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Activities of otolith collection and age estimation and analysis of the
age data by Japan in 2005
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Summary
Otoliths were collected from 1340 individuals in 2005. Ages were estimated for 802 and
its data were submitted to CCSBT Secretariat.

1. Activities of otolith collection and age estimation

Japan collected otoliths from a total of 1340 SBT individuals. 522 were from
commercial longline vessels through scientific observer program. 90 were form a survey
for archival tagging using a commercial longline vessel. 728 were from small fish
presumably age 0-2 by surveys of the recruitment monitoring program including the

acoustic survey and the piston-line trolling survey.

Ages of otoliths from 802 individuals were estimated up to April 2006 according to the
CCSBT manual, “A manual for age determination of southern bluefin tuna 7hunnus
maccoyil. 'Two staff in Marino-Research Cooperation, same as last year, estimated the
age once respectively and independently. Then, one of the staff determine the estimated

age with refer to previous estimation of the two staff.

The data of age estimated with capture information were send to CCSBT Secretariat in
April 2006. The number of individuals by year and CCSBT area in the data 2006 is
shown in Table 1. Number of individuals by year and at fork length class in the data
2006 is shown in Table 2. The range of age estimated was 0 to 45 (Fig. 1). Six out of

802 individuals (0.7%) were not able to estimate its age.
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2. Analysis of age data
Age data from Japan, submitted in both 2005 and 2006, were analyzed. Fig. 2 shows
plots of fork length at age estimated. While several outliers were seen, majority of plots

seems appropriate.

Statistical values of fork length and age estimated at 5 cm fork length class, as well as
of age estimated, are shown in Table 3 and Table 4. Fig. 3 shows mean age estimated at

fork length and Fig. 4 shows mean fork length at age estimated with standard deviations.

Parameters of von Bertalanffy growth equation were estimated by the least square
method. Because treatment of the time lag between outermost increment deposited and
capture of the fish (otolith margin) has not decided in CCSBT(CCSBT-ESC/0506/12, Anon.
2005), three cases were assumed; age+0.0, age + 0.5 and age+1.0. The results are shown
in Table 5 and Fig. 5. The length at age relationship used for OM in CCSBT is

correspond well with the von Bertalanffy growth curve by data of age+0.0.
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Table 1 Number of otoliths, by year and CCSBT area, of which were analyzed and
submitted its data to CCSBT in 2006

Year 1998 2001 2002 2003 2004 Total

Areal 21 21
Area4d 6 60 66
Areal 15 47 42 104
Area8 33 28 78 140
Area9 60 156 255 471
Total 108 237 435 21 802

Table 2 Number of otoliths of which were analyzed and submitted its data to CCSBT
in 2006 by year and at fork length class

Year 1998 2001 2002 2003 2004 Total
30-39cm 2 2
40-49cm 6 6
50-59cm 60 60
60-69cm 2 2
70-79cm 1 1
80-89cm 2 6 8
90-99cm 1 9 22 32
100-109cm 4 51 35 90
110-119cm 10 56 63 129
120-129cm 9 29 61 99
130-139cm 12 17 30 59
140-149cm 14 15 32 61
150-159cm 1 21 27 37 5 91
160-169cm 16 21 36 7 80
170-179cm 12 5 24 4 45
180-189cm 7 5 15 2 29
190-199cm 2 1 3 6
200-209cm 2 2
Total 1 108 237 435 21 802
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Table 3 Statistical values of fork length and age estimated at 5 cm fork length class
in age estimated data by Japan.

Fork length Fork length Age estimated

Class N mean median min max SD N mean median min _max SD
25— 0

30- 2 326 326 322 330 057 2 0.0 0.0 0 0

35— 0

40- 0

45— 6 485 485 480 490 055 6 1.0 1.0 1 1 0.00
50- 43 524 530 500 548 140 43 11 1.0 1 2 029
55— 27 559 560 550 580 0093 26 1.3 1.0 1 2 045
60— 2 635 635 630 640 0.71 2 20 20 2 2 0.00
65— 0

