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Review of Taiwan SBT Fishery of 2012/2013

1. Introduction

Southern Bluefin Tuna (Thunnus maccoyii, SBT) was a bycatch tuna species of
Taiwanese tuna longline fleet targeting albacore in the past; after the fishing vessels
equipped with deep-frozen freezers, some fishing vessels operating in the Indian
Ocean have started targeting SBT seasonally since 1990s. Some tropical tuna fishing
vessels shift southward and mainly operate in the central south Indian Ocean (CCSBT
statistical Area 2 and 14) for targeting SBT during April to September, while some
fishing vessels shift to the waters off South Africa (Area 14 and 9) for targeting SBT
during October to February of the following year.

The annual catches of SBT were less than 250 tons in early 1980s; after then,
with the increase of fishing fleet size and the expansion of fishing grounds, the
catches of SBT increased to over 1,000 tons until 2004, and of which the catches of
drift net accounted for about 25% of the total catches in 1989 and 1990. The catches
of SBT leveled off between 800 and 1,600 tons, from 1991 to 2001. Since 2002,
Taiwan has become a member of the Extend Commission of CCSBT and its national
allocation has been set at 1,140 tons. Except 2010, 2007 to 2011, Taiwanese SBT
longline fishery has maintained the catch below 1,000 tons. In 2012 and 2013 quota
years, Taiwan national allocations limit were 911 tons and 948 tons, respectively. Due
to the two year period with unused allocation from the first year carried forward to the
second year. One hundred and eighty two point two tons of the carry-forward quota in
2012 was used in 2013, then adjusted allocation was 1130.2 tons in 2013. The SBT

catch in 2013 was 1,044 tons for calendar year and 1,032 tons for quota year.

2. Catch and Effort
Taiwanese SBT longline fishery mainly operates in Area2, Areal4, Area8 and
Area9 seasonally. The catches and efforts by calendar year are provided in Table 1

and Fig. 1. Most of the SBT catches of Taiwanese SBT longline fishing vessels are
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processed into “GG” (gilled ,gutted and tailed) form, and the weight of total catch
weight in Table 1 has been raised from processed weight to whole weight with the
processed weight multiplies conversion factors, 1.15. The catches of calendar year
were 494 and 1,044 tons for 2012 and 2013 respectively (Table 1), while the catches
of quota year (from April 1 to March 31) were 496 and 1,032 tons for 2012 and 2013
respectively, and the total catch in number was about 34 thousand with 31 discarded.

The annual catches of SBT fluctuated widely between 494 tons and 1,298 tons
between 2002 and 2013 (Table 1), and the catch declined significantly to about
450-550 tons in 2011 and 2012 for less fishing vessels engaging in SBT fishery. In
2013, the catch increased to 1,044 tons due to low catch rate in tropical area and more
fishing vessels shifted to fish for SBT.

Fig. 1 shows the variation of annual catches in number. Most of the catches
were made in Area 2 and 14. Moreover, the aggregate number of SBT, which were
caught in these two areas, fluctuated between 23 and 39 thousand in the first nine
years over a 12-year period, commencing in 2002. After that, the total number
declined rapidly in the next two years and resumed to the level of over 30 thousand
individuals in 2013.

The fishing efforts summarized in Tablel were aggregated for Taiwanese SBT
longline fishing vessels operating in the area of south 20°S in the Indian Ocean.. The
number accounted for 144,620 thousand hooks in 2003. By contrast, the fishing effort
declined rapidly to only 36,055 thousand hooks in 2004. After then, the fishing efforts
had kept at around 20,000-40,000 thousand hooks till 2011, and the fishing efforts of
2012 reached the lowest of the period during 2004-2013.

The annual catches and fishing efforts in recent 5 years (2009-2013) for
Taiwanese SBT longline fishing vessels by month and by area are provided in Table 2
and Table 3. It is observed that most of fishing efforts and catch were made in Area 2,
Areald, Area8 and Area9, and it should be noted that the fishing efforts made in
Area9 were mainly from the fishing fleet targeting oil fish, and the fishing efforts
made in Areal5 were mainly from fishing vessels targeting albacore. In 2011, the
sums of catches and efforts, which aggregated the amount from June to September,

had considerable decreases in Area 2, 8 and 14. As for Area 9, the sums of catches
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and efforts, which aggregated the amount from October to February, also experienced
the similar situation to the former in the same year. In 2013, the sums of catches and
efforts, which aggregated the amount from June to September, were phenomenal

increases in major areas, which are Area 2 and 14

3. Nominal CPUE

The annual nominal CPUE of calendar years is shown in Table 1 and Fig.1. The
nominal CPUE reached a peak in 2005 in major areas (i.e. Aggregated Area2, Areals
Area8 and Area9 in Fig.1), but after then showed a decreasing trend till 2011.
Although CPUE in major areas only increased slightly in 2012, this value is the
highest one in the last decade.

The annual nominal CPUE in recent 5 years by month and by area are provided
in Table 4 and Fig. 2. It was noted that in Area2 and Areal4 had higher catch rates
and both of them in 2012 reached the highest values in recent five years. The nominal
CPUE of Area2 reached monthly high in July of 2011, 2012 and 2013, and the
nominal CPUE of Areal4 reached monthly high in September of 2012 and 2013.

4. Size composition

From 1996 to 2002, all Taiwanese SBT fishing vessels had to report the position,
weights of SBT catches on weekly basis; between 2002 and 2009, the SBT fishing
vessels were requested to report the length of individual SBT catch, and after 2010,
the CDS scheme applied to Taiwanese SBT fishery and the length data are all
collected through CDS scheme. The annual area-specific size compositions are shown
in Fig.3 and Fig.4.

It was observed that the size composition mainly concentrated at the range of 110
cm to 125 cm among all area, and the mode at 150 cm was observed in other area
from 2000s to 2013 (Fig. 3).

In recent 5 years (2009-2013), the size composition concentrated steadily at the
range of 110 cm to 125 cm amongst all area (Fig. 4). The size composition of
Taiwanese longline catches had modes at 110-120cm for 2009 and at 130cm for
2010-2011. The modes in 2012 and 2013 were at 110 cm and 120 cm respectively.
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5. Fleet size and fishing efforts distributions

According to the records of weekly reports and trading documents collected,
there were more than 100 fishing vessels having engaged in SBT fishery during
1998-2001. Since 2002, only authorized fishing vessels can engage in fishing for SBT
and the authorization is reviewed and renewed by Fisheries Agency on an annual
basis.

The numbers of fishing vessels engaged in SBT fishery were between 30 and
100 during 2002-2012 (Table 5). During 2005-2008, the number of fishing vessels
decreased significantly because some of fishing vessels shifted to the waters off South
Africa for targeting oil fish. Due to Somalia piracy, some fishing vessels, operating in
tropical area, were authorized to shift southward and started targeting albacore as well
as southern bluefin tuna in 2010. Because of that, the number of fishing vessels
increased from 67 in 2009 to 82 in 2010. The number of vessels fishing for SBT
decreased to 56 in 2011 as national SBT allocation was set at 578 tons, and the
number of vessels decreased to 36 in 2012 because most of fishing vessels remained
in tropical area for fishing bigeye tuna. Since the bigeye tuna catch rate decreased in
2013, some fishing vessels returned to engage in SBT fishery and the number of SBT
longline fishing vessel increased substantially to 76.

. Taiwanese SBT fishing vessels seasonally targeting SBT mainly operate in the
waters of 20°S - 40°S in the Indian Ocean and the areas adjacent to the Atlantic Ocean.
The mainly geographic distributions of fishing efforts and SBT catch in number are
shown in Fig. 5 to Fig.8. There are two major fishing grounds in general: one is in the
south central Indian Ocean around 50°E-105°E, 20°S-40°S, and the other one is
located in the southeast waters off South Africa around 20°E-50°E, 25°S-45°S. The
fishing season for Taiwanese SBT fishery in the south central Indian Ocean is from
April to September, and the fishing season in the southwest Indian Ocean extend to
the eastern boundary of the Atlantic Ocean from October to February of the following
year. From Fig. 5 to Fig. 8, it was observed that the fishing efforts and SBT catch
were dramatically located in Area 2, Areal4 and Area 9 from 2" and 3" quarters, but
the catch and efforts in Area 2 and 14 reduced from 2011-2012. And it was noted that

there are fishing efforts distributed in Area 9 for targeting oil fish.
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6. Development and implementation of scientific observer programs
Appendix 1 provides the summary report on the implementation of scientific

observer program.

