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An advanced method for measuring the body length of landed fish using an image analysing
technique
~An application to estimating body length composition for each commerecial size class of yellow
sea bream Dentex tumifrons from western waters of the Sea of Japan-

Chifumi Imai' "

and Keisuke Yamamoto?

An advanced method for measurering the body length of landed fish in polystyrene containers using an

image analysing technique, is proposed. The method was applied to fork length (FL) measurements of yel-

low sea bream Dentex tumifrons, landed at Shimonoseki Port fish wholesale market. The estimated

mesurement, FLic was taken from two measurement lines. Applying FLi«, the measurement accuracy in-
creased significantly on individuals of FL <20cm. For individuals of FL<17c¢m, FL. was insufficiently
acurate, because the fish were not all aligned pararell to the long sides of the container (expressed as
"inclination”). Two correcting functions, FLw=FLi (0.902+0.08591) (1<1.1) and FLi=FLw (0.581-F
0.4261) (I=1.1) were taken using an index of fish inclination I. Market surveys were carried out ten times
from 1998 to 2002. In total, FLi were measured on 2938 individuals from 367 images. The mean FL (FLx)
for each size class N (Number of individuals putting in a container) was closely simulated by an allometry
function, FLx=67.1N"** Using the von Bertalanffy growth model, monthly age-size class key was con-

structed for ages one to six or more. The catch number at age can be determined using the key and month-

ly catch number for each size class.

age, Denitex tumifrons, image analysing technique, von Bertalanffy growth model, yellow sea bream
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Fig. 1 . Photographs of landed yellow sea bream in
wooden (a) or polystyrene (b,c) containers. Sym-
bols in photograph ¢ are, n : nostril, f: fork of
caudal fin, e : inner edge of container on the ice
and e. : inner edge of container upper end.
Measurements of FLi, Lu, L and D were made
standardizing by scale on upper end of container.
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Fig. 2 . Relationships between fork length measured by

image analysing technique (FL», FLi) and direct
measurement (FL).
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(5) image analysing technique (FLw», FLei, FLi2) and
FLiz=Re X FLie= (0.581+0.4261) XFL. FLi<16.5 direct measurement (FL).

Table 2 . Mean deviation d and mean error e of FLi, FLit and FLie

d(cm) € (cm) d (cm) e (cm)
FLic FLic1 FLic FLic1 FLic FLicZ FLic FLicZ

0.117 0.005 0.315 0.280 -0.888 0.005 0.888 0.211
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Fig. 6 . Relationship between mean (ﬁ\) and standard deviation (vertical bar) of mea-
sured FL by image analysing technique for fifteen size classes (N).
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Table 3 - 1 . Monthly age-size class key (rate of age one)

