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Determining of Maturity Gonads for Brown Croaker Miichthys miiuy
Using Digital Color Analysis
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This study investigated the digital color profiles corresponding to different maturity stages and levels of brown
croaker Miichthys miiuy specimens collected from the Southern Sea of South Korea. Maturity stages were deter-
mined using photomicrographs of ovarian developmental phases, which were compared with digital color values.
Brown croaker specimens ranged from 24 to 81 cm in standard length; mature ovaries were predominantly observed
in specimens that exceed 40 cm in length. Monthly ovary color values were primarily concentrated in the Ist and
4th quadrants, with both a" and b* values falling within a range of +15 centered on the origin. Similarly, the testes
color values were predominantly situated in the 4th quadrant, with a* and b* values ranging from -5 to 15 and 10 to
14, respectively. While the color values of the mature and spawning stages overlapped within a narrow range, dis-
tinguishing between them required both the color value and monthly color value distribution to be considered. Thus,
this study underscores the efficacy of digital color measurements for assessing brown croaker gonad maturity, and
provides more quantitative insights compared to subjective visual assessments by humans.
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W o|(Miichthys miiuy)+~ -5 =(Perciformes) 710{7HSci-
aenidae)o]| £35}3L A& 120 cm TL (total length), o14F A%
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Fig. 1. Frequency distribution of standard length (A) and fre-
quency distribution of standard length of the immature stage (B)
of brown croaker Miichthys miiuy.
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Fig. 2. Monthly changes in digital color values in CIE 1976 L"a"b"
color space in the ovaries of brown croaker Miichthys miiuy.
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Fig. 3. Monthly changes in digital color values in CIE 1976 L"a"b"
color space the testes of brown croaker Miichthys miiuy.
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Fig. 4. Changes in digital color values in CIE 1976 L'a’b" color

space at each stage of ovaries maturation in brown croaker Miich-
thys miiuy.

Bzl A(])—I/k]/\ AachAE M 7S M e H AR A U

Efo] B g s Rolth. Ylo] thao] A4 A
Gh B 114719 A, A3 A A4t %xMxﬂ
VAol 47 Sshs RS B9 T2 A ES
How wEST) B4, 4o 842 A 02 WU
g wao] 47 AAMANCIA WA RS $4e AL 3,
AAFE T, 4T 942 AL, 4AHEe] ZA RS R0

2 vepteh WL AdEEo] 22 WH o BTy, 9
S QA 02 UHA a gh ] 59 F AR
Aol 27 9 wasstekFig 4).
wlo] o] 4% B MG RIS AR, 047
el Ml At A2 AR el 1A
02 A%aluA ARG HakEo] £x
*é%, % AR

‘8]—01—]—9 W:':l_a
HEsHez a Yol ST e s

A eEssion) dAL Y G 8ol e 2 o e
STk h 440 49, dae] Ba gt Bl A3AE
AN Qo] L wstom, H% sl 2wy



20
15
10

| Immature stage | Spawning stage

o O
<
<

0 o0 o r
5 o X0 o

S o

o
g I
A5 | -

20 N S S
20

15
10 | L

| Maturing stage | Spent stage

5 |

20 s s s s s s s s s s s s s s
20

15
10 r

| Mature stage

L A pD L
AAéA
A AD

AN

o0 - o
-20-15-10 -5 0 5 10 15 20 -20-15-10 -5 0 5 10 15 20

a

Fig. 5. Changes in digital color values in CIE 1976 L"a’b" color
space at each stage of testes maturation in brown croaker Miich-
thys miiuy.
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Fig. 9. Changes in digital color values at each stage of testicu-
lar maturation of brown croaker Miichthys miiuy with a standard
length over 40 cm.
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AZrS 3= o 7 94 713 A o 2 whekElh, ulo] Ao A
T A MAgEEe] AR = st ghao] sdet AR &
EZ 510 Qo] ASTAE TR 4 glou, ¥ B 0]3)
Al71e] M7k W= Sk neshH MRghe] FEE gete
KA 0] JETAIE GolotA 2T 4= Q= Ao R AlRE

238 el gig T 5 275
A0 HAL 4TS TR 5 9l 3iek. Thil Tlol A4l
o) ek A2 AESHA 249 (biological minimum size)
of sg51= 40 em, SL o|AFS thAFCZ SH= Zlo] vlg2]3)
o, hasof HA40f 7, A4 AT AT St Tl =

7Rse A4t 94 TS Shbe] B e, R
g obuj2t 9 i) ke vhedstol Bl WSk Aol uhed
Fi R s

7o} ol A MR Z4ghe o83kl AHEe] A
ekt Aol 29 A zkmiero] js) Aaolel AL
AT Aol 4 Q1% B 91THChoi and Arakawa 2009;
Chio and Hwang, 2023). M2}A| & o]-&-5Fo] S43F M7
Sok TS B Al BAS FHY 4 gk dow
©]=(Shin and Park, 2015), 7}&-241&(Lim et al., 1994; Sung
etal., 2012), 5 (Kim and Hong, 2002; Morton et al., 2010;
Chang and Kim, 2011), AF3 A Z(Lee et al., 2018) 5 kst

o
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Fofoll | 28 E|L 5Ick. wrepA] EAE A 4 ol gt 4
A2 ek 2 vl Aol A B St sle] B
H7f5te] YA AS =35 GSL HSL, CF = A a0] %
28t BAG s sk Ao Aly] 2ol uh2 A7k
TS 9 4 91 Aotk 3 B A7 A35o) whod
AT ARIgre] LRI Y A4E 24 AR 2] A
o] LHJETHH A of Y ele 7t MAAE 285t A
THO R o SAEO] Abtal Aol et AEE Al55H gl
o A SHE ARS RO R A W7 Y =

7] AR Sl|A| -0 mhtho) AR 0 7 A83)k 4= 9)8 Ao}

o
rSL'

o T aR=
AL AL
o] =RS 2024d= ;L@¢ Pﬂ]r?‘ﬂ-szj ZAbTFELA ALY
(R2024001)_4 Z] 2] 9 o} 2= AsrelUch EaF E A
of diste] F2 o2& 4l uﬂ%%tgwﬂ de s =
.
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