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List of the operation date, time, locality, biomass, and no. of tuna larvae caught in each sampling station

during July 10-19, 2000 (A: Water depth 0 ~10 m, B: Water depth 30 ~ 50 m)

Operation Operation Latitude Longitude Biomass

T. orientalis T. obesus T. albacares T. alalunga

Station Date Time (°N) (°E) (g)
ST1A  2000/7/12 18:28 22.0 125.0 -

ST2A  2000/7/13  11:50 22.0 124.7 -

ST2B  2000/7/13  12:05 22.0 124.7 -

ST3A  2000/7/13  14:45 22.0 124.3 21.7
ST3B  2000/7/13  15:00 22.0 124.3 35.5
ST4A  2000/7/13  17:50 22.0 124.0 49.4
ST4B  2000/7/13  18:05 22.0 124.0 233
ST5A  2000/7/13  20:30 22.0 123.7 43.4
ST5B  2000/7/13  20:50 22.0 123.7 63.3
ST6A  2000/7/13  23:20 22.0 123.3 19.8
ST6B  2000/7/13  23:50 22.0 123.3 32.8
ST7A  2000/7/14  09:00 22.0 123.0 4.3
ST7B  2000/7/14 09:15 22.0 123.0 21.3
ST8A  2000/7/14 11:40 22.0 122.7 4.1

ST8B  2000/7/14  12:00 22.0 122.7 7.6
ST9A  2000/7/14  14:20 22.0 122.3 6.6
ST9B  2000/7/14 14:40 22.0 122.3 11.4
ST10A 2000/7/14  16:50 22.0 122.0 7.5
ST10B  2000/7/14 17:10 22.0 122.0 10.6
ST11A  2000/7/14  20:35 22.3 122.0 15.5
ST11B  2000/7/14  20:50 22.3 122.0 18.1
ST12A  2000/7/14  23:35 22.7 122.0 13.3
ST12B  2000/7/14  23:55 22.7 122.0 20.2
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Table 1 Continuted
Station Op[e)r;gon OpTeirr;agon La(toitNu)d © Lon(giEt)u de Blc()rgn)a ** T orientalis T. obesus T. albacares T. alalunga
ST13A  2000/7/15  09:00 22.7 122.3 3.0
ST13B  2000/7/15 09:15 22.7 122.3 10.5 1
ST14A  2000/7/15 11:55 22.7 122.7 1.8 1
ST14B  2000/7/15 12:10 22.7 122.7 14.0 1
ST15A  2000/7/15 14:45 22.7 123.0 2.6 1
ST15B  2000/7/15  15:00 22.7 123.0 21.3 1 1
ST16A 2000/7/15 17:50 22.7 123.3 10.7
ST16B  2000/7/15 17:50 22.7 123.3 24.0
ST17A  2000/7/15 18:05 22.7 123.7 35.6
ST17B  2000/7/15  20:55 22.7 123.7 46.8
ST18A 2000/7/15  23:25 22.7 124.0 26.2 1
ST18B  2000/7/15  23:40 22.7 124.0 32.1 1 1 1
ST19A 2000/7/16  08:55 22.7 124.3 6.8 3
ST19B 2000/7/16 10:15 22.7 124.3 12.1 1
ST20A  2000/7/16  11:50 22.7 124.7 15.3
ST20B 2000/7/16  12:05 22.7 124.7 18.5
ST21A  2000/7/16  15:40 22.7 125.0 15.5 1 1
ST21B  2000/7/16  15:55 22.7 125.0 27.7
ST22A  2000/7/16  18:20 23.0 125.0 38.4 1
ST22B  2000/7/16  18:35 23.0 125.0 24.7
ST23A 2000/7/16  21:20 23.3 124.7 43.8 3 1
ST23B  2000/7/16  21:35 23.3 124.7 46.3 1 1
ST24A  2000/7/17  00:20 233 124.3 25.7 2
ST24B  2000/7/17  00:35 233 124.3 32,5
ST25A  2000/7/17  09:00 233 124.0 8.4 6
ST25B  2000/7/17  09:15 233 124.0 14.8 5
ST26A  2000/7/17  11:45 233 123.7 15.3 2
ST26B  2000/7/17  12:00 233 123.7 37.1 3
ST27A  2000/7/17  14:30 23.3 123.3 9.4
ST27B  2000/7/17  14:45 23.3 123.3 9.3 2
ST28A 2000/7/17  17:50 23.3 123.0 21.6 1
ST28B  2000/7/17 18:10 23.3 123.0 19.4
ST29A 2000/7/17  20:35 23.3 122.7 20.6
ST29B 2000/7/17  20:50 23.3 122.7 23.8 2
ST30A 2000/7/17  23:15 233 122.3 259 3 3
ST30B 2000/7/17  23:30 233 122.3 255 1 4
ST31A 2000/7/18  09:00 233 122.0 10.3
ST31B  2000/7/18  09:15 23.3 122.0 19.0
ST32A  2000/7/18  12:00 23.7 122.0 2.9 1
ST32B  2000/7/18  12:15 23.7 122.0 19.6
ST33A  2000/7/18  14:20 24.0 122.0 1.9
ST33B  2000/7/18  14:35 24.0 122.0 22.3
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Table 2 List of the operation date, time, locality, biomass, and no. of tuna larvae caught in each sampling station
during June 19-30, 2001

