axioskop, Zeiss, Oberkochen, Germany)o.
Z A7 en AR g9l ok Ao 738 % 30

WA gl B T, Ao ol S, TRl o
e, S0l Ul AZ47, F2ol o o, F1ol e
A7, e SAo oe b, e Tl @ A2
A, e ool e £ 2 g $olo) U@ £ae 4
LT

A g o

A% - HTS - AR 243 A4
20
18 Total iength
16
-— 14
E 12
£ w0 .
o 6 | Eye diameter
4
0 : ST
0 5 10 15 20 25 30
Days after hatching
Fig. 1. Early growth of total length, head length, head depth,

and eye diameter in the dotted gizzard shad, Konosirus
punctatus.
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Fig. 2. Early growth of thickness of retina and lens diameter

in the dotted gizzard shad, Konosirus punctatus.
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Fig. 3. Light micrograph showing a transverse section of the
eye of dotted gizzard shad, Konosirus punctatus at
days after hatching. Lens (L), optic nerve fiber layer
(ONFL), ganglion cell layer (GCL), inner plexiform
layer (IPL), inner nuclear layer (INL), outer plexiform
layer (OPL), outer nuclear layer (ONL), outer limiting
membrane (OLM), rod and cone layer (RCL), and
epithelial layer (EL). Bar is 50 #m.
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