7. Other relevant information

The collaboration between Taiwan and Australia on SBT archival tagging
program had been conducted during 2004-2007. The observers deployed on
Taiwanese SBT fishing vessels carried out the SBT tagging program. There were 37,
48, 25 and 50 archival tags successfully settled in the period mentioned above. The
results were incorporated into the documents of CCSBT-ESC/0709/20 and
CCSBT-ESC/0809/23.
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Table 1 Statistics of annual SBT catches in weight and in number, fishing efforts and
nominal CPUE of Taiwanese SBT longline fishery

Unit : Hooks_N : thousand hooks ;
SBT_W: round weight in ton. ;
CPUE : SBT catch in number /total hooks;

Hooks_N SBT_N SBT W CPUE
Calendar year All Area Area 2 ~ All Area Area 2 ~ All Area 2 ~ All | Area 2 ~

14-8-9 14-~8-~9| Area |14-~8-9| Area [14-8-9
2002 102,908 39,188 34,841 34,754 1,137 1,132 0.34 0.89
2003 144,620 44570 31,606 28,768 1,129 1,045 0.22 0.65
2004 36,055 34,993 42,151 41,733 1,298 1,279 1.17 1.19
2005 20,471 19,375 33,319 33,266 941 937 163 1.72
2006 20,444 18,919 30,667 30,660 846 845 1.50 1.62
2007 26,185 25,532 33,776 33,772 841 841 1.29 1.32
2008 28,724 26,656 35,144 35,082 913 911 122 1.32
2009 37,236 32,380 31,801 31,639 921 913 0.85 0.98
2010 40,916 33,897 33,407 33,263 1,208 1,201 0.82 0.98
2011 27,062 20,327 15,156 14,884 533 520 0.56 0.73
2012 18,414 9,702 17,578 17,198 494 472 0.95 1.77
2013 31,518 26,116 34,800 34,403 1,044 1,019 1.10 1.32
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Table 2 SBT catch in number by area, by month and by year of Taiwanese SBT
longline fishery

Year Month [Areal [Area2 |Area3 [Area4 |Areab [Area6 [Area7 |Area8 [Aread [Areal0 [Areall [Areal2 [Areal3 [Areald [Areals
2009 Total - 16036 - 87 0 - - 484 7264 0 0 10 - 7855 65
1 - - - - - - - 2866 0 - - - 0 0
2 - 0 - - - - - 0 214 - - - - - -
3 - 0 - - - - - 0 0 0 - - - 0 0
4 - 1 - 0 - - - 101 0 0 - 0 - 0 0
5 - 422 - 75 - - - 383 8 0 - 0 - 26 0
6 - 3362 - 10 - - - 0 141 0 0 0 - 1018 16
7 - 7022 - 2 0 - - - 411 - 0 0 - 3375 13
8 - 3294 - - 0 - - - 277 - - 3 - 2721 36
9 - 1935 - - - - - - 1062 - - 7 - 645 0
10 - - - - - - - - 162 - - - - 0 0
11 - - - - - - - - 512 - - 0 - 0 -
12 - - - - - - - - 1611 - 0 0] - 70 -
2010 Total - 18453 - 37 - - 31 2701 6554 0 1 0 - 5555 75
1| - - - oo o T 2046 0 0 - - 20 -
2 | - - - - - - - 0 23 0 0 - - 62 -
3 [ - o - - - - -0 0 0 - - - 0 -
4 - 17 - 0 - - 18 728 40 0 - - - 0 0
5 | - 1243 - 37 - - 13 185 329 0 - - - 0 0
6 - 3594 - 0 - - - 119 314 0 1 0 - 2002 0
7 - 5542 - - - - - - 1124 - 0 0 - 1645 6
8 - 7203 - 0 - - - - 1041 - - 0 - 1669 63
9 - 854 - - - - - - 226 - 0 - 157 6
10 - - - - - - - - 2 - - - - 0 0
11 - - - - - - - - 56 - - - - 0 0
12 - - - - - - - - 213 - - 0] - 0 0
2011 Total - 8228 - 73 - - 0 816 4357 0 0 0 - 1483 199
1| - - - - - - - 597 - - 0 - 0 -
2 | - - -0 - -0 - 757 0 0 0 - 0 -
3 - 0 -0 - - - 0 0 0 0 - - 0 0
4 | - 32 - 0 - - 0 304 25 0 - 0 - - 0
5 | - 108 - 6 - - 0 511 32 0 0 - 7 33
6 - 1941 - 8 - - - 1 188 0 0 0 - 374 73
7 - 3442 - 0 - - - - 897 - 0 0 - 640 8
8 - 1726 - - - - - 1099 - - 0 - 296 57
9 - 3 - - - - - - 263 - - - 166 28
10 - - - - - - - - 91 - - - - 0
11 - - - - - - - - 275 - - - - - -
12 - - - - - - - - 133 - - - - 0 -
2012 Total - 12192 - 110 - - 10 50 1312 0 0 0 - 3644 260
1| - - - - - - - -0 0 - - - 0 0
2 - - - - - - - - 98 0 - - - 0 -
3l - - - - - - - 0 8 0 0 - - 0 -
4 | - 4 - 0 - - 5 5 41 0 - - - 0 0
5 | - 32 - 48 - - 5 43 5 0 0 - - 11 26
6 - 2122 - 26 - - - 2 8 - 0 0 - 0 29
7 | - 637 - 3% 0 - - - 261 - 0 0 - 263 43
8 | - 2894 - 0 0 - -2 - 0 - 2050 122
9 | - a3 - - - - - -2 - - - - 1320 40
0 | - - - - - - - - 0 0 - - - 0
1| - - - - - - - - a7 - - - - 0
| - - - - ... 44 - 0 - - - 0
2013 Total - 20657 - 158 - - 13 252 1284 0 42 0 13 12210 184
1 - - - - - - - - 38 0 - - - 0 0
2 | - - - - - - - - 0 o0 0 - - 0 -
3 | - - - - - - - 0 0 o0 0 - - 0 -
4 | - 1 - 0 - - 13 13 9 0 0 - 13 0 0
5 - 442 - 30 - - 0 207 87 0 0 0 0 177 0
6 - 2905 - 98 - - - 32 136 0 6 - - 1081 109
7 - 7858 - 27 - - - - 212 0 4 0 - 3697 0
8 - 7215 - 3 - - - - 262 - 14 0 - 4529 9
9 - 2236 - - - - - - 154 - 18 - - 2726 44
10 - - - - - - - - 1 - - - - 0 -
11 - - - - - - - - 22 - - - 0 21
12 - - - - - - - - 15 - - - - 0 1
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Table 3 Number of hooks (thousand hooks) deployed by area, by month and by year
of Taiwanese SBT longline fishery