70- 1 73.0 730 73.0 730 1 20 20 2 2

75— 0

80- 3 83.0 830 820 840 1.00 2 35 35 3 4 0.71
85— 35 883 890 850 890 1.04 35 30 3.0 2 6 082
90- 57 920 920 900 940 135 57 31 3.0 2 5 085
95- 74 97.2 970 950 990 144 73 3.8 4.0 2 11 1.19
100- 106 1023 1025 1000 1040 1.39 105 40 40 3 7 085
105- 158 107.1 107.0 1050 109.0 1.47 156 4.3 4.0 2 7 092
110- 117 1119 1120 1100 1140 1.49 117 48 50 3 9 105
115- 132 117.2 1170 1150 1190 1.46 132 54 50 3 11 1.08
120- 106 121.9 1220 1200 1240 152 106 55 50 3 10 1.03
125- 85 1270 1270 1250 1290 1.46 85 6.0 6.0 4 9 103
130- 90 1319 1320 1300 1340 148 90 6.5 7.0 4 10 1.03
135- 81 136.9 137.0 1350 1390 1.43 81 73 7.0 5 13 1.46
140- 103 1422 1420 1400 1440 133 102 7.9 8.0 5 11 1.37
145- 128 146.8 1470 1450 1490 1.31 128 8.8 9.0 6 16 1.70
150- 163 151.9 1520 1500 1540 1.32 162 9.6 10.0 6 16  1.77
155- 147 156.7 157.0 1550 159.0 1.33 147 104 10.0 6 17 214
160- 157 162.1 162.0 160.0 1640 1.43 154 11.3 11.0 7 19 244
165- 97 166.7 167.0 1650 169.0 143 96 13.1 13.0 4 31 4.04
170- 99 171.8 1720 1700 1740 1.46 98 16.2 15.0 8 28 417
175- 74 1766 1760 1750 179.0 1.38 73 185 18.0 7 36 5098
180- 51 181.8 1820 180.0 184.0 143 50 19.9 20.0 9 32 483
185- 20 1864 186.0 1850 189.0 1.39 20 21.9 21.0 12 35 6.07
190- 11 1910 191.0 1900 1930 1.10 10 26.6 23.5 16 45 8.80
195- 10 195.8 1955 1950 1970 0.92 10 24.1 24.5 11 33  6.51
200- 2 2020 2020 2010 2030 1.41 2 275 275 27 28 0.71
205- 3 205.7 205.0 2050 2070 1.15 3 26.7 28.0 24 28 2.31
210— 0
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Table 4 Statistical values of fork length at age class in age estimated data by Japan.

Age Age Fork
estimate length
Class N N mean median min  max SD

0 2 2 326 326 322 330 057
1 64 64 53.1 530 480 570 248
2 45 45 813 890 510 1050 16.88
3 141 139 989 1000 820 1200 7.77
4 242 237 1064 1060 840 1650 9.51
5 289 287 1158 1150 920 143.0 9.90
6 201 200 1242 1240 880 169.0 1153
7 192 188 136.7 136.0 1030 1750 1232
8 161 159 1464 1460 1170 1760 9.63
9 163 163 151.0 1520 1120 1800 9.95

10 146 146 1550 154.0 1230 1820 9.14

1 101 100 158.1 159.0 96.0 1950 11.57

12 90 89 160.1 160.0 1450 1870 7.62

13 54 53 165.7 166.0 1380 179.0 8.06

14 51 51 1645 165.0 1460 1820 8.58

15 37 36 169.2 1705 1540 1850 6.89

16 41 38 1721 1735 1480 1900 10.23

17 17 15 1716 173.0 159.0 1830 6.70

18 24 23 1749 1740 1630 1950 9.05

19 24 22 1751 1750 1630 1880 6.89

20 13 13 1756 1750 168.0 1840 4.89

21 27 27 1798 180.0 1680 196.0 6.63

22 16 16 180.6 1785 1700 1950 8.25

23 13 12 1766 173.0 168.0 1970 8.69

24 7 7 1823 1790 1740 2070 11.25

25 5 4 1825 1860 1670 1910 10.72

26 9 8 1811 179.0 1730 1970 785

27 5 4 1853 1810 176.0 203.0 12.18

28 9 8 188.6 186.5 1720 2050 14.21

29 3 3 186.7 190.0 1750 1950 10.41

30 4 4 1855 1825 181.0 1960 7.05

31 2 2 1750 1750 1650 1850 14.14

32 2 2 1875 1875 1840 1910 495

33 1 1 1970 1970 1970 197.0

34 1 1 186.0 186.0 186.0 186.0

35 3 3 1850 188.0 176.0 1910 7.94

36 1 1 177.0 1770 1770 1770

37 0

38 0

39 0

40 0

41 0

42 0

43 0

44 1

45 2 1 191.0 1910 191.0 191.0
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Table 5 Estimated parameters of von Bertalanffy growth equation in three cases.

Linf k to
Age estimated+0.0 183.1539 0.162325 —-1.36677
Age estimated+0.5 183.1541  0.162324 -0.86679
Age estimated+1.0 183.1543  0.162324 —0.36681

Fig.1 Photograph of otolith whose age was estimated as 45 years old.
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Fig.2 Plots of age estimated at length in Japanese age estimated data
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Fig. 3 Mean with SD of age estimated at fork length in 5 cm class in Japanese age
estimated data
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Fig. 4 Mean with SD of fork length at age estimated in Japanese age estimated data.

Three von Bertalanffy curves, which assume decimal place of age in three cases (age
+ 0.0, +0.5, and +1.0) , are drown.
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Fig. 5 Comparison between length at age of the von Bertalanffy curves from
Japanese age estimated data and that used in CCSBT for OM.
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