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Age and growth of the Okhotsk atka mackerel, Pleurogrammus azonus in
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The age and growth of Pleurogrammus azonus in the coastal of Gangwon-do, East Sea were determined, from monthly
samples of commercial catches, caught by the gill net and set net fishery from January to December in 2008. Gonadosomatic
index (GSI) began to increase in September, and reached the maximum between November and December. After spawning
GSI began to decrease from January. The annuli of P. azonus are formed once a year, with the boundary between opaque
and translucent zones forming from December to January. The relationships between fork length (FL) and body weight
(BW) were BW = 0.005 FL***(R2 = 0.963) for females and BW = 0.006 FL**}R? = 0.946) for males. The FLs at annuli
formation in otoliths were back-calculated from the otolith-length relationship and were adjusted to von Bertalanffy growth
curves to FL, = 70.54 (1-exp """ %)) for females and FL, = 51.87 (1-exp™"*“""®")) for males. Until the age of 3
years, males grew faster than females; however, from the age of 4 years, females grew faster than males. In the future,

we want to study the relationship between early growth and water temperature changes in the East Sea
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Fig. 1. Sampling area of the Okhotsk atka mackerel,
Pleurogrammus azonus caught by gill net and set net in the
coastal of Gangwon-do, East Sea.
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Fig. 2. Photograph of the Okhotsk atka mackerel, Pleurogrammus
azonus otolith. Count of annual mark.
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Fig. 3. Length frequency distribution of the Okhotsk atka mackerel,
Pleurogrammus azonus in the coastal of Gangwon-do, East Sea, East Sea from
January to December 2008.
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Fig. 4. Monthly change in gonadosomatic index (GSI) of the
Okhotsk atka mackerel, Pleurogrammus azonus in the coastal of
Gangwon-do, East Sea (Circles and vertical bars denote mean
and standard deviation range, respectively).
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Fig. 6. Monthly change in otolith marginal index (MI) of the
Okhotsk atka mackerel, Pleurogrammus azonus in the coastal
of Gangwon-do, East Sea (Circles and vertical bars denote mean
and standard deviation range, respectively).
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7] f18 A SR A A S drEbdo] Eak
t}h. oF o] Al AdAAle BW=0.005FL***(R*=0.963)©.
2 ouERdan, o] AtiadaAl> BW=0.006FL
(R=0.946)©.& JERITHFig. 8). 2H3lak =719) 474
< vt Ax Aol uE o] Aol fle Ao
LEFFTHANCOVA, p>0.05).
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L1 0s=13.46£0.76 cmO]| 4] Lgos=42.28+1.51 cm= ULFERG}
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cmi UEFITH(Table 2). SALHE Bat5> 9519
749- W) 5=22.8+4.3 gol|A] Wg05=969.8+166.6 g= L}E}
WAL, 7S W 05=44.9+5.9 gol| A Wy5=648.0£141.1
g% LEGTH(Table 3).

Table 1. Mean ring radius on the otolith of the Okhotsk atka mackerel, Pleurogrammus azonus in the coastal of Gangwon-do, East Sea

(A) Female

Estimated No. of Mean otolith ring radius (mm)
age samples R T r 13 Iy rs Is r7 Iy
2 1 1.396 1.018 1.328
3 66 1.666 0.971 1.323 1.579
4 75 1.864 0.982 1.324 1.609 1.787
5 33 2.079 0.985 1.314 1.601 1.847 2.003
6 31 2.292 0.978 1.314 1.610 1.868 2.083 2.218
7 5 2.602 0.980 1.336 1.642 1.921 2.170 2.392 2.457
8 3 2.715 0.976 1.307 1.605 1.873 2.118 2.344 2.480 2.632
Total 214 Weighted mean 0.979 1.321 1.599 1.824 2.054 2.250 2.466 2.632
Weighted S.D. 0.044 0.054 0.076 0.102 0.110 0.111 0.073 0.087
(B) Male
Estimated No. of Mean otolith ring radius (mm)
age samples R 9! r I3 Iy Is Is r7 r3
2 2 1.393 1.026 1.312
3 65 1.661 0.971 1.320 1.573
4 65 1.814 0.974 1.305 1.577 1.736
5 43 2.083 0.981 1.317 1.608 1.850 2.004
6 19 2.283 0.975 1.311 1.607 1.866 2.077 2.209
7 3 2.461 0.984 1.299 1.578 1.835 2.064 2.250 2.376
Mean 197 Weighted mean 0.975 1.313 1.585 1.795 2.028 2.215 2.376
Weighted S.D. 0.043 0.056 0.073 0.108 0.103 0.119 0.160
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Fig. 7. Relationship between otolith radius and folk length of Fig. 8. Relationship between total length and total weight of the
the Okhotsk atka mackerel, Pleurogrammus azonus in the coastal Okhotsk atka mackerel, Pleurogrammus azonus in the coastal of
of Gangwon-do, East Sea. Gangwon-do, East Sea.