Year [Month|Areal [Area2 |Area3 [Aread [Area5 [Area6 [Area7 [Area8 [Area9 [Areal0 [Areall [Areal? [Areal3 [Areald [Areals
2009 Total - 4987 - 1090 12 - - 1572 18055 552 60 1976 - 7766 1167
1 - - - - - - - 791 72 - - - 69 3
2 - 77 - - - - - 154 801 - - - - - -
3 - 18 - - - - - 444 1117 84 - - - 11 7
4 - 8 - 50 - - - 473 2325 171 - 4 - 10 20
5 - 264 - 433 - - - 497 2740 178 - 121 - 307 68
6 - 995 - 474 - - - 4 2639 46 40 247 - 1206 155
7 - 1574 - 133 4 - - - 2046 - 4 467 - 2441 275
8 - 1633 - - 8 - - - 1077 - - 660 - 2377 260
9 - 417 - - - - - - 1323 - - 281 - 741 305
10 - - - - - - - - 1276 - - - - 173 74
11 - - - - - - - 1101 - - 122 - 189 -
12 - - - - - - - - 819 - 16 74 - 241 -
2010 Total - 12293 - 883 - - 90 3137 12927 1494 596 1266 - 5540 2691
1 - - - - - - - - 999 40 324 - - 122 -
2 | - - - - - - - 4 562 286 117 - - 237 -
3 | - 4 - - - - - 219 1139 263 - - - 310 -
4 - 55 - 33 - - 38 1047 1907 429 - - - 29 4
5 - 1092 - 407 - - 52 1706 2002 383 - - - 77 111
6 - 3310 - 422 - - - 161 2118 124 78 25 - 932 351
7 - 3931 - - - - - - 1839 - e 500 - 1254 692
8 - 3615 - 20 - - - - 1099 - - 476 - 1177 738
9 - 286 - - - - - - 392 - - 249 - 564 584
10 - - - - - - - - 183 - - - - 428 19
11 - - - - - - - - 298 - - - - 261 7
12 - - - - - - - - 390 - - 16 - 149 187
2011 Total - 5303 - 1078 - - 271 1716 12383 600 180 629 - 926 3977
1| - - - - - - - A 7 - 124 - 95 -
2 | - - G - - 8 - 547 8 76 12 - 17 -
3 - 8 - 116 - - - 269 1007 100 4 - - 6 4
4 - 141 - 21 - - 259 862 1962 188 - 4 - - 39
5 - 939 - 420 - - 4 582 2180 191 4 - - 62 415
6 - 1525 - 297 - - - 3 1785 39 62 50 - 239 1053
7 - 1659 - 149 - - - - 1811 - 35 190 - 208 1082
8 - 1012 - - - - - - 1355 - - 248 - 201 901
9 - 18 - - - - - - 362 - - - - 83 393
10 - - - - - - - - 311 - - - - - 90
11 - - - - - - - - 241 - - - - - -
12 - - - - - - - - 147 - - - - 13 -
2012 Total - 1916 - 1671 16 - 243 397 6301 1364 285 676 - 1088 4459
1| - - - - - - - - 508 142 - - - 17 16
2 - - - - - - - - 798 343 - - - 19
3 - - - - - - - 40 1222 215 11 - - 37
4 - 22 - 54 - - 109 216 1283 330 - - - 14 8
5 - 168 - 561 - - 134 137 813 333 18 - - 79 647
6 - 420 - 691 - - - 4 490 - 245 13 - 36 768
7 - 724 - 338 10 - - - 232 - 4 278 - 206 1293
8 - 476 - 27 6 - - - 168 - - 385 - 433 823
9 - 106 - - - - - - 177 - - - - 247 703
10 - - - - - - - - 240 - 4 - - - 144
11 - - - - - - - - 179 - - - - - 7
12 - - - - - - - - 192 - 4 - - - 51
2013 Total - 6465 - 1634 - - 353 1364 10694 1194 1036 187 - 7593 998
1 - - ; - - ; - - 44 165 - - ; 42 4
2 - - - - - - - - 983 75 125 - - 27 -
3 | - - - - - - - 178 1424 73 165 - - 67 -
4 - 68 - 39 - - 156 612 1567 353 58 - - 149 3
5 - 424 - 419 - - 198 530 1639 471 17 15 - 811 94
6 - 1403 - 615 - - - 44 987 46 159 - - 1647 319
7 - 1885 - 451 - - - - 1031 11 122 121 - 1793 257
8 - 2065 - 111 - - - - 941 - 149 50 - 1777 174
9 - 620 - - - - - - 728 - 241 - - 873 85
10 - - - - - - - - 459 - - - - 81 -
11 - - - - - - - - 333 - - - - 231 51
12 - - - - - - - - 158 - - - - 95 12
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Table 4 Nominal CPUE by area, by month and by year of Taiwanese SBT longline fishery

Unit:CPUE=Numbers/Thousand hooks

Year [Month|Areal [Area2 [Area3 [Aread [Area5 [Area6 [Area7 [Area8 [Aread [Areal0 [Areall [Areal2 [Areal3 [Areald |Areal5

2009 Total 3.22 0.08 0.00 0.31 040 0.00 0.00 0.01 1.01 0.06
1 3.62 0.00 0.00 0.00
2 0.00 0.00 0.27
3 0.00 0.00 0.00 0.00 0.00 0.00
4 0.12 0.00 0.21 0.00 0.00 0.00 0.00 0.00
5 1.60 0.17 0.77 0.00 0.00 0.00 0.08 0.00
6 3.38 0.02 0.00 0.05 0.00 0.00 0.00 0.84 0.10
7 4.46 0.02 0.00 0.20 0.00 0.00 1.38 0.05
8 2.02 0.00 0.26 0.00 1.14 0.14
9 4.64 0.80 0.02 0.87 0.00
10 0.13 0.00 0.00
11 0.47 0.00 0.00
12 1.97 0.00 0.00 0.29

2010 Total 1.50 0.04 035 086 051 0.00 0.00 0.00 1.00 0.03
1 2.95 0.00 0.00 0.16
2 0.00 047 0.00 0.00 0.26
3 0.00 0.00 0.00 0.00 0.00
4 0.31 0.00 048 0.70 0.02 0.00 0.00 0.00
5 1.14 0.09 025 1.09 0.16 0.00 0.00 0.00
6 1.09 0.00 0.74 0.15 0.00 0.01 0.00 2.15 0.00
7 1.41 0.61 0.00 0.00 1.31 0.01
8 1.99 0.00 0.95 0.00 1.42 0.09
9 2.99 0.58 0.00 0.28 0.01
10 0.01 0.00 0.00
11 0.19 0.00 0.00
12 0.55 0.00 0.00 0.00

2011 Total 1.55 0.07 0.00 048 035 0.00 0.00 0.00 1.60 0.05
1 0.89 0.00 0.00
2 0.00 0.00 1.38 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.23 0.00 0.00 035 0.01 0.00 0.00 0.00
5 1.15 0.15 0.00 088 0.01 0.00 0.00 0.11 0.08
6 1.27 0.03 0.31 0.11 0.00 0.00 0.00 1.56 0.07
7 2.07 0.00 0.50 0.00 0.00 3.08 0.01
8 1.70 0.81 0.00 1.47 0.06
9 0.17 0.73 2.00 0.07
10 0.29 0.00
11 1.14
12 0.90 0.00

2012 Total 6.36 0.07 0.04 0.13 0.22 0.00 0.00 0.00 3.35 0.06
1 0.00 0.00 0.00 0.00
2 0.12 0.00 0.00
3 0.00 0.01 0.00 0.00 0.00
4 0.18 0.00 0.05 0.02 0.03 0.00 0.00 0.00
5 2.10 0.09 004 031 0.01 0.00 0.00 0.14 0.04
6 5.05 0.04 0.45 0.18 0.00 0.00 0.00 0.04
7 8.77 0.11 0.00 1.13 0.00 0.00 1.27 0.03
8 6.08 0.00 0.00 0.16 0.00 473 0.15
9 4.48 0.41 5.34 0.06
10 0.00 0.00 0.00
11 1.21 0.00
12 2.57 0.00 0.00

2013 Total 3.20 0.10 0.04 0.18 0.12 0.00 0.04 0.00 1.61 0.18
1 0.87 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.01 0.00 0.08 0.02 0.01 0.00 0.00 0.00 0.00
5 1.04 0.07 0.00 039 0.05 0.00 0.00 0.00 0.22 0.00
6 2.07 0.16 0.72 014 0.00 0.04 0.66 0.34
7 417 0.06 0.21 0.00 0.03 0.00 2.06 0.00
8 3.49 0.03 0.28 0.09 0.00 2.55 0.05
9 3.61 0.21 0.07 3.12 0.52
10 0.00 0.00
11 0.07 0.00 0.41
12 0.09 0.00 0.08
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Table 5 Number of fishing vessel engaged in SBT fishery during 2002-2013

Year No. of seasonal target No. of by-catch Total vessels
vessels vessels

2002 21 50 71
2003 76 24 100
2004 79 18 97
2005 49 8 57
2006 33 3 36
2007 27 3 30
2008 35 6 41
2009 34 33 67
2010 65 17 82
2011 28 28 56
2012 12 24 36
2013 39 37 76
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Fig. 1 The variation of annual SBT catch in number, fishing effort and nominal CPUE

of Taiwanese SBT longline fishery in main fishing ground
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Fig. 2 The variation of annual nominal CPUE by area, by month and by year of
Taiwanese SBT longline fishery in main fishing ground
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2000s

13



CCSBT-ESC/1409/SBT Fisheries — Taiwan (Rev.1)

2010s area?2 2010s other area
©
n © 7
T2
¥ <
S Total_N= 59530 S ., otal_N=1193
~N ~ A
- “
o - L] o
50 100 150 200 50 100 150 200
Length Length
2010s area8 2010s areal4d
o — 0 -
© ©
E Total_N=3819 X o« Total_N= 22892
N - N
o o
50 100 150 200 50 100 150 200
Length Length
2010s area9 2010s all area
_ ©
©o - [Te]
T <
g ¥ Total_N= 13507 g © Total N=100941
] N
~ 4
— -
o — o
50 100 150 200 50 100 150 200
Length Length

Fig.3 (2) SBT catch length frequency by area of Taiwanese SBT longline fishery
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Fig.4 (1) SBT catch length frequency by area of Taiwanese SBT longline fishery in
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Fig.5 (1) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery in
2000s
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Fig.5 (2) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery
during 2010-2013
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Fig.6 (1) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery in
2009
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Fig.6 (2) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery in
2010
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Fig.6 (3) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery in
2011
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Fig.6 (4) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery in
2012
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Fig.6 (5) Fishing efforts distribution by quarter of Taiwanese SBT longline fishery in
2013
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Fig.7 (1) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery in 2000s
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Fig.7 (2) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery during 2010-2013
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Fig.8 (1) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery in 2009
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Fig.8 (2) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery in 2010
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Fig.8 (3) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery in 2011
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Fig.8 (4) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery in 2012
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Fig.8 (5) SBT catch (in number) distribution by quarter of Taiwanese SBT longline
fishery in 2013
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Appendix 1
Scientific observer program
Observer Training

To collect scientific information of tuna longliners, the scientific observer
program of large scale tuna longline fishery of Taiwan was launched in 2001.
However, observers started being deployed on board and conducting the observation

program of SBT in the next year.

