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Maturation and Spawning of the Filefish Thamnaconus modestus in
Coastal Waters of Korea

Jung Hwa Choi, Bok Soon Jeon, Jae Won Kim!, Jeong Hoon Lee?, Yang Jae Im and Hae Won Lee*

Fisheries Resources Research Center, National Institute of Fisheries Science, Tongyeong 53064, Korea
'Department of Aquaculture & Seafood, Gangwon State University, Gangneung 25425, Korea
2Dokdo Fisheries Research Center, National Institute of Fisheries Science, Pohang 37709, Korea

Filefish Thamnaconus modestus has seen a sharp decline in their catch, we must strive for continuous resource man-
agement. We investigated the maturation and spawning of T. modestus by trawl net and set net from January 2018
to November 2019, off Jeju Is. and in coastal waters of North Gyeongsang Province's Korea. We analyzed monthly
change total length (cm), gonadosomatic index (GSI) and maturity stages, egg diameter (mm), the relations fecundity
and total length. GSI for Jeju Is. was the highest in April (3.17, 2.43), and decreased from July to 1.73 in August
and GyeongBuk's GSI was the highest in Apri I (1.86, 2.58), followed by the high in May and the sharp decline in
September, which is 0.23. Using a histological method, the annual reproductive cycle of T. modestus can be divided
into Sstage in females; the early growing stage (Jan.-Mar.), late growing stage (Apr.-May), Mature stage, spent stage
(Oct.), Recover and resting stage (Nov.-Jan.).We estimate the TL at 50% maturity as 24.1cm for female, fecundity
ranged from 560,044 eggs at 23.4cm total length to 1,580,387 eggs at 36.6.cm TL.

Keywords: Filefish, Thamnaconus modestus, Maturation and spawning
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Fig. 1. Annual catch (mt) of the filefish Thamnaconus modestus in
the Korean waters.
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Fig. 2. Sampling area of the filefish Thamnaconus modestus.
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Fig. 3. Length frequency distribution of the filefish Thamnaconus modestus from Jan.2018 to Nov. 2019 off Jeju Island.
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Fig. 4. Length frequency distribution of the filefish Thamnaconus modestus from Jan. 2018 to Nov. 2019 off GyeongBuk.
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Fig. 5. Monthly variation the gonadosomatic index (GSI) female of the filefish Thamnaconus modestus from Jan. 2018 to Nov. 2019.

Fig. 6. Photomicrographs of ovarian developmental phases of filefish Thamnaconus modestus. A, Early growing stage: Note the oogonia,
perinucleolus, and early oocyte in the cytoplasm; B, Late growing stage: Note the oocyte with yolk vesicle in the cytoplasm; C and D, Ma-
ture stage: Note the oocyte containing homogenized yolk materials; E, Spent stage: Note the residual follicles after ovulation; F, Recovery
and resting stage: Note residual immature oocytes. Abbreviation; Af, afferent follicle; N, nucleus; Oc, oocyte; Yv, yok vesicle. scale bar=
100 pm.
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Table 1. Egg diameter by total length of the filefish Thamnaconus modestus, 2019

Egg diameter(mm
Sampling Area  Fishing gear  Month -,{/(l)tal Iength (cm) Number of 99 ( - )
ean (min-max) samples Mean (+SD) Min. Max.
Jejuls. Danish seine  Apr. (2235)1_';8 5 16 0.2463 (+0.0350)  0.1722  0.3255
233
May (13.0-36.6) 6 0.4036 (+0.0737)  0.2607  0.4645
29.3
Jul. (227.35.9) 16 0.2435 (+0.1037)  0.1262  0.4762
Gyeongbuk Set net Apr. (29%315’6 5 14 0.2350 (:0.0496)  0.1110  0.3183
27.0
May 7 0.2936 (+0.0737)  0.1868  0.4115

