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Summary

Age and growth of the red tile fish, Branchiostegus japonicus japonicus
(HOUTTUYN) were studied based on the data of 742 specimens caught by the
bottom long-line in the adjacent waters of Che Ju Island from January to Decemr
ber 1984.

The annual ring was defined to the outer margin of each opaque zone of
otolith. It was estimated by monthly change of marginal increment of otolith
that the annual mark was formed once a year from November to December,

According to monthly change of gonad index, the peak of spawning was oc-
curred from October to November,

The relationships between total length (TL in cm) and otolith radius
(R in mm) were represented by the following equations,

Female : TL = 9.2172 —0.1753 R + 0.7314 Rz ( r = 0.861)

Male : TL = 10.8372 —0.5547 R 4+ 0.9765 R* ( r =0.866)

The relationship between total length ( TL in cm) and body weight
(W in gr ) was given by the following equation.

W=1,258 TL*™* x 107? (r= 0.885)

Applied to the Bertalanffy’'s growth equation for length, the total leng-
th (cm) and the age (t) relationships were represented by the following
equations,

Female : Lt = 36,61 ( 1 — e ~¢:30320¢+0.4052)

Male : Lt = 40.65 (1 — e 0218t +0.58560 )

Therefore , the total length of full one year to six years was calculated
as 12.7, 19.0, 23.6, 27.0, 29.5 and 31.4¢m in female respectively.

The results applied to the Bertalanffy’s growth equation for body wei-

ght (gr) were as follows,



Female : Wt = 962.8 ( | — e 032¢s 0452 3
Male :Wt — 1335-5 ( 1 _ e—0.2749(t+0.5856) )3

The body weight at the age of 1-6 was 40,134,257,385,504 and 605 gr

in female respectively.
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L%, Branchiostegus japonicus japomicus (HOUTTUYN) 2 o] G

WOH A AR LIt RSB Hgel 5 Arshl, 30~ 150 me] HglKell  BERASHR
ek (#1977, 4R CE 1975 ).

Aol Wit deel delAli 2 il s 20 ~ 50 whed, B A4

20 ~ 50 0ol 5} AREL BB REbol Mol BRS T otk SEL uili e

2oE ok glov] el mEI Ul WL BUCHTE ficl A XAl st
AL 9lar M) of - zivh ACHEACES] MRS 10 ELL RO Ao 2 4] 1985
OB 1,320 i o R EAE M nggmsel ol ool ER RS 1983 ffo 126 Y4,
1984 fpofl 112 Mol ar, Wil % 7 MBS A A M s i fifEol o

Fops (1949), AW R (1950), AL C1955), #51(1963), LIM & MISU

(1974), 4k (1976 =, 1976 v, 1977 ) Fo| |1 A WiLMet ExHkwe 555 H

b REBES wlESE A Ul Yelib ARG FFt#ace] 2lew, KITAHARA
& MATUDA (1967 * , 1967 b ) o] 3 el A @ qEME ¥ (Sweeping 'trammel
net Yol %ol 1 [ brsefis] W4, KITAHARA ( 1968, 1969, 1973,
1974, 1985) o] 4= H 3%, w4} ol hiol aehdh Foll ¥ i zh vt
Cluk, o HGREITHRES] Sl B #FEis @ (1973) o ALK Kol BHSY BN

o) sboldh g Qlvt

apel Al O] @ el Rershs SEEe] AL 139 KRS BT
vograhehan SRt lo] Al g EhA LEol BRAL B GCRESHL h
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1984 4 1JJSVE 12 0 7h=] @G PEEEE AW 5 20 ~ 30 kel itk ( Fig.D)
o4 WMEo.Z WSt BEESI: S, B. japonicus japonicus (HOUTTUYN)
#Hpo R fJ] 1R 40~ 80 /g4 M T42 B WSSk (Table 1) 7 4is}
S 2 Olem, #8021 gr, EAEBURRES 0.1 gr W22 Q@S o

WAH-2 Grind powder ¥ 800 02 59} miS smslolon] BHMo L Wi
ol fF-glahr] ¢t el a4z chAl 599 HCIEM O vlxulol A g AISH
b Aol w7 griel vhe B9 e ab-ele] BAS it Black di-
sk loll v peRRMIRE 1072 WIS LS {ipel A% ishel o]
Moidhe Ao 2 shg BESha el REWIm ot sulSh a2 Sk ok
i (RY & Fdlol 4] wigbsal 7h<] &7, MUSkHLTE Cra) & 2Holal 7H Ak M7t
b MG 4o g WIBEN P (KK, Kogaku &) 2 0.01 mn t(y 7h 4] i
stelvk  ( Fig. 2).