Fisheries Agency (FA) is responsible for implementing the program and
recruiting scientific observers. FA also invited researchers on fishery sciences and
senior observers (with 2-years’ experience) to form a special panel for designing the
observer training program, items of observation, biological and by-catch information

to be collected for scientific researches and the format of data records.

The qualification for observers is college graduated or senior high school
graduated with at least 5-year experience on-board, and they are required the
competence to live and work at sea. Candidate observers who have passed the oral
examination will have to take a 3-week training program, and only those who pass the
training program and medical check will be qualified and deployed on board as

scientific observers.

Observer training program includes basic safety training for seafaring, operations
of navigation devices, mini-log thermometer and VMS system, identification of tunas,
tuna-like species, sea turtles, seabirds, sharks and marine mammals, sampling skill for
muscle tissue, otolith, stomach content and gonad, and data collection for fishing
activities, catches and locations(Attachment 1). Besides, there would be a reeducation
program for observers to support the scientific investigation. After the training
program, they are required to undergo at sea training on a training ship for one week
and have a test in identifying tuna and tuna-like species at local fish market. In 2013,

58 employed observers have finished the program.
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Scientific Observer Program Design and Coverage

At the initial stage, for the purpose of encouraging industries to join the observer
program, the observed vessels were offered reward catch quota after completing the
observation cruise, if they fully cooperated with the observer’s duties. However, this
measure has been put an end since 2007. It is regarded as the obligation of industries
to accept observer on board and the vessels were selected to carry observer by lotting.
Since 2008, observers have been requested to accept a debriefing after completing the
trip.

Table 1 shows the summary of observed catch and effort by area and month
during 2012-2013. The threat of Somalia piracy still exists in the tropical Indian
Ocean. For the safety of observer, most of our observers deployed on fishing vessels
which operate in the southern Indian Ocean, so that the observer coverage rate for
SBT fishing vessels increased significantly. In 2012 calendar year, 8 observers were
deployed on 8 fishing vessels authorized to target SBT seasonally and there were 717
fishing days and observed days were 645. There were 10 observers being deployed on
11 fishing vessels authorized in 2013 and there were 1564 fishing days and observed
days were 1541. In 2012, the coverage rates by vessels accounted for 22.2%, 27.6%
by hooks and 34.8% by catch. The coverage rates by vessels decreased to 13.2% in
2013, hooks made up 11.3%, and 16.4% was taken up by catch.

Observer Data Collected

The data recorded by observer on board includes 3 categories: vessel and gear
attributes, set details and by-catch/incidental catch information (including sighting of

marine mammals, sea turtles and sea birds).

The biological samples, including measurement of weight, records the length of
the first 60 fishes, and collection of otoliths, muscle tissues, stomach and gonads of
SBT, were carried out by observers on board. Table2 shows the summary of biological
samples by species collected by observers from 2012 to 2013. Total number of
measurements for SBT in 2012 and 2013 were 5,258 and 5,543 respectively. Number
of otolith collected for SBT by observer was increased to 283 in 2013. In 2012 and
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2013, numbers of the length measured for per species were summarizing by area and

month as Table3.
Tag Return Monitoring

Since 2008, there was no tagged SBT recaptured during the presence of observer
on board except in 2012. In 2012, there was one tagged SBT recaptured during the
presence of observer on board and there was no tagged SBT recaptured in 2013. The
tags returned by Taiwanese fishing vessels are 771 in total among which 685 were
released by the CCSBT and 86 tagged by CSIRO during 2002-2013. The details of tag
recaptures for each year are shown in Table 4. The returned tags and the related

information were sent to the CCSBT Secretariat.
Problems Experienced

Although the program was fully supported by boat owners and skippers of SBT
observed vessels, there are still some difficulties that could not be resolved technically.
Since the homeport is far from the fishing ground, it will take more than 1 month to
transport the supplies and equipments needed for sampling from Taiwan to fishing
ground, and sometimes the supplies could not reach to observers on board in time.
Besides, samples collected by observers are sometimes lost when they are transferred
by transshipping vessels. In addition, it is also difficult to arrange interviews with
skippers for collecting information on fishing activities since these SBT fishing

vessels seldom return to Taiwan when they finished SBT fishing.
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Table 1 Summary of observed catch and effort by area and by month
(a) 2012 (calendar year)
Numbers Cover rate Number Number | Cover rate Number| Cover rate
Numbers of hooks Number
Area | Month of of all for the used b of hooks | for the of SBT of SBT| for the
vessels number of y by all | number of by all | number of
vessels observed observed
observed vessels vessles hooks vessels SBT
vessels
Area2 Total 6 8 75.0% 621401 1915536  32.4% 4083 12192  33.5%
4 - 1 0.0% - 22000 0.0% - 4  0.0%
5 - 4 0.0% - 167900  0.0% - 352  0.0%
6 3 6 50.0% 45180 420400  10.7% 320 2122 151%
7 6 8 75.0% 359195 724024  49.6% 2503 6347  39.4%
8 6 8 75.0% 208626 475652  43.9% 1247 2894  43.1%
9 2 3 66.7% 8400 105560  8.0% 13 473 2.7%
Area9 Total 2 11 18.2% 663624 3273955  20.3% 148 1312 11.3%
1 2 2 100.0% 104293 121400  85.9% - - -
2 1 4 25.0% 71741 113450  63.2% 2 98  3.1%
3 1 6 16.7% 95744 462140  20.7% - 8  0.0%
4 1 9 11.1% 68474 547585  12.5% - 41 0.0%
5 1 6 16.7% 82740 543980  15.2% 2 5  40.0%
6 1 7 14.3% 63588 307200  20.7% 5 89  5.6%
7 1 3 33.3% 86030 222500  38.7% 138 261  52.9%
8 1 2 50.0% 84910 167700  50.6% - 27 0.0%
9 1 2 50.0% 6104 177200  3.4% - 72 0.0%
10 - 2 0.0% - 239800  0.0% - - -
11 - 2 0.0% - 179000  0.0% - 217 0.0%
12 - 2 0.0% - 192000 0.0% - 494 0.0%
Areald Total 7 8 87.5% 449598 1088224  41.3% 1741 3644 47.8%
1 - 1 0.0% - 17244  0.0% - - -
2 - 1 0.0% - 18600  0.0% - - -
3 - 2 0.0% - 36800  0.0% - - -
4 - 1 0.0% - 14000  0.0% - - -
5 - 4 0.0% - 78900  0.0% - 11 0.0%
6 - 1 0.0% - 36000  0.0% - - -
7 1 3 33.3% 83550 206360  40.5% 13 263 4.9%
8 6 8 75.0% 216157 433240  49.9% 1148 2050  56.0%
9 4 6 66.7% 149891 247080  60.7% 580 1320  43.9%
Grand Total 8 36 22.2% 1734623 6277715 27.6% 5971 17148 34.8%