(21.1-34.9)
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A7F BobAlaL(30%), 981} 100]= e A7} vl o ® o
QAL 1THE(1.5%) 129(1.6%) % DF- S THA7E A
t}. 2019 o= 1-3€71A] E QA 7F vl A AL, 4ol =
FA 7L EolUa(60%) ASANAI7F LR 2 H31(9%), SY
o= A= TAI(10%)2F S THA|(1.7%) B FFHA(1.7%) 7}

Table 2. Absolute fecundity by total length of the filefish Thamna-
conus modestus

Total length  Number of Fecundity (eggs)

(cm) samples  Mean (+SD)  Min. Max.
22.0-26.0 3 530,444 346,373 634,544
26.0-30.0 2 517,085 185,975 848,195
30.0-34.0 2 266,178 241,844 290,512
34.0-38.0 2 1,580,397 309,276 2,869,339

Q13 Selu] 9ick, 89119714 W |47 = Bhl |9l

AAAFe] holol B8 SRels)7] 918 QA ASAAE T3t
%L1, AFhAl7]o]) Al B8k} B71sto] AlFaol e 49, A4
ol 4-590] AL} wrEely] AlkstaL dkgro] 7Hs g
A0 7 F4 oo SES TS ANE o
AR ARG Ak Tt 2t

(L-21.7085)

Y=0.9713 x et ), 17=0.9752

50% Ad <A AL 24.1 ecmo] L, 75% A< A -2 27.8 cmo] 1L
97.5% A <442 36.7 cm LR THFig. 8).
QAR ety

A<y o)Ael JiA| Q) Tt LRSS ER1gE ZIN(Table 1),
20199 AlF FHAAME 4oll= Hatdgol 0.2463
mm (£0.0350)%13L, 59l 0.4036 mm (£0.2607)& 27}
319, 79l 0.2435(+0.1037)2 FHadks 4 29
1L, A& Qs e, 49 Ht Hd ol 0.2350 mm
(£0.0496)%1 1L, 5¥o]li= 0.2936 mm (£0.0737)2 Z7}5t=
A0 & ZRI5k3th 2 Aol A= Alete] 4 o] gli= A< ol
AFol FHA|7F97) 9 AL, Eek4ai X 4 185,975 (26.1 cm)7H AL,
2|} 2,869,339 (36.6 cm)7H &, B Z ek AAbo] 2715k
uhet Z71oke 4 3e 2 G t(Table 2).

L.

Park (1985)2] = A7tolggFo] 209H=0] 2w <] 24
AL AT ATE £2319] 1, Kim et al. (2016)2 o B] 3] o]
glgko| tha =9k 2009-20111A(09/8,280% )] A5 3o
A EZo|do] ofglH AlRE di o R At A4S Ast
%132, Nam et al.(2018)-> thA] o] ElgFo] wropx] 2015-20161(
AB2,040E)0] A5 Q1L o] AALoA o) P H A 2s
oz AR e (Table 3). o A2 7S Ff 222

Table 3. A comparative study on the reproduction ecology of the filefish T. modestus in Korea

Sampling Reproduction ecologist

Result 50% Group  Absolute Egg Total length

Period area Fishing gear Period  Maturation fecundity = diameters .

(TL) Min/max
(TL, cm) (Eggs) (mm)
Park(1985) 1980-1982 Wgt';‘:tsrzj;‘u) rawt and Apr-dun. 2100 20000 057072 2221255
Kimetal(2016) Y2008 jeju s Trawl May-Jun.  25.92 - - -
Nam et al.(2018) '\égg ggl‘g' Ggﬁﬁﬂgfn“k Set net Mar-Sep.  18.02 9132?226 040-058  21.3/31.3
. . . 530,044-
. Jan. 2018- Jeju ls. Danish seine f 0.24-0.40