Table 2. Back-calculated fork length at the formation of annuli in otolith of the Okhotsk atka mackerel, Pleurogrammus azonus in
the coastal of Gangwon-do, East Sea

(A) Female
Mean fork length (cm)
Ring group Liog L.os Ls.08 Laos Ls.08 Le.os L7.08 Lg.o8
2 14.16 19.56
3 13.34 19.47 23.93
Fork length 4 13.52 19.49 24.45 27.56
5 13.59 19.31 24.32 28.60 31.32
(FL, cm) 6 13.46 19.32 24.46 28.97 32.71 35.07

7 13.49 19.69 25.02 29.88 34.23 37.82 39.23
8 13.43 19.19 24.38 29.05 33.32 37.03 39.62 42.28

Weighted mean 13.46 19.44 24.26 28.23 32.19 35.57 39.38 42.28

Weighted S.D. 0.76 0.93 1.32 1.79 1.91 1.83 1.27 1.51

(B) Male
Mean fork length (cm)
Ring group Lios L.os Ls.08 Laos Ls.08 Le.os L7.08 Lg.os
2 16.47 20.60
3 15.68 20.71 24.35
Fork length 4 15.73 20.49 24.42 26.70
(FL, cm) 5 15.82 20.66 24.86 28.35 30.57

6 15.74 20.58 24.85 28.57 31.63 33.52
7 15.87 20.41 24.43 28.13 31.43 34.11 35.93

Weighted mean 15.73 20.62 24.56 27.57 30.93 33.58 35.93

Weighted S.D. 0.62 0.81 1.05 1.56 1.49 1.71 2.30
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Table 3. Back-calculated body weight at the formation of annuli in otolith of the Okhotsk atka mackerel, Pleurogrammus azonus in
the coastal of Gangwon-do, East Sea

(A) Female
Body weight (g)
Ring group WI08  W2.08  W3.08  W4.08  W508  W6.08  W7.08 _ WS8.08
2 26.8 76.4
3 22.1 75.3 146.8
Body weight 4 23.1 75.4 157.4 232.1
5 23.5 73.3 154.7 261.6 351.2
(BW, g) 6 22.8 73.3 157.7 272.6 404.1 506.5
7 22.9 78.1 169.7 301.5 468.3 662.4 793.5
8 22.6 71.8 155.9 275.1 429.1 616.5 811.9 969.8
Weighted mean 22.8 74.8 154.0 250.5 3854 534.9 800.4 969.8
Weighted S.D. 43 12.0 28.4 53.8 75.1 95.6 108.0 166.6
(B) Male
Body weight (g)
Ring group W1.08 W2.08 W3.08 W4.08 W5.08 W6.08 W7.08 W8.08
2 51.9 107.1
3 443 109.0 184.1
Body weight 4 44.8 105.3 185.8 248.0
(BW, g) 5 45.6 108.2 196.9 301.2 384.3
6 44.8 106.8 196.6 308.8 428.8 517.5
7 46.0 104.0 185.9 293.7 420.2 547.9 648.0
Weighted mean 44.9 107.3 188.7 275.6 398.9 521.7 648.0
Weighted S.D. 5.9 14.1 26.8 51.5 63.4 87.8 141.1
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