No. of fish Mean Jan. Feb. Mar. Apr. May Aug. Sep. Aug. Nov. Dec.
Size class ina FL Meaan age (year)
container (cm) age 054 063 071 0.79 0.88 1.13 1.21 1.28 138 1.46
Mame (Minimum) 248 i2.8 1.54 0 0.08 0.17 0.25 0.33 0.58 0.67 0.75 0.83 0.92
Shou (Small) 212 13.6 1.67 0 0 003 012 020 045 053 062 070 0.78
Chu (Mediam) 179 14.4 1.82 0 0 0 0 006 031 039 047 056 064
Dai (Large) 142 155 2.04 0 0 0 0 0 0.08 0.16 0.25 0.33 0.41
72iri 72 16.0 2.14 0 0 0 0 0 0 006 015 023 031
66iri 66 16.5 2.24 0 0 0 0 0 0 0 005 014 022
60iri 60 17.0 235 4] 0 4] 4] [¢] 4] 4] 0 0.03 o.11
55iri 55 17.5 2.46 0 0 0 0 o] 0 [¢] 0 0 0
50iri 50 18.1 2.58 ¢ 0 o] 0 0 0 0 0 0 0
45iri 45 18.7 2.72 0 0 o] 0 0 0 0 0 0 0
40iri 40 19.4 2.90 0 0 0 0 0 ¢ 0 0 0 0
36iri 36 20.1 3.07 0 0 0 0 4] 0 0 0 0 0
32iri 32 20.9 3.27 0 0 0 0 0 0 0 0 0 0
28iri 28 21.9 3.52 0 0 ¢] 0 0 0 0 0 0 0
24iri 24 23.0 3.84 0 0 0 0 0 0 0 0 0 0
21iri 21 241 4.16 0 0 0 0 0 0 0 0 0 o]
18iri 18 253 457 0 0 0 0 0 0 0 0 0 0
15iri 15 26.9 5.15 0 0 0 0 0 0 ] 0 0 0
12iri 12 28.9 6.03 0 0 0 0 0 0 0 0 0 0
Table 3 - 2 . Monthly age-size class key (rate of age two)
No. of fish Mean Jan. Feb. Mar. Apr May Aug.  Sep. Aug. Nov. Dec
Size class ina FL Meaan Age in year
container _ (cm) age 154 163 171 179 188 213 221 229 238 246
Mame (Minimum) 248 129 1.54 1 0.92 0.83 0.75 0.67 0.42 0.33 0.25 0.17 0.08
Shou (Small) 212 13.6 1.67 0.87 0.95 0.97 0.88 080 055 0.47 0.38 0.30 0.22
Chu (Mediam) 179 14.4 1.82 0.72 0.81 0.89 0.97 094 0.69 0.61 0.53 044 0.36
Dai (Large) 142 15.5 2.04 050 058 0.66 0.75 0.83 0.92 0.84 0.75 0.67 0.59
72iri 72 16.0 2.14 040 048 056 065 073 098 094 085 077 069
66iri 66 16.5 224 030 039 047 055 064 083 097 095 086 078
60iri 60 17.0 2.35 0.19 0.28 0.36 0.44 053 0.78 0.86 0.94 0.97 0.89
55iri 55 17.5 246 0.09 0.17 0.25 0.34 0.42 0.67 0.75 0.84 0.92 1.00
50iri 50 18.1 2.58 0 0 0.13 0.21 030 055 0.63 0.71 0.80 088
45iri 45 18.7 2.72 0 0 0 0.07 0.15 0.40 0.48 0.57 0.65 0.73
40iri 40 194 2.90 0 0 0 0 0 023 0.31 0.39 0.48 0.56
36iri 36 20.1 3.07 0 0 0 0 0 0.06 0.14 0.23 0.31 0.39
32iri 32 20.9 3.27 0 0 0 0 0 0 0 002 011 019
28iri 28 21.9 3.52 0 0 0 0 0 0 0 0 0 0
24iri 24 23.0 3.84 0 0 0 0 0 0 0 0 0 0
21iri 21 24.1 4.16 0 0 0 0 0 0 0 0 0 0
18iri 18 25.3 457 0 0 0 0 o] 0 0 0 0 0
15iri 15 26.9 5.15 0 0 0 0 0 0 0 0 0 0
12iri 12 28.9 6.03 0 0 0 0 0 0 0 0 0 0
Table 3 =3 . Monthly age-size class key (rate of age three)
No. of fish Mean Jan. Feb. Mar. Apr. May Aug. Sep. Aug. Nov. Dec
Size class ina FL Meaan Age in year
container _ {cm) age 254 263 27t 279 288 313 321 329 338 346
Mame (Minimum) 248 12.9 1.54 0 0 0 0 0 0 0 0 0 0
Shou (Small) 212 13.6 1.67 013 0.5 0 0 0 0 0 0 0 0
Chu (Mediam) 179 14.4 1.82 028 019 011 003 0 0 0 0 0 0
Dai (Large) 142 15.5 2.04 050 042 034 025 017 0 0 0 0 0
72iri 72 16.0 2.14 060 052 044 035 027 0 0 0 0 0
66iri 66 16.5 2.24 070 061 053 045 036 0 0 0 0 0
60iri 60 17.0 235 081 072 064 056 047 022 014 0 0 0
55iri 55 17.5 2.46 0.91 0.83 0.75 0.66 058 033 0.25 0.16 0 0
5Qiri 50 18.1 258 0.96 0.95 0.87 0.79 070 045 0.37 0.29 020 012
45iri 45 18.7 272 0.82 0.90 098 0.93 0.85 0.60 0.52 0.43 0.35 0.27
40iri 40 19.4 2.90 0.64 0.73 0.81 0.89 0.98 0.77 0.69 0.61 0.52 0.44
36iri 36 20.1 3.07 048 056 064 073 081 094 086 077 069 061
32iri 32 20.9 3.27 027 036 044 052 061 086 094 098 089 081
28iri 28 219 3.52 002 010 019 027 035 060 069 077 085 094
24iri 24 23.0 3.84 0 0 0 g 003 0.28 0.36 0.45 0.53 0.61
21iri 21 241 416 0 (4} 0 0 0 0 0.05 0.13 0.22 0.30
18iri 18 25.3 4.57 0 0 o 0 0 0 0 0 0 o
15iri 15 26.9 5.15 0 0 0 0 0 0 0 0 0 0
12iri 12 28.9 6.03 0 0 0 0 0 0 0 0 0 0

129
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Table 3-4 . Monthly age-size class key (rate of age four)