This study Nov. 2019 GyeongBuk  Set net - - 1580397 24009 234366
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T2 o] A S BIsH] Q15 A7 A Al dS AT
HH, Al 92 50% d=A1780] 21 emollA] 25.92 cmE #
Aot AB) L 18.02 cmE Zrol#ar, Lol A= Fo]
717} A7 o] Al A1t HE A o] 497 5H 9| FET
Al o] MAE A 24T A} 24.1 cmE ERIE] o],
glo] =|H AJsA| 7ol Zroprhar shA|Tk 1991 o] 54 3]
gt ofggke] f230] 207 A& EHA LA 2] A&
A AR s E YA EUS AR 25T 4= ok

S A EZRh=o] HSE Aw R, 1980-19821d of] X )
Eek7E 1,410 9 Q1 Aol vlsf & $A-1717H1 2018-2019|
off Hoff xZek4=7} 1,580 H 0= F Zpo|7F x| (EQkA|NE, 2
ek s 27171 25.5 emofl 4] 36.6 ecmE A FAL 5
gl A 2015-2016W0f| HhEHR7} 9,747HH o2 7]
= 31.3 emE ZRI= o) jA| o] 27|17} 425 25k7t F71st
= Aol i AEH o= mUHY T Fart & AolH,
Kim et al. (2016)¢] $+Z x| A 1980 ) HF %] A7 €] o]
24 HjAIEo] 37.8 em?ld] Bl 2009-2011H-2 46.19 cm
2 AR FAFH o), B Ao A= Akehe oFA] (k2 A
SOl o A7 Ao 3k Fv] Wt HEZ B s Aol

WS vlastd, AT 1980t W Het
0.57-0.72 mm% 1, 2 Ao AL 0.24-0.40 mmE 27]7} &
ob4aL, 2015-201613 2] & Q1Ee <2 0.40-0.58 mm= =}
Zol| vlaf ZobAe-2 Sl Park (1985)2 AMkSl4E 8

sk - A - AR -

o];ﬁ

45 . olokx)

o ' oléH%

Qlsk7] flal R =Rz A o] ST o whet of 2 7f
o] BE7} glo] Zo] i 3-48] WIahs chalAletR0 2 345
3L 10, Lee et al. (2000)2> AFFA] 7] 59 2514 vitHw
FELTERER S R LCERPSS ERRES ER)
51 2ol 28] o4} Akgbahis halAlel g0 2 At

Y] e ZHEo] Y Hlo] WA 2L FHAI7E
o} 9lo] o] AAI(Kim et al., 2005), AFEFS- 3AQted 9]
ES gt uke] s zFAdol, gl FFol e U=
7H A Elo] 93 AR o] Ao} 9l
ofAH, 2| of= E ol A A5k, 53]
7hekon], 23 6-8 cm7t £l 55150 2 o] Faju] 4
of Ao 52 dh11 LA Aol 4 AT Aol YUrk(Ya-
mada etal., 1985). T 2| &} A A F7H-& Ffratehar 2l A 9l
L A4 7L fARE F ARl &3k= FAI(Stepanolepis
cirrhifer)®] Fa| Qo A O] AFAI7]= 6-9H o)Al = AFtAl=
8-9¢Y0]a1, 21 cm o|A+9] A Fol| A EHE 125,400-312,857
N(Kwon et al., 2011)2 2 73}31 ek TF %]+ 19891990
| 4] 10-30 m 9l 7k AL v sl el
7} Sl A5 Sl A ArgRAR A F 2|9} oA ofF]
MAZ=7} =7 Z@Fcha B uske A (Hwang et al, 1997),
2004 69of =4lo] 89-123 mel Fafiet Aol A AFEE
o2 AMgsto] oj3El oj3 o)A oA £ A
© 2 B3} tH(Jeong et al., 2005).

R A Akl A AlSH= T o U8 At A
3} el s et e} SRS F2 Aolsh, 33 am o]
Agpo) AFEAAE AT A go] F715H A B
ale1L, Aol wet o 2717} A7) ok, 2 2712) Holw
= W2 oFo] HolE W= 7 o 2 gl th(Baeck et al., 2012).
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