*The areas which had observer deployed were appeared.
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Number Number Cover rate (’)\#uhrggi; Number | Cover rate Number of Number | Cover rate
Area | Month s of sof all for the used by of hooks| for the SBT of SBT | for the
vessels number of by all |number of by all |number of
observed vessels vessels observed vessles | hooks observed vessels SBT
vessels
Area2 Total 9 28 321% 954970 6431709  14.8% 3567 20657 17.3%
4 - 3 0.0% - 67570 0.0% - 1 0.0%
5 2 11 18.2% 15292 423608  3.6% 51 442 11.5%
6 4 16 25.0% 162738 1370308 11.9% 403 2905  13.9%
7 9 25  36.0% 330975 1885079  17.6% 1800 7858  22.9%
8 7 23 30.4% 315431 2065364 15.3% 1094 7215 15.2%
9 3 10 30.0% 130534 619780 21.1% 219 2236 9.8%
Area8 Total 4 14 28.6% 99249 1364455  7.3% 6 252 2.4%
3 4 0.0% - 177539 0.0% - - -
4 1 8  125% 57720 612450  9.4% 1 13 7.7%
5 4 14 28.6% 41529 530286 7.8% 5 207 2.4%
6 - 2 0.0% - 44180 0.0% - 32 0.0%
Area9 Total 2 28 7.1% 447182 7182016  6.2% 29 1284  2.3%
- 2 0.0% - 109000 0.0% - 386 0.0%
2 - 4 0.0% - 288825  0.0% - - -
3 1 9  11.1% 14415 637649  2.3% - - -
4 2 14 14.3% 82491 1122718  7.3% - 9  0.0%
5 2 19  105% 125298 1260779  9.9% 1 87 11%
6 2 14 14.3% 56670 797021  7.1% 12 136  8.8%
7 1 13 7.7% 50708 715690  7.1% 2 212 0.9%
8 1 13 7.7% 57652 663690 8.7% 7 262 2.7%
9 1 12 8.3% 59948 636520 9.4% 7 154 4.5%
10 - 5  0.0% - 458720  0.0% - 1 0.0%
11 - 5  0.0% - 332944 0.0% - 22 0.0%
12 - 3 0.0% - 158460  0.0% - 15 0.0%
Areald Total 7 44 15.9% 967332 6775498 14.3% 2028 12210 16.6%
- 3 0.0% - 41800 0.0% - - -
2 - 4 0.0% - 27200 0.0% - - -
3 - 5 0.0% - 66956  0.0% - - -
4 - 7 0.0% - 149465  0.0% - - -
5 5 21 23.8% 158064 807828  19.6% 117 177  66.1%
6 7 28 25.0% 275168 1503299  18.3% 350 1081  32.4%
7 6 28 21.4% 197521 1434777 13.8% 745 3697  20.2%
8 6 29 20.7% 189660 1488598 12.7% 652 4529  14.4%
9 5 24 20.8% 146919 848545 17.3% 164 2726 6.0%
10 5  0.0% - 81126 0.0% - - -
11 - 4 0.0% - 231184  0.0% - - -
12 - 3 0.0% - 94720 0.0% - - -
Grand Total 10 76 132% 2468733 21753678  11.3% 5630 34403 16.4%

*The areas which had observer deployed were appeared.
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Table 2 Number of biological samples collected by observers in 2012 and 2013

SET et Number of Otolith Number of Number of umber ot
data SBT length |NU II ; ! Muscle \L/j eb First dorsal
collection ertebra
Year | recorded | measured collection fin spine
(No. of | (No. of fish)
fish) SBT | Swordfish Albacore Sharks | Albacore | Albacore
2012 5971 5258 83 5 - 5 - -
2013 5630 5543 283 - 87 110 108 108

Table 3 Number of the length measured for per species by area and by month

(a) 2012

Area Area?2 Aread Areal4d

Month 6 7 8 9 1 2 3 4 5 6 7 8 9 7 8 9

Albacore 308 2651 1129 30 780 125 76 36 26 26 31 67 1 901 1453 1005
Bigeye tuna 4 44 52 6 6 13 6 1 4 1 29 13 - 267 268 189
Black marlin - 1 - - - - - - - - -

Pomfrets - 1 - - - - - - - - 1 2

Blue shark 5 8 37 7 31 42 4 2 20 - - - - 49 122 136
Butterfly 5 o o ) i ) ) )

kingfish

Blue marlin 1 - 1 - - - -

Rudderfish - - S - - -1
dcc?lr;r:?r?f?sh S

Opah 24 374 208 9 43 18 1 1 - - - - - 172 452 189
Escolar 44 143 127 - 40 82 154 265 175 144 237 300 11 13 75 304
Striped marlin - - - -1 - - - - - -

Ocean sunfish - - - - 1 - - - - - -

Qilfish 2 83 51 - 16 760 1296 894 1304 916 1153 1089 107 1 4 27
Other fish - 1 2 - 1 3 3 1 1 2 3 4 1

Rainbow runner - - - - - - - - - - - 1

SBT 157 2239 1233 12 - - - - 1 4 48 - - 10 1065 489
Indo-Pacific i i i i i 1
sailfish

Skipjack tuna 1 2 - - - - 1 - - - - - - 1

Shortfin mako 2 4 3 - 3 3 3 - - - - - - 2 1 1
el o 1
Swordfish 6 38 21 - 3 - 3 1 - - 1 - - 6 12 25
Dealfishes - - - - - - - 1 - - -

Wahoo 3 1 - -1 - 1 - - - - - - 3 1 9
Yellowfintuna - - - -3 - - - 1 1 1 - - 7 3 17

*The areas which had observer deployed were appeared.
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(b) 2013

Area Area 2 Area 8 Area 9 Area 14

Month 5 6 7 8 4 5 3 4 5 6 7 8 9 5 6 7 8 9
Albacore 89 1403 2715 3208 1445 924 3 49 45 11 20 70 69 2183 3550 2527 2478 1560
Bigeye tuna 18 133 150 75 %5 96 - 9 17 2 6 6 12 528 1186 554 496 333
Black marlin - - 1 - - - - S - - - - - -
Pomfrets 5 27 26 30 - - - - - - - 2 1 2 - - - -
Blue shark - 11 60 84 - - 23 61 31 4 - 8 24 9 24 3 22 70
Butterfly -1 6 6 - 6 4 - - - - o . . 3 4 3 - .
kingfish
Blue marlin S L S T 2 - - -1
Rudderfish - - - 3 - - - - - 1 1 - - - 14 24 1 1 -
Com”.“”? - 15 46 - 18 8 -1 3 - - - - 25 26 6 7 24
dolphinfish
Silky shark S T -1 - - - - - - -
Seerfishesnei - - - - - - - - - - - - - - 23 27 1 1 -
Opah 25 472 866 595 00 112 - 1 2 - 5 1 2 168 275 57 99 64
Escolar 4 95 204 108 41 32 336 376 476 107 90 157 175 111 326 134 144 63
Striped marlin - 6 3 1 - - - - - - e e e 7 18 4 - -
Ocean sunfish - - 1 - - - - - - - - - - - - - - - -
Qilfish 1 17 20 26 1 2 216 2166 3326 1391 1218 1290 1357 2 569 3 70 2
OTH - - - - - 3 4 - - - - - - - T - -2 -
Rainbow o ) S, o ) ) ) ) ) S
runner
SBT 51 364 1800 1094 1 5 - - 1 12 2 7 7 116 340 745 615 164
Indo_—Pacmc 13 ) S o ) ) i ) ) s 1 - .
sailfish
Skipjack tuna - - - - - - - -2 - - - e L
Shortfinmako - 2 5 4 -2 3 6 7 2 1 4 10 - 3 5 2 -
Shortb_lll o4 S s 17 - 2 1
spearfish
Swordfish - 27 45 33 1 2 1 12 1 5 - 1 2 50 102 47 43 19
Tunas nei 1 - - - -2 - - - - - - - - - - 1 1 -
Wahoo 9 37 15 5 - - 1 -2 - - - - - 97 109 20 1 6
Yellowfintuna 14 27 5 6 - - 2 1 9 9 4 - - - 153 324 34 14 48

*The areas which had observer deployed were appeared.
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Total
Year
CCSBT CSIRO
2002 18 2 16
2003 42 24 18
2004 133 112 21
2005 229 204 25
2006 259 253 6
2007 40 40 0
2008 5 5 0
2009 0 0 0
2010 27 27 0
2011 13 13 0
2012 5 5 0
Grand Total 771 685 86
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Attachment 1
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: Thunnus thynnus

. Bluefin tuna, Northern bluefin tuna
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: Thunnus albacares

- Yellowfin tuna, Allison tuna
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: Thunnus maccoyi

- Southern bluefin tuna
FOHER

: f5F} (Scombridae)
LS E
ARERMZE

SYR LB - R BB © 1SR EERRAY = A% - B 30-50 FE Y
SRS KRIRETRE AT ~ EVEEERIRI AT, » 7 ROH 6 0 - R A2 225
N5y BEELEE 200 25T L - (RENREEE TSR R AR 160~200 355 [ -
77 BRI T AN | 2R R A B R B B
i« SRR 30 55 50 2 RINLEATKI - RO A E - A - B
KT EE 200 /357 - BUELEE 200 07T - BB 20 BRLLE - BB BRAA T
S0 - RSO MER AT - (5 EAORIEE R BSOS B s (RSB S 86
REARHE B L 0E) o AR KR - HETEE OISR L K - AETEHE I
5~ ENEELINNTPG L AT - BEDAM S - SRR 20 F 40 REEHL -
NHESLE » S e « BEIRSEE - +AEREA - BISH e PaREE
S -

KN 1200 ~ 450 B (—ENT ~ ZHEZAT) e
Bl Bl SEEeE - BEZgA -

SRR
B ok om

P
s

26
70



(6] e

i
e

: Katsuwonus pelamis

: Skipjack tuna
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B4+ |Istiophorus platypterus (Shaw and Nodder)