HLAHDA O BT KEE R BB ( 1984 ) o) #8480 1968 41T Wi MBE KOl A]  BEHVR
gl o v Msl S50 8EHEK LT FIRISH o

Table |. Number of specimens In & japonicus saponicus

Date of calch No. of specimens Range of Iolal

Female Male Total length tcm)
Jan. 24, 1984 59 9 68 18.0-333
Feb. 21 32 35 67 19.1 -368
Mar. 16 49 I 60 21.7-353
Apr. I16 46 22 68 201 - 394
May 15 28 1 39 2.3 - 313
Jun. 26 36 8 44 21.4 - 348
Jul. 25 44 5 59 21.0- 372
Aug.23 88 10 98 6.6 - 37.2
Sep. 25 28 12 40 17.0- 377
0c1.29 37 15 52 21.8 372
Nov. 19 56 9 67 200- 367
Dec. 21 45 35 80 19.6- 363
Total 580 182 742
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1. BB HEH

Milish A 742 el 4] ¥ gifisd 2ol 18%, (fr#me 7% &
BiEE ASFEFEshe]l BRETIC] Mol ASelRESE U 19 %ol v, fmirg T
Al o s W 38 %, AEwEESE Flo] 25 % EA] ek el wiEd A
2 63 %ot ( Table 2),

s A2 MR fEUSHY] S AR E HAERT EmRreiale) B
( Fig.3 ) ol A, w&LHEYIC] 7h &GS A AS MRS Fo o M 7hais
[IBf ey o2 Loislo] AR (R) 3F EE (ra) Abolell iz #peto] 2is ol
o,

Table 2. Otolith readability (%)
Good Readabie Difficult Broken Total

Female 210 I 30 1 00 110 550
(38) (24) {18) (20) {100)

Male 72 55 40 25 192
(37) {29) (21) (13) (100)

Total 282 |85 140 135 742
(38) (25) {19} (181} {100)
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2. WO Rkt EIN HE

500 TERES W MILMS 4ol BiEIKE A (Marginal increments (R -
To) Z(Ta~Tog) DEM  HiSl ok R Arwis] Bk Al HAol BIAEZE W
wl A g feol sl eban BUFES] ST 5 3 ERBtell HYh SR RE 9 1] BIREET
fal gkl ch (Fig .4), AEBHES] o] Avhiz M-S Ao & dmE - P
G OESE MBKEARS 10 ol 0.74 £ ArOfAglan, 1270 0.14 2 fh/MEE])
Zdo i Mol 11} LA FEWmse] IhBlel A 2hs]iz Zlo i figslvh s 2],
341, 5 Mell 0.35 ~0.420 7hwbg w2 Sofe] B r=zp olddvh o] AL
No-rmar HREM el A s Az BIRelH 52 bt RBESl fAL R Qlofubi-
BLgel A= fEYER| oot

of +F Pr LTl Q15kel s igel viebub: AEmAzel smmmsel JIWMIRLA T
fral # 4 (Table 3), thall 2 AEMEs 3 oA 11 Ji7tx], &R~ 12)] el
AL 2] Afelglet,

A i e+ 80 ( Gonad index: (GW. L*) X 10°, GW; gonad weight in gr, L ;
total lenght in em) o] J]%%#{k CFig.5 )ol Al #ECIRE 10} o) 2.0958 i2
paffi o) ol ok 11 Jjofl A e Wofzl= Aoz Mol o] Ry EONKIIE K
W SFI

LLbo getrshul RSN « 10 33 11 JjEiel v, o] &G My iLdeel
FAdoll Al ARG ZE v W ST EEURIKNED S 1D )T el Al 12 J1 4] ]
Shan Sl famol o oA gfl2 1 Hel b BREke TR Hiot
oot
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Table 3. Monthly changes in percentage composition of
the marginal state of otolith
Jan. Feb. Mar. Apr May Jun. Jul. Aug.Sep. Oct Nov. Dec.
oM 739416 5 0 0 0 0 0 2 45 94
re3ue 27 & 84 95 100 100 100 100 100 98 55 6
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Fig. 5. Monthly changes of gonad index
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3. 2RI FAEDIe Ak

Hofsol @bl gpAciol ¥fotel b= Hiz #81e lem, M A 0.2mm fiilno
M fEINS vheo] UM LD (kshel TE SRl Sokis TEUARES ot
Qheh Qe rtol ol i F fviioll BEEL MR oAl Al {7 ETE Gl 2
SEOfpiebel i qh - 2 adie] ERGl e, AL 2 Awydr Lol