No. of fish Mean Jan. Feb. Mar. Apr. May Aug. Sep. Aug. Nov. Dec.
Size class ina FL Meaan Age in year
container  (cm) age 354 363 371 379 388 413 421 429 438 446
Mame (Minimum) 248 12.9 1.54 0 0 0 [¢] 4] 0 0 0 0 0
Shou (Small) 212 13.6 1.67 0 0 0 0 0 0 0 0 0 0
Chu (Mediam) 179 14.4 1.82 0 0 0 0 0 0 0 0 0 0
Dai (Large) 142 155 2.04 0 0 0 0 0 0 0 0 4] 0
72iri 72 16.0 2.14 0 0 0 0 0 0 0 0 0 0
66iri 66 16.5 2.24 0 0 0 0 0 0 0 0 0 0
60iri 60 17.0 2.35 0 4] 0 0 0 0 0 [ [¢] 0
55iri 55 17.5 246 0 0 0 0 0 0 0 0 0 0
50iri 50 18.1 2.58 0 ] 0 0 0 [d] 0 0 0 0
45iri 45 18.7 272 0.18 0.10 0 0 0 0 0 0 0 0
4Qiri 40 194 2.90 036 027 019 0.1t 0 o] ] 0 0 ]
36iri 36 20.1 3.07 052 044 036 027 019 0 0 0 0 0
32iri 32 20.9 3.27 073 064 056 048 039 014 0 0 0 0
28iri 28 21.9 3.52 098 09 08t 073 065 040 031 023 015 0.06
24iri 24 23.0 3.84 070 078 086 095 097 072 064 055 047 039
21iri 21 241 416 038 047 055 063 072 097 095 087 078 070
18iri 18 25.3 457 0 005 014 022 030 055 064 072 080 089
15iri 15 26.9 5.15 0 0 0 0 0 0 006 014 023 031
12iri 12 28.9 6.03 0 0 0 0 0 0 0 0 0 0
Table 3 -5 . Monthly age-size class key (rate of age five)
No. of fish Mean Jan. Feb. Mar. Apr. May Aug. Sep. Aug. Now. Dec.
Size class ina FL Meaan Age in year
container _ (cm) age 454 463 471 479 488 513 521 9529 538 546
Mame (Minimum) 248 12.9 1.54 0 0 0 0 0 0 0 0 0 0
Shou (Small) 212 13.6 1.67 0 0 0 0 0 0 0 0 0 0
Chu (Mediam) 179 14.4 1.82 0 0 [ 0 0 0 0 0 0 0
Dai (Large) 142 15.5 2.04 0 0 [ 0 0 0 0 0 0 0
72iri 72 16.0 2.14 0 0 0 0 0 0 0 0 0 0
66iri 66 16.5 2.24 0 0 0 0 0 0 0 0 0 0
60iri 60 17.0 2.35 0 0 0 0 0 0 0 0 0 0
55iri 55 175 2.46 0 0 0 0 0 0 0 0 0 0
50iri 50 18.1 2.58 0 0 0 0 0 0 0 0 0 0
45iri 45 18.7 2.72 0 0 0 0 0 0 [¢] 0 0 0
4Qiri 40 19.4 2.90 0 0 0 0 0 0 4] 0 0 0
36iri 36 20.1 3.07 0 0 0 0 0 0 0 0 0 0
32iri 32 20.9 3.27 0 ] 0 0 0 0 0 0 0 0
28iri 28 21.9 3.52 0 [¢] 0 0 0 0 0 0 0 0
24iri 24 23.0 3.84 030 022 014 0.05 0 0 0 0 0 0
21iri 21 24.1 416 062 053 045 037 028 0.03 0 0 o] 0
18iri 18 25.3 457 097 095 086 078 070 045 036 028 020 0.1
15iri 15 26.9 515 0 0 056 064 073 098 094 08 077 0.69
12iri 12 28.9 6.03 0 0 0 0 0 0 018 026 035 043
Table 3 - 6 . Monthly age-size class key (rate of age six and older)
No. of fish Mean Jan. Feb. Mar. Apr. May Aug. Sep. Aug. Nov. Dec.
Size class ina FL Meaan Age in year
container __ (cm) age 554 563 571 579 588 613 621 629 638 646
Mame (Minimum) 248 12.9 1.54 0 0 0 0 0 0 0 0 0 0
Shou (Small) 212 136 1.67 0 0 0 0 0 0 0 0 0 0
Chu (Mediam) 179 14.4 1.82 0 0 0 0 0 0 0 0 0 0
Dai (Large) 142 15.5 2.04 0 0 0 0 0 0 0 0 0 0
72iri 72 16.0 214 0 0 0 0 0 0 0 0 0 0
66iri 66 16.5 2.24 0 0 0 0 0 0 0 0 0 0
60iri 60 17.0 2.35 0 0 0 0 4] 0 0 0 0 4]
55iri 55 175 2.46 0 0 0 0 0 0 0 0 0 s}
50iri 50 18.1 2.58 0 0 0 0 0 0 0 0 1} 0
45iri 45 18.7 2.72 0 0 0 0 0 0 0 0 0 0
4Qiri 40 194 2.90 0 0 0 0 0 0 0 0 0 0
36iri 36 20.1 3.07 4] 0 0 0 0 0 0 0 0 0
32iri 32 20.9 3.27 0 0 0 0 0 0 0 0 0 0
28iri 28 21.9 3.52 [¢] 0 0 0 0 0 0 0 0 0
24iri 24 23.0 3.84 o] 0 0 0 0 0 0 0 0 0
21iri 21 24.1 4.16 0 0 0 0 0 0 0 0 0 0
18iri 18 25.3 457 0.03 0 0 0 0 0 0 0 0 0
15iri 15 26.9 515 061 052 044 036 027 002 0 0 0 0
12iri 12 28.9 6.03 1 ) 1 1 i 09 082 074 065 057
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