T4 ¢ Sailfish, Bayonefish
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: Giant black marlin
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24 Makaira mazara, Makaira nigricans (Jordan et Snyder,1901)

H4Z . Blue marlin
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Tetrapturus audax
Striped marlin fish
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ERAEY) - FURIEE M - it BN T B ERE ST - et B
E HEBEERT Az R et g A AE - & HIREA L3RI 791 - DL
N BRI o R AL
#hY5 (kingdom Animal)
HZEYIF(phylum Chordata)
R§ ZL 4 (class Mammalia)
firi 5 (order Cetacea)
E2firict 5 (suborder Mysticeti , blaleen whales)
#5fiier 5 (suborder Odontoceti , toothed whales)

E 7R 26 F(HIE )

6-2-5 fHEARAGRZAE
4 X RELETEfE - 4 A RPUTERK -

6-2-6 fRARMERIHIE
HLPIRBUE IS LBOE S o BT & Rt - BB KT IES » BT 5
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AR BRGNS SMETHER B A ATEL - KER o RIS N AR 73 e e
ERAERRY - R HEMEAIF SRR T 2RI - —ROESE R 2 N - fE5h
B B RZAYBR G —E R IR AR JE R O (SRR FT)FE R AL - i
YRR P B AR PR 2 RIRRERE © RS RAS A E o2+ o (BEMEME
A FE R PRt AL P Z AT - BIEME R B AR AR Sl 22 5] > [N LB
B E AR FE A T W I AL I A — 18— > AT LAY - TP
BROCTRERIBG BERV UM 2 T > IEfEp— /MRS > BRI I (E K B FLIGI R A I
i > RGNS BB LK - {52 - B EERAY e e e AR G173 T EERY
MeplZR > PIARE i S i - H IRzt - HEVERAGT & KR - 1
FefiEbr 12 e AR MEMES - IRV R R E R - I A (B — R e
M EE AL BB W RS (B BYRE B BHERAY A [E -

6-2-7 & A EAHRR RRENE ] -

“Ih i
el o B IR ERE ~ BEED
15 1 2Rl b eSS

6-2-8 SRRy HIBTEdET %

BRI - JRIEFMGCE(—REL R - —RE—REERRIERD) - 28k
FEEAAN YN © 3% 5B EUFREMTEIEHIRAC TR -

Lk H e - ZIEA -
2. M@ e - Wl - BrEE AR K/ RBAE -
3SR (F))
4 TBCEE -
B DO - Iz
IR G SEET
RIS & LS TR E
PR AnfEA /N~ JIEERR ~ (RrR
5. 5T H IR RIE 2 RE— -
6-2-9 &LERNA
Ll - =5 - BEEl - & g -
2. 8ot HYEIETIR X > &l -
3t AL ¢ S ~ 1Ty
AREATEE - FIsEEHEALASRE G20 ERAEIHCT 3 ILT A0 NA
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B P R A B K G AR /) T -
6-2-10 % FUR SEIREIEAT T

"l‘%" % ;E E ﬁ;i ﬁ E ﬁ EBS . BRRIEE BYE . @R

A i Kogia breviceps
sEEMLE - EAEm AR - Bl ) TER ﬁ%ﬁﬁ}ﬂ#‘“ﬂﬁﬂj
HEEEE ETARE 12165

Rt & i Kogia simuts

BUFRESREIRE ﬁiﬁﬁ'ﬂ'ﬁﬁim% ¢ HERaly ) TEEIEA
FENZ  T=RE 128 AlERE  aE ) =ENEET
EEFEE

'pEEl Feresa attenuata

25T AEE, MYk . ST EE - (BRmE AT Ein |
SRt EERYRAIEERG - SR TAZE AR EMIIER

S EERE -1 8 s FEEE 11138 ¢

LW Peponocephala electra
25 FREH - mozhyEl - BUNEES s (BIRER A T EAR )« BIRE 0 SR
PHLRERFSTVE - ZHE FEEES 21-25 3 » B\ RERZ AN -

B8 Pseudorca crassidens

SHEAEe @R EEEMG » EGEARE T2
S WEE . "R BEREHEERE B ER 28
IRhaEER s BB}« A5 EE o

i (SRR ) Neophocaena phocﬂenoidee
ga=lR o meke » BAE] 0 EHERACCHIED o AR S HENE) o SRSt IN
fEEpramEE -
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[ IHRRASE A ]

EhALWEET IR SR Stenella attenuata
HEfEER - B LEREE  ER—Ech « ERsEy|y « Tt
v oG EEE o Al PR S » ToRIREEFNTR ©

BIK Delphinus delphis
WEESREEEER - EAFELE
WD RERRR RIS -

WiEgk X Tursiops truncatus
MERSRNETIL » R

GRS I
B BAIFERERER - feE U iR

Stenella coeruleoalba

& LR BB mEZ A -

TSR (TEBGRIE )
Grampus griseus
BREFZHBIRE BE
(melon)aiGE# RS

B Lagenodelphis hosei
BER O BEE  REENINEEREESAE

- S5+ Bfes: -

FWIRER IR Stenella longirosiris
BEER - BBER - CERRE(LA BB EEY
SEEE BESREBEE -
iT 134 |5 B = = = L] )]

5
8 @& XK 2 5 ¥ 2 F A E & BF % ¥ H R
Tel:(02)2366-1331 Fax:(02)2363-9902 http://whale.zo.ntu. edu.tw/cetacea

R AEE AT AR
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R— BRI

R4 T FL 4T
Balaenopteridae | Z2finif}
Balaenoptera physalus fin whale B2
Balaenoptera borealis sei whale FEfi
Balaenoptera edeni Bryde's whale 177 B fid
Balaenoptera minke whale I\NS&fi
acutorostrata
Megaptera novaengliae humpback whale KM
Eschrichtiidae PR
Eschrichtius robustus gray whale K i
Physeteridae HEER
Physeter macrocephalus | sperm whale R
Kogiidae INAT R
Kogia breviceps pygmy sperm whale JINHR i
Kogia simus dwarf sperm whale RAER T
Ziphiidae M fini s}
Ziphius cavirostris Curier's beaked whale ] [ I fir
Mesoplodon densirostris | Blainville's beaked whale | £ F& Bk fi
Mesoplodon ginkgodens | ginkgo-toothed beaked SEA g i
whale
Delphinidae YRR}
Peponocephala electra melon-headed whale JI\ e fi
Feresa attenuata pygmy killer whale N i
Pseudorca crassidens fales killer whale 1B fii
Orcinus orca Killer whale JE fi
Steno bredanensis rough-toothed whale AN e
Lagenodelphis hosei Fraser's dolphin i K
Delphinus delphis common dolphin EHigK
Tursiops truncatus bottlenose dolphin &K
Grampus griseus Risso's dolphin R ECEK
Stenella attenuata spotted dolphin BEBT K
Stenella coeruleoalba striped dolphin S avgJ=Rist:Pq
Stenella longirostris spinner dolphin EVIRIEIR
K
Sousa chinensis Indo-Pacific EIREEE G
hump-backed dolphin 2%
Phocoenidae EELEER}
Neophocaena finless porpoise HrEVEK
phocaenoides
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R ERIBEHRERR

Gl

fi

Al

(M)

Py BRI
A

Stenella attenuata

® /S ERLAICA K

o [ i A (PR

o HEEE - IR

o FHER

MR I %5

R e LS ke 5 €8
REYRAFEE S EHBERNE %
[FERAI R A — A (ARG
eS| Y

1.7~2.4

JREEER

Tursiops truncatus

=5 EHFNAYIK O
PR
HiERE > 28R
B B B G A
WK > RPN
IR

A DUNER B IR
AT E TR

AT RS

1.9~3.9

B LR AR (T
SUEHK)

Grampus griseus

GBS R
e 2t

g5 A B 5

R YN IDEAE]

o FHiifiEHH

o figfig E Mz

o ffif - FTEEBUR IS S
o EEFBOTFEEEHD
o JEIHTF T

el

2.6~3.8

SR AR

Steno bredanensis

o HiEEE - EHJIR
o TEIE Ak

o I BHIAE S A I IE
o HETIIIRZE ~ B
o &5 AN H IR
o HEAERK

o EXEHE

o EME Il H
o i LIU/NEEET IR

2.1~2.6
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FHER K

Lagenodelphis
hosei

el

A AR ZeE i m REL
FE/ N

bS]