Aoelalsblan o A o qteb (Figl6),

) TL = 9.2172 - 01753 R4+ 0.7314 R* (1 = 0.861 ) «roeeeereereenenns {1
&) TL = 10.8372 - 0.5547 R+ 0.9765 R? ( r == 0.866 ) r-eeeererrenreen (2)
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4. HBEEAR2 FTEiER

4ol @ bEm 2 7h gkrisel POl BIER S Jbskel 7 dafrei o
275kl (Table 4, Fig. 7). yipE@iol 4] (RAEERY  n#o) #ECRS o
0o Eekrol EbUSs n@ol e ol Folx|iz Lee Blfge| vivjilar Qlil)
Lee BI .0 7} sl BFo 2 #afl f00r [IBFEAR Lol #ibab # (Fig.7) hrvinol
Bt Cra ) 4 78 H0] ERfffo 2 Sholvh (Table 5),

WAL Gt RIS I WA e Wik debl (1), (2140 Table
Sol flaveh 7 Eiziiel Hwft: (CAShel 8leict (Table 6).

Table 4. Average value and standard deviation of ring radius in
each ring group

Sex Ring No. of Ring radius in mm
group somples " rp ry e rs s
| 28 2.09
(0.29)
2 127 1.93 3.34
Female (0.22) (0.27)
3 132 .84 312 403
(0.25) (031) (032)
4 46 1.82 2.92 3.80 4.51
(0.24) (031) (0.29) (0.29)
5 7 1.65 2.81 355 417 4,76
{0.19) (0.17) (020) (0.33) ({(0.46)
I 7 213
(0.29)
Male 2 42 2.00 3.44
(0.23) (0.26)
3 30 1.92 320 418
(0.21) (0.30) (0.30)
4 27 .88 3.08 394 467
(0.27) (0.32) ({(031) (027}
5 I6 .57 2.69 3.50 419 487
(0.368) (0.30) (0.27) (0.27) (9.32)
6 5 .48 259 329 404 462 517

(0.24) (031) (0.27) (021) (2.27) 1(024)
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Table 5. Corrected ring radius (mm) of otolith at
the time of ring formation

n rz 73 r4 rs I's
Female 2.06 3.3 4.03 4.5) 4.76
Male 2.1e 3.44 4,19 4.62 4.87 5.7

Table 6. Back - calculated total length (cm) at
the time of ring formation

L L2 Lz Lg Ly Lg

Female 12.8 18.9 23.7 27.4 29.5
Male 14.2 20.5 25.7 29.1 31.3 34.1

5. KR #E
L) ghieel ik
k) Gk PRRES] GHN8% L (Table 6) S FIRISI] Lazt Lo,uy O BHRE
Walford ¢ @%@z viehigl ol (Fig.8), 2 WAL ohd-oh 3heh
© ) Laey = 9.5748 +0.7385 Ln ( 1 = 0.998 ) oeereemiimnninnes (3
E) Louy = 9.725240.7509 Ln (1 = 0,996 ) eoverreereeininienins )
el A Rl Ak Al (Lo ) 0 Q4= 7H7E 36.61cm, 40,65 em o] gle.
vl KRB (A A= ok 7h7h 0.3032, 0.2749 o]glch log, (Lee -L )=
(log, Leot kt,) —ktoll Al &1 ¢, gh2- ok-= 7h7h -0.4052, -0.5856 ol .
up b &), #mfioll WS Bertalanffy o & Je Aol 3l A0 #4548 ok 7h2 K
S- elgl ol (Fig.9),
) Lt == 36.61 (1 — @ 23032 (1704052 ) ...iiiiiiiiiiiiine e i5)
) Lt = 40.65 (1 — e 0219 Ct+ 088560 ) i (6)
TR g g LdelAl 6y Ak = qbalel Al Zb7h 12.Tem, 190 em, 23,6 cm
27.3cm, 29.5cm, 3l.4dcmol 5, J=7loll A= 14 dem, 20.Tem, 25.5em, 29.1

em, 31.9¢m, 34.0 cmo) g v},
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Total length in cm
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30}

25

20

Lt = 40.65 (l_e-0.2749('+0.5856) )

“~Female

Lt=36.6l( |_e-0.3032('+0.4052))

15
o) o
5}
O L i 1 1 1 | | 1 1 1 1 1 1
Il 2 3 4 5 €€ 7 8 9 10 Il 12 13
Age
Fig. 3 . Theoretical growth curve of total length obtained

by the Bertalanffy’'s growth equation.

