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Growth characteristic of Pacific cod, Gadus macrocephalus
in the West Sea of Korea
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The age and growth of the Pacific cod, Gadus macrocephalus were investigated using left sagittal otoliths of
682 individuals collected in the West Sea of Korea from January to December 2007. The seasonal changes
in the ratio of an opaque zone to interval between annular rings revealed that the narrow translucent parts of
the otolith were annual growth rings formed between February and March once a year. The spawning period
was December to January and therefore the duration from fertilization to the complete formation of the
opaque zone became thirteen months. From the parameters calculated using the average length when the
year ring was formed, the estimated von Bertalanffy growth equations were L,=100.0 (1 —e *'** 02 for

females and L,=64.6 (1 —e 3 "3 for males when is total length in age t.
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Fig. 1. Sampling site of Gadus macrocephalus in the West
Sea of Korea.
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Table 1. Number of individuals and size range of Gadus macrocephalus collected monthly in the study area in 2007

Female Male

Month Num. of Size range Num. of Size range
individuals (cm) ¢ Mean individuals (cm) ¢ Mean
Jan. 2 27.4~562 396 6 27.0~63.0 45.9
Mar. 39 19.7~72.2 28.6 36 20.9~29.7 25.7
mMear. 45 29.5~77.0 37 30 22,9665 384
Apr. 29 32.7~70.0 47.1 9 32.4~69.2 419
May 14 33.8~72.5 49.9 16 342~573 434
Jun., 29 32.4~893 4.6 45 323~72.5 4.1
Jul. 28 37.2~79.1 498 27 34.8~76.5 448
Sep. 27 36.1~83.8 49.8 44 35.0~70.0 436
Oct. 61 34.0~833 488 66 35.6~59.2 434
Nov. 23 39.2~87.8 545 28 37.2~67.4 45.8
Dec. 40 38.8~733 48.6 18 38.1~59.3 455
Num. total & 357 19.7~89.3 452 325 20.9~76.5 412

*eMar. and mMar : early and middle March, respectively
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panels are for female and male, respectively.
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Table 2. Mean ring radius on the otolith of Gadus macrocephalus in the West Sea of Korea. Estimated age indicates an

age infered from the number of annular ring

S Estimated  No. of Mean otolith ring radius (mm)
ex
age samples R I Iy I3 Iy I's I6 7
1 45 2.56 2.28
2 159 3.19 1.91 2.81
3 91 3.56 1.85 2.68 3.26
Female 4 40 3.97 1.96 2.77 3.37 3.77
5 15 4.03 1.88 2.68 3.26 3.67 3.92
6 5 4.40 2.09 2.84 3.27 3.69 4.05 4.26
7 1 5.03 1.94 2.54 3.65 4.15 4.55 4.74 4.95
Total 357 Mean 1.99 2.72 3.36 3.82 4.18 4.50 4.95
SD 0.15 0.11 0.17 0.22 0.33 0.34
1 51 2.58 2.30
2 166 3.17 1.88 2.74
Male 3 85 3.55 1.88 2.65 3.24
4 19 4.03 2.03 2.86 3.43 3.83
5 3 4.44 1.69 2.66 3.35 3.94 4.29
6 4.42 1.86 2.67 3.53 3.88 4.16 4.32
Total 325 Mean 1.94 2.72 3.39 3.88 422 4.32
SD 0.21 0.09 0.12 0.05 0.09
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Table 3. Back-calculated total length at the formation of annuli in otolith of Gadus macrocephalus

Female
Ring group Lios Laos Lsos Laos Lsos Leos L7.0s
1 27.60
2 21.46 36.17
3 20.42 34.11 43.70
Total 4 2233 35.52 4543 51.95
length 5 2093 34.09 43.66 50.38 5451
(cm) 6 2439 36.73 43.87 50.65 56.63 60.00
7 21.98 31.89 50.05 58.16 64.81 67.93 71.41
Mean 2273 34.75 4534 52.78 58.65 63.97 71.41
S.D. 2.50 1.76 273 3.65 5.44 5.61
Male
Ring group Lios Loos Ls.os Lyos Lsos Le.os L7.0s
1 27.47
2 21.50 33.75
Total 3 2151 32.45 40.94
length 4 23.63 35.40 43.54 49.32
(cm) 5 18.84 32.66 42.44 50.82 55.84
6 21.19 32.77 45.00 50.02 53.93 56.19
Mean 2236 33.41 42.98 50.05 54.88 56.19
S.D. 2.93 122 1.72 0.75 1.34
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Table 4. Comparison of the growth characteristics of Gadus macrocephalus in the West Sea and around the waters of

Japan

Survey area Body length at full age (cm) Parameter
Combined 1 2 3 4 5 6 7 8 9 Lo K t Age

(cm)

off Southern Coast 4034 53.18 63.09 70.74 76.28 96.6 0259 -0.087 6
of Hokkaido

Musashi-Tai Regin 2591 4777 62.53 7251 7925 83.81 86.89 933 0392 1172 8
off Kinkasan ~ 20.76 37.84 51.59 62.64 7152 78.67 1080 0218 0021 6

Matsumac-Kojima 4538 5545 6436 7223 79.20 1324 0.123 -0912 6
-Tai Region

off Kamchatka 3825 4799 5537 6096 65.19 6840 70.83 784 0278 0593 9
Peninsula

Presentstudy 2246 33.87 4430 5157 57.19 6192 68.94 9433 0172 -0540 7
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