Al fiE e f

)i OSBEw: el

EH RS

FEZ Bt & AR E A AL

2-2.6

IR i

Kogia Breviceps

A/ ]N

A AT

wiE/ N > 2GR
HRHF 1% 75 A A
EERERIRIVNS

& NSHAES 12-16 ¥
Mg SR B T A BH B
ATRELE /B B &
BEEET

2.7~3.4

RIFIARE

Kogia simus

A/ ]N

AR

wiE/N > 2GR

HRHR 1% 75

BRALAT LT

FEEE o NEHES 7-12
Mg SR B 1T A BH B
AIRELE /B B &
BEEET

2.1~2.7

/NS

Feresa attenuata

-AEaN = 2L e
SSEIRIAD@ZS

PHENEIE] - T2 A
A2 K R EAE
HEFHETE
SR 8 A

K e frEs = (B

i AT

e kBRI

2.1-2.6

BB

Peponocephala
electra

JEAE K B IR
HofiE e > RImEs
BEED/INTR

iz O

2.1-2.7
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FEEE - BREIR
AZREMT AT PR ER i E
T TR e DU/ ke
A SH AR NEE R
G e SR

1R i

Pseudorca
crassidens

Et= s (5 A8

Ha & A B AT A

B

BREMER - A

i HEIHE

IEE =R T EllE
FETTHIRRS > (T e A
Bl

ZEHINE

4.3~6.0

T LK (FR
7 EEK)

Neophocaena
phocaenoides

AR i

Ao 2R

A /]

GRSt

BEEN]N - T2
O]
BT 7R fuf L

o NEFZEHLER]

o i ME/E U N R

1.2~1.7
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6-3 P

Kemp's Ridley turtle (Lepidochelys kempii)

@HIRO: VIDECAST  BMEQ

bl
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6-4 ZIEHEER

#op o

g ¢

A R F ok

]

T

WEp At 2 BRSO v AR XML o v AREP B o
Kﬁ;ﬁ fé'f ?Lp%j IRFLUFANPR T S @ o AP o
P e kT 14 6 31 44 - i f Carpet sharks °

i A
(Parascyllidae)

& At
(Cirrhoscyllium
formosanum)

SENE A BT o
39 24 o

£ LA

INERR

1% 4 Blind shark > & i ¥ ;8 4t
TR ARG AR R LORIRET
A2 100 & = o fPEAd H, B RAF

(Brachaeluridae) \(Al?ar;é:it;aelurus F 78k o EKEME FHE P
S8 B AVAET 120204 %
2, 0
v
i# # Spotted wobbegong » 4 i
, WESTEF2LP AP R
ey N ,
4 Uk - - }‘:L,-I."lij‘ &‘\io Ii, :Es
% ¢ #4(Orectolobidae) |(Orectolobus Jcl‘:‘_-i? f; 1’12 N f% ,%;Z Jf:,,
7 v 3\ 2y <] 7 o ‘_:‘,
maculatus) 4R ARG oo AR
A Ukl NI
i% # Whitespotted

£ ER
(Hemiscylliidae)

BLT ) B
(Chiloscyllium

bambooshark > 4 H & B &
TEFRZEATFELTFEAT B

plagiosum) F i qn L e gp e
15 # Zebra shark> &~ i 3t &0 & &
5 g il AT EFTL A AHIBRR oA
(Stegostomatidae) (Stegostoma | & d = ¥ iE 350 =4 0 P2 Ad
fasciatum) R s BT S R R fE
i A Tawny nurse shark » 4 i# **
FA TR AN

(Ginglymostomatidae) 1(=(|::-$5;Iil:lz o A Rl A
4o Bt AR T E 300 oA

F o
i 48 Whale shark » =42 &
i A ikl oA E S HBARL
(Rflli‘niodontidae) (Rhiniodon WA o PEAY > EEAT AT
typus) 300 1 F o T AEF 18 &)

]‘1 _!' o
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Ponou

g ¢

Al R ¥ ok

o PR gL P (Carcharhiniformes) P —

5 4e 0 3 AR RS o T B R R e o

k3G R ddee AP e RET AT 208 #& - i 4 Ground shark -
B Lt % ” .ﬁ‘ﬁ * R v ® @ (Apristurus
. (Apristurus \ '
(Scyliorhinidae) macrorhynchus) macrorhynchus)
5 it i& # Draughtboard shark-
w EFt o~ . AT LHNP A2 R
(Scyliorhinidae) i(sf;ebzrllﬁul rc;]s)cylllum B o P A KRN F)
Wh oo REE A %2 100 oA o

T
(Scyliorhinidae)

¥ < e (Galeus
sauteri)

& # Blacktip sawtail
catshark » 4 i »t p jx ~ 5
/‘?Z‘ ‘*'E.__"F‘f /r‘ﬁ‘/‘* ° J 'J
Ftefrord fa b < & 45

oo

B % #* (Proscylliidae)

R R
(Eridacnis
radcliffei)

& Pygmy ribbontail
catshark VA N E R F L
T A 520 )i;L 2 510 B
Y o REE 7 426 24 o &
o] imfdsg2 — FA K
TR o Pnd o

J % 4 (Proscylliidae)

F g (Proscyllium
habereri)

i& # Graceful catshark » 4
WP a7 é‘;‘%ﬁiiﬁé
,%N/rv‘ﬁ'/“* ° J%%‘E‘H
A R J\/r 50-100
"r{o%ﬁ 7\;&.565 \,49\

B A
(Pseudotriakidae)

el ¥R
(Pseudotriakis
microdon

i& # False catshark » % % 4
FaA w60 R e w20 &
208 R FERE LA F R
Bttt fasg - rind o b
L 295 2 & o

fofg T g AL
(Leptochariidae)

wmige g
(Leptocharias

i& # Barbeled houndshark -
Aot 2R E BN iT A

R LEEE T R

)

smithii) - 82 .
s 7f]u- Japanese topeshark > A
P~ A FEp A~ WL
#. 5 ¢ #(Triakidae)  |(Hemitriakis e iT A fi\‘ Attt Al
japonicus) ®ooBRAHE 120 24 o
v et fE -
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B E g ¢ A & ¥ Mk
e % # Sicklefin weasel shark » 4 i%
A e W 4 /J‘ v V} I'%'éf‘)i é/i#‘?- O PR ¥4 T 2 o 2 ~
= A LE (Hemigaleus ERG XL EE 2 TR e e |
(Hemigaleidae) ‘emig AfE 0 FRAF 414 B oo Bk A
microstoma :

91 24 o A AR AEA -

5 LA
(Carcharhinidae)

¥ oo P
(Carcharhinus
brevipinna)

i% 4 Spinner shark » 4 ff >t & A 4
40 BB L A ERITRE 0 A5
B MR ATE 280 24 i fhe

v R gt
(Carcharhinidae)

7B PR
(Carcharhinus
longimanus)

i 4 Oceanic whitetip shark > 4 fi
%’\é—}b %40 )iF”f fif‘; /f;ialq , :‘;
AT A AR LA o e
BE- A 3;}2 T oo

S & # Dusky shark » 4 it a 2“4
A d v PR
e ! s 2 X 3 S o RA 4
§REE (Carcharhinus |2 fiﬁ&f At Kl Ce
(Carcharhinidae) obscurus) Ao FrnAdS 314 kB - BE B
Vi 4R o
% 2o e a & # Sandbar shark > 4 i %t 3 2 &
, it o P g P
v P @ al Fl - 2. B AL !
= i (Carcharhinus 40 EFML et iy
(Carcharhinidae) plumbeus) o= A+ 512 B R HE

fH3Iar

RS e
(Carcharhinidae)

& #(Galeocerdo
cuvier

&4 Tiger shark > = #* 5 40 & &
R A S ERB Y LA

m’to'ggr,—“ 94\'{11}"3?”" ~_
A AR R A |

2 - o

v PR gt
(Carcharhinidae)

YR X
(Prionace glauca)

& # Blue shark > = #* 5 60 A& & 2
LA KB A e fE o #
A+ T EIBE ETRESR S
i sg o B ML 383 o4 o

v PR gt
(Carcharhinidae)

Z #x(Triaenodon
obesus)

& # Whitetip reef shark » 4 @& **
< T Xz lﬁfvfg,g_]\f‘eo»‘iﬁ_,
#nAF 15k ETE2 D
b oo REARY & Lefh

i& # Scalloped hammerhead » 4

VO g SE N 3 WAt At 40 R E AR
(Sphyrnidae) (Sphyrna lewini) AR ind B 55 g 3 15-31
oo B B 7 i 420 o & o
i# # Smooth hammerhead - %4 i
0B At VB g (Sphyrna |t At 50 B RF 2 & K ELAT
(Sphyrnidae) zygaena) AR e Pnd fh > B A S 29-37

BooWESA T A0 A o
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P g ¢ A i e B 7
Bl P (Lamniformes) : #ic—#F = tc > £ @47 £ & fkt méd o B v A Ep

2 18 "’ﬁ’kzl"l

MR Z 1S o PR A —;EL.F%@R—NKE

7 4#4+10 J ~16 #& ° i 4 mackerel sharks -

LR
(Odontaspididae)