—16—



2) Bl Kk
oF- 4t #)E loem, §54r 10 gr Hig o #E)S- Yo HHH - RS 2h
ek o] TR B Fotdeh ok Abol o] MR H firiroll el KN

ToSklot ofe BEMOl N {i SR Qiote g kL B 3Sho] HL K} )

ol BHARS- vhelWaz (Fig 10), oo BERAS of S 7hub
W= 1.258 TL '3 X 1072 (r=0.885) -c-- ererrerrrrririiiriiianiininnaan, ceveeaaas (7)
I KB Weo ) -2 ool 2] $E{NY] A AMEE: (Lo 3H8 (TLell fLASI]  F3}
itk whebs], Bertalanffy ol #dio] RS RIEAS o33 ghow] (Fig.11),
C) Wt == 962.8 (1 — @0303200 040520 N1 i (8)
g ) Wt == 1335.8 ( ] — e~ 02749 (¢ + 0.5856 ) )3 ....................................... (9)
ThOY Wl @ Lrold 6 kabxliz obalellA] 7h7b 40 gr, 134 gr, 257 gr,
385 gr, 504 gr, 605 groll ., =4l Al= 59 gr, 176 gr, 329 gr, 491 gr,645

gr, 781 gr o] glc}
900,
soo}

700Fr

600

3r

w=12582 T13'?3* x10?

socl- (r=0.885 )

400F

Body ‘weight in

300}

200}

100}

L i L .1 1 1 ]

5 10 15 20 25 30 35 40 45
Totol length In cm

Fig. 10.  Relationship between body welght and
fotol length
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Fig.1l. Theoretical growth curve of body weight obtained
by the Bertalanffy's growth egquation.
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6. ERIERBOIA HESH KR
A BB (1984) o 1968 4Ry #4 JHIR L Filished JIyle] @ Jefuk - o
elul ol i-dl (Fig.12), ‘@ doiel R gAST mugie & st o
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Fig. 12. Manthly changes of total length composition caught in
the Cheju Waters, March to December 1968
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Rieol MimehS stz 9okl fjoldoh MAEHKS o) L3l Cassie( 1954)
Hike g Figl29 ¢ Z-E5 5H@este] Fig.13¢9f 78 mEHBET s
QA o) HeRsRlol 4 HE® MES Xy, HEYE 12 ]9 ko] 2zt 19,2
em, 23.6cm, 28.2cm, 32cm, 35cm, 3TemB g R A HEE S & £ 2 R ©)
it B 88k (Table 6) 2 st gh-g vehl 2 glch ofefs], 44 &l A ails

RECHR A ISR A SIS BUEMMge] Ao AAsts Ao@ Nol ERA
B o

Wl Jithol] #¥vh Qe Aog

40F

35
30~
25

20

Total length in cm

J

— 1 1 1 1 I 1 1 1 I ) 1 i 1 | 1 1 ]
Apr Aug Oec Apr Aug Dec Apr Aug Dec Apr Aug Dec Apr Aug Dec Apr Aug Dec

k- 2yrs %~ 3yrs e Ayrs k- Syrs 4 Gyrs = Tyrs o

Month / Age

Fig.13. Continuous growth curve sequentloly In time on the peaks seperated by the

Cassie’s method, based on data of the Fishetles Resources Sompling Yearbook
(1984) for Branchiosrequs japonicus fapenicus caugh! in 1968,



V. # e

el e AT T BTLS ulsn, Moy, HERS, BERE, Bt o) o
Epvboh o] ol dEEB Al o] 85 o Mol el oh v 2% B.jgpon-
icus japomicus (HOUTTUYN Joff il 4] 1960 44 fC7b=] 3= w5 C 42 1949, 4
1950, S 1963 ), 1970 4K o] -4l & HAi (LIM & MISU 1974,
1976 ) % o] S3}ar Q) v}

FRLAARE IO KL Sk ko i o B3t MBREg) J]PigE el 4] 2 ol 4]
5 Mol =2 Bo-rmgb HiBlshs S B ROl BiRdel M FKEE R
Tifeslvl, AGENEZE 22vbs LU 12 [T Abol 35 dRetfikny 22 ohgdoh el
s 1L YE 2] Aleloll R s] el wheb A, gREURRIE RIS BN o}
R B R EWIE L RRvhs BRWIE sbelubel 2~ 3 @HOl vt
Waoa odleh AlsbabAR] ERIFOREG ol NSk BETRel 4], wlirR #ER R AN
(1963) 7F 11 JJ ol 4] 12 Jj afol, Ffn (1949) 7k L Aol A1 3 J] #ko] o] 11, 450,
¥ OHE sk #5%E- LIM & MISU(1974) 7} A2, 4k (1976 2) 7} 2f]ol 4] 3
Hia wiidh vlet jphégsted Aol A sk ek

crdloh, pEIRESE Ridsty) $leh B Gl e bl A el Fe
Moo mob g el JIYsE Lol ] et o u -yt o] [W—3 Bl
Hashiz 2o w Nop o) 1= chsdh EEAS] AhbE ¥ el ofu e} Fffo]l o} /i
ol Arfesh wIiEM L 2 B 7 e A 3o

