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On the age and growth of the red tile fish, Branchiostegus japonicus
japonicus(HOUTTUYN) in the adjacent waters of Cheju Island
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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 Cheju Island
from January to December 1984.

The annual ring was difined 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 occurred 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—0.1753R+0.7314R? (r =0.861)

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

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

W =1.258TL*'#3*x10"2 (r=0.885)

Applied to the Bertalanffy’s growth equation for length, the total length(cm) and the age(t) relationship
were represented by the following equations.

Female : Lt=236.61 (1 — g 0-2032(¢+0.4052))

Male : Lt=40.65 (1 —e 0274otsr0:5836))

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
3.14cm in female respectively.

The results applied to the Bertalanffy’s growth equation for body weight(gr) were as follows.

Female : Wt =962.8 (1 —e0-2032(¢+040321)3

Male . Wt: 1335.5 (1 _e—0.2749(t+0.5355))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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Table 1. Number of specimens in B. japonicus
Japonicus

No. of specimens Range of total

Date of cateh T oicMale Total length(cn)
Jan. 24, 1984 59 9 68 18.0~33.3
Feb. 21 32 35 67 19.1~36.8
Mar. 16 46 11 60 21.7~35.3
Apr. 16 46 22 68 20.1~39.4
May 15 28 11 39 21.3~31.3
Jun, 26 36 8 44 21.4~34.8
Jul. 25 44 15 59 21.0~37.2
Aug. 23 88 10 98 16.6~37.2
Sep. 25 28 12 40 17.0~37.7
Oct. 29 37 15 52 21.8~37.2
Nov. 19 58 9 67 20.0~36.7
Dec. 21 45 35 80 19.6~36.3
Total 550 192 742

n
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Fig. 1. Showing the sampling area in the ad-
jacent waters of Cheju Island.
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Table 2. Otolith readability (%)

Good Readable Difficult Broken Total
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Table 3. Monthly changes in percentage composition of the marginal state of otolith

Jan. Feb. Mar. Apr. May

Jul. Aug. Sep. Oct. Nov. Dec.

Hyaline
(%)
Opaque
(%)

73 94 16 5 0

27 6 84 95 100

0 0 0 2 45 94

100 100 100 98 55 6
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Fig. 3. Relationship between the radius of otolith (R) and ring(r,) in female.
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Table 4. Average value and standard deviation of ring radius in each ring group

Sex Ring No. of Ring radius in mm
group samples r, I, I I, Is Te
1 28 2.09
(0.29)
2 127 1.93 3.34
(0.22) (0.27)
Female 3 132 1.84 3.12 4.03
(0.25) (0.31) (0.32)
4 46 1.82 2.92 3.80 4.51
(0.24) (0.31) (0.29) (0.29)
5 7 1.65 2.81 3.55 4.17 4.76
(0.19) (0.17) (0.20) (0.33) (0.46)
1 7 2.13
(0.29)
2 42 2.00 3.4
(0.23) (0.26)
Male 3 30 1.92 3.20 4.18
(0.21) (0.30) (0.30)
4 27 1.88 3.08 3.94 4.67
(0.27) (0.32) (0.31) (0.27)
5 16 1.57 2.69 3.50 4.19 4.87
(0.36) (0.30) (0.27) (0.27) (0.32)
6 5 1.48 2.59 3.29 4.04 4.62 5.17
(0.24) (0.31) (0.27) (0.21) (0.27) (0.24)
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Table 5. Corrected ring radius(mm) of otolith
at the time of ring formation

n r; Iy Iy I's Ts

Female 2.06 3.3 4.03 4.51 4.76
Male 2.16 3.44 4.19 4.62 4.87 5.17

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

-L, L, L, L, Ls L,

Female 12.8 18.9 23.7 27.4 29.5
Male 14.2 20.5 25.7 29.1 31.3 34.1
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Fig. 8. Walford’s growth transformation based on the calculated total length.
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Fig. 11. Theoretical growth curve of body wei-
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wth equation.
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Table 7. Results applied to the Walford’s growth transformation method, L.,, =a+bL,, using the

data of previous authors

Author HIRAMATSU FUNADA LIM & MISU HAYASHI The author
Fishing ground East China Wakasa Bay Ad]aéerrsltofWa- East China sea, Ad]atc ;r;tofWa-
and year sea, 1949 1961~62 Tsushima 1973 1973~'76 Seogwipo 1984
Material Month Scale Scale Otolith Otolith Otolith
of formation Jan.~Mar. Nov.~Dec. Winter Feb.~Mar. Nov.~Dec.
Sex Unknown Unknown Female Male Female Male Female Male
No. of specimen 163 298 247 110 819 744 340 127
b 0.75 0.75 0.81 0.85 0.74 0.74 0.74 0.75
a 12.33 11.90 8.90 8.62 10.85 11.79 9.57 9.76
La.(cm) 46.90 44.10 46.50 58.70 37.60 43.20 36.60 40.70
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. 4 rings:
. drings:
. 6 rings:

18.7cm TL in female Sep. 25 1984.
22.3em TL in female Dec. 21.
26.0cm TL in female Aug. 23
277cm TL in male May 15.
32.7cm TL in  male Dec. 21.
37.3em TL in  male Aug. 23.
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