Ry AL
(Odontaspis ferox)

iz # Smalltooth sand tiger -
FEA G Ad 40 BF
SAPESUREE LI i RV WA
360 =& 0 B ek v
pooonard g g AR Y

105 2~ 4 o

i #& Goblin sharks » % & 4
e A 40 B2 R &

o W gl SR AR L ITLF D o ST
et (Mitsukurina A A
(Mitsukurinidae) owstoni) G b KRS BLKET
F 550 =% MR TR
4 RETE 33 oA o
it # Crocodile sharks » % i
» RAEASR R PrEAE2Z et 30 ﬁ}tF"*)ﬁ
[ “/. ) v J f , g
J(%j;)ﬁofgchariidae) (Pseudocarcharias |3 » ¥ 2 hfdag - 43]]
kamoharai) BA¥waE T 110 o8 0 o
et f e
i Ly i% i]u_ Megamouirj shagj ’
TR - At e A 30 B2
(Megaczasmidae) (Meggchasma B; L EFEA g a < Al
pelagios) - =T =

i -

£ & % 7 (Alopiidae)

=4 s g (Alopias
superciliosus)

iz # Bigeye thresher » 4 i
ety 40 RREZE R R

LR et EY F kS
{-,\,ﬁ v ERRLA > BOALE
F 24k -

¥ %% 4 (Cetorhinidae)

% gz (Cetorhinus
maximus)

& #i Basking shark » i & &
LRE N S R &
eredio g 1 Pind Ah -
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# 8w

¥ ¢

3 s i

& g (Lamnidae)

CIE 8
(Carcharodon
carcharias)

it # Great white shark » 4 i
a0 RFZ LR
FiLiTAR T ALET 6D
R ARG R 2

— o

£ % #*(Lamnidae)

e &% g (lsurus
oxyrinchus)

i& # Shortfin mako » 4 i **
At 40 R Z LR LS F
R Y AR P
EE o Gp?gi,@_, vaE 3 4

’4}‘2 o

- @@ B (Hexanchiformes) @ #pc— % - 42> % Lok - 2 A - il 6 & 7TH - 272 L g2 o
FRokIU o AP 2 iRt o AP @R 24 4B, ~ 548 o 4L Frill shark - cow sharks -

SN
(Chlamydoselachidae)

FE L
(Chlamydoselachus
anguineus)

i& # Frilled shark » % & 30
e 40 B L LiTA
B 4 k% 120-1280 =

B KMo AR N2
A

L GF’F‘;‘,_’:L o

- B f (Hexanchidae)

ST N
(Heptranchias
perlo)

i& # Sharpnose sevengill
shark> & % 3t @ A 5 40 B
2R EAELERE R
AokiEd ¥ 27-720 2 = 5 o)
A RAREAER > PR o &
< E 137 28 o

#R gL P (Squaliformes) @ #rpc— 4 @5 4o gkt A& 0 2 E A AT 4o R LONES o
AP AP~ 230 ~ 7448 - 1§ # Dogfish sharks -

¥& ¢ #*(Echinorhinidae)

= g
(Echinorhinus
cookei)

i& # Prickly shark » 4 i *+ &
AT AR A
ot s ARG ITA R o K
M Al WEViE4 D

R o

& ¢ #(Dalatiidae)

B R
(Etmopterus
lucifer)

i& # Blackbelly

lanternshark » i & )33 Er
B T ELITEE - K
Mol A FERE 0 B R 42 2

AN GF”?‘;‘,’:" ° I
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#opow ¥z A i i iy
i& # Spined pygmy shark -
RE7 it R AT i S E S
4 ' 7+ (Dalatiidae) (Squaliolus Lok E o L -RIFE 200-500
laticaudus) R KRt AN B
< HE 25 20 o
i& # Lowfin gulper shark -
EERLETET EP
i e I BN
. entrophorus 2 itk K
(Centrophoridae) lusitanicus) > & 4 -k iF 300-1400 =
T oo fprsd ¥ A E T 160
AARE
i # Japanese spurdog > 4
N T 308 % TR R o A
& ' #*(Squalidae) (Squalus A HAEFA RFZLTE
japonicus) B oo ARl A48 0 s
WEZAZ 128 o

L v AT e B R L o
AP ¢ F- F o B4 angel sharks o

% B (Squatiniformes) © 4 e — 48 3] i > ¥ St F B ik Bk e o A T Mo ok

ZREFm
(Sqgatina
nebulosa)

& #4(Squatinidae)

i% # Clouded angelshark !
NP Al s B
I oA TAR TREL

A bt HE K 160 &
Ao

af

15— # o B # saw sharks -

&% p (Pristiophoriformes): 3 c © R8T W Esp » v# B AT £ » P P RK S B PR G
To7ogkehd o ¥ - JHFRg et Rl o F S o 2 EA R B o okt <Al o AP @

)

, p AR
EoN & o
(Pristiophoridae) _(Prlstl_ophorus

japonicus)

i& # Japanese sawshark » 4
0P A d BT O
i e R A8

BooME B 5136 24 o

i rd B -

T—
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RAEEEEE AREHEREERE

| E P R PR E ] 7 5 6 [BE(CM)E BK[ARE (Ko) | i
1| k& | s | 94.08.28 giggg 168 272 13
o | k& | fpEre | 94.00.31 gf;ggjg 318 113 5.2
3 | k& | fpEse | 94.09.01 giéég 285 100 5.8
4 | ke | EnsE (ea0001| 200 | 210 52 23
5 | JK# | B 940005 SeoC 98 2 0.1
6 | K | EIRCE 940006 o0t | 272 90 3.8
7| ke | 040006 S0 C %4 2 0.1
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FLE BIRESHITRIKMES

7-1 5 REARERRUR
PO ES AU -
EEkFER LR

ARRCRAG: VEISDE

AT SR AR -

o VIOstl - GE1)

AR EAUEH €S - (G 2)
TR as ©

(ERUR 228 — AR Z el T 1B gt gl -

PSR

® ENHTET AN SBT -
® TV HiR fiiEERTE - SBT LA A M R AREAE T
® B RFELGHERNRE ZFEN T -

B SBT DA

1 BEmEfE Tk SBT MEIN F - HIERIRIRBN R 2 I RSEERE - D
o A A -

Aty B TR AR -

FRINESMITE HIRRF T B a0 -

BERailite Rt aRE -

LURfEEAIR -

ENEHANRE -

Bl s > e n R LU -

AU ES

8. NH=ZHE AR el e — (%L > QYA ALFTE S ZiE 2 i 13 bR -

9. FTIVIGE RIS ~ BERGEARILIA - (E & iERE R 5e B o AR — R4 4 N7 Z/NREE -

10. DAF-FEZEUZHERS -

11. BEEEEE A2 A BEsiEN -

12, JRAIHVAE AR s o

13. PHEPOR ss(EBUR ST BEEIEA > (H R G RIm T RS - (HE N2k
HEEAEHLP4E -

14, DISHEGIRE » BEESIR - I BAT4R4E 5 N HBI4R

N Ok wWD
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R ARk SBT

15. AR R [E K - HE@E AR ik > A EZFIGE -
16. FC#k @ AR - PEERETR] > SRRy HIES -

5+ 1. Ethicon Coated Vicryl RJ# I ULHVEE S 4R - 27 TEISF(70 A57) > $1E—2R8
XLH - L5EHE J583G #8447 —a 12 A(F& 150 7)) » el DUs e
& 2-3 &E -
= PR AR\

=¥ 2.46 T HCE FH 2 Bids Z (amoxycillin ~ Beamox ~  Moxylan 100mL £5) » & f
40 23 2ml o HUAER DU a8 B RET A FRGHEN -
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7-2  BRIRIBIEETHRIE

7-2-1 R

FSEE RS R ACEEHAVREE - RS AR AR H R R 2 /D6
i ORERGGT RS RS E H AR A ~ g EER %ﬁf@ﬁ%ﬂ
BRI ER OB ER - bR TEURERSL - RarHSIHE R A AR L i
TINLAEEE - B JH TAEE AN K TR E AR EE - IR ERE
HYRAE ~ g - KRR — A EREIH E - R/AORAE N TIF e B

HESERAVEASEIE - MEE/KCRAVENTAE > SR F R R
AR - /KR HE BRI A Be s - AROORAET R/ H ATE
REFHRVESH - SRMFERER E R G E - HERHKE ZBRRHER - ARE
R Ry 4 b s A (o FH B -

7-2-2 RFKBZIH5

RAORK S fibEE &S mE - KR ZBE &R simigin - f£mEt

g 40~60 B AFRERKN  FRGR HEE - WIRERNFKER HHE > &
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