A iRl A HEust FEIMA = 10 ol 11 JAle]qld] v]sle] AL (195552
9 Holl Al 2125l of 11 Aol g, #3ME (1963) = 6 Foll Al 10 A Abololl  BInIELR,
PCI9TT) 2 6 Hell A 11 Habel 2 EIIEHIC F 210 & BFmEdlAs 713
10 )3, &%= 8 H2t 11 Holelar &St gk olehztol & WEH Ml &
Bifhell 8o v AL mMAye ® EIMCL ofE BERS] gt 47t
=g Aok webad #EOIH P FRpEl #g3 FAAQ AR QoE o]l FolH
ofF 3 Ricls < 7hateh

AL Aol Qe Al NSl S-S ki ghel ole] A, il (TL) s} am o



CBL) #he] BfRT 4k (19765 ) 9 #5Fol A, 2K (TL) 2 #Hs4ef (SL) ol
Mthc AR BARH A T3 BMHEA (2 TL = 1.1301 SL + 1.0487,
& TL = 1.1612 SL + 0.9937 )oj oj3}e] 402 ##E3}od, Bertalanffy
ol WMfeXo2 vehol H&sict  (Table 7, Fig.15) . KEEE (b) 9 e
LIM & MISU(1974) o] %587} 0.81 ~0.85 2 Z& =83 5900 F4(1949),
fiitH (1963), #£ (19765 ) = 4£3] 0.74 ~0.75 2 KPFossiRel 4 95ty 9c
225 Lo TH#:(1949), #3M (1963) o) Rl E o4 @RS shxigrals] o
woll A4 &Y = 9oy FHmoE Hol 47m~ddemolol, LIM & MISU
(19745 | bl <talo] 46.5em, 5291 58.Tem A AFREERV T Av)s 2 )
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1984 42 1 H A8 12 H7b=] #HHET PSRl 4/ 20 ~ 30 b ST s 8ol 4]
SRR Yo 2 (sl 2 Branchiostegus japonicus japonicus (HOUTTUYN) &
HEoE ) 1 40~ 80 B4 # 742 RS EAMUISIY H A &ir4igo.
2 OfEreh Pt KRS S e daa ok
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2. EARGLAIEISH) S Lol 4 2 LIS 10 Fel A 11 ape] o] % vk,

3. ##is(Total length) v} WA (R) Y WfFs 2XpaB Ao 2 BWHA
o Thesh g

v i TL = 9.2172 — 0.1753 R+ 0.7314 R* ( r = 0.861)

& TL = 10.8372 — 0.5547 R + 0.9765 R* ( r = 0.866 )

4. #1 CTL) »F i (W) #F) BifR oh zbo] Xt of

W= 1,258 TL>1 x 1072 ( r = 0.885)

5. Bertalanffy o] #iiol Wet RERA FHAZ #E

Lt = 36,61 (1 — e 030z Cer 0.4ty

Bi Lt = 40.65 (1 — e 0219 (10850
ok geast g ooddorn Wl yollAl 6 bARe] BEE K% QM A 12.7em,
19.0em, 21.6cr, 27.0cm, 29.5cm, 31.0cmo) s, Aol i= 14.4cm, 20.7cn,
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6 . Bertalanffy o ¥ dioll Hh3dl ML

CIWL = 962.8 (1 — e 03 0. )3

& Wt = 1335.8 (1 — e 0.2t 0w )2

ollert @l ol A 6 y7bxlo] g2 %4 bdolAl 40 gr, 134 gr, 257 gr,
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EXPLANATION OF PLATE

Photomicrographs show the ring on otolith in each ring groups.
I ring 1 18.7em TL in female Sep. 25 1984.

.2 rings: 22.3em TL in female Dec. 21

rings : 26.0em TL in female Aug. 23

rings : 27.7e¢m TL in male May 15

1.
2

3

4.
5 rings : 32.7¢m TL in male Dec. 2l
6

. .
Sh O A~ W

rings :37.3 em TL in male Aug. 23
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