St Date delpKlg/;/-li—ng relﬁre\?/-irng Latitude Lon§itude Biomass . T. . T. T. T.
time time (°N) (°E) (g) orientalis obesus albacares alalunga

0 6/19 14:14 15:04 18.0 141.0 -

1 6/19 18:28 19:13 17.5 141.0 100.8

2 6/19 22:15 23:00 17.0 141.0 81.3 1

3 6/20 15:14 16:04 14.5 141.0 27.6

4 6/20 20:25 21:10 14.0 141.0 64.9 1 1

5 6/22 16:05 16:53 13.5 136.0 40.8

6 6/22 19:43 20:31 14.0 136.0 52.3 1

7 6/22 23:20 00:08 14.5 136.0 63.5

8 6/23 01:38 02:27 14.7 136.0 84.6

9 6/23 15:45 16:43 18.0 136.0 39.3

10 6/23 19:55 20:47 17.0 135.4 61.3 1

11 6/23 23:55 00:46 16.5 135.0 73.5

12 6/24 14:18 15:05 14.5 133.8 27.9

13 6/24 18:34 19:22 14.0 133.5 42.8

14 6/24 19:54 20:43 14.0 133.4 47.7

15 6/24 23:35 00:23 13.5 133.2 21.6

16 6/25 14:48 16:05 11.5 131.9 29.6

17 6/25 19:08 19:58 11.0 131.6 17.5

18 6/25 23:20 00:08 10.5 131.3 42.3

19 6/26 15:20 16:10 12.0 131.0 10.6

20 6/26 19:10 20:00 12.5 131.0 19.2 1

21 6/26 23:16 00:00 13.0 131.0 39.9

22 6/27 15:05 15:52 15.5 131.0 10.7

23 6/27 18:52 19:41 16.0 131.0 35.6

24 6/27 22:49 23:36 16.5 131.0 42.1 1

25 6/28 14:45 15:35 19.0 131.0 25.7

26 6/28 18:33 19:20 19.5 131.0 41.8 1

27 6/28 22:31 23:18 20.0 130.8 69.1 2 2

28 6/29 15:03 15:26 21.3 128.1 21.2 1

29 6/29 19:00 19:24 21.5 127.9 45.9

30 6/29 21:00 21:23 21.6 127.4 10.5

31 6/30 15:00 15:48 22.7 124.9 11.9 2 1

32 6/30 19:00 19:57 22.8 124.5 33.8 3 1 4

33 6/30 21:01 21:46 229 124.3 52.8
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Table 3 Characters of melanophore distribution in the jaw and trunk used to separate larvae of Thunnus species,
ranging from 3-10 mm SL (Matsumoto et al., 1972 and Okiyama, 1984)

Characters

T. orientalis

T. obesus

T. albacares

T. alalunga

Upper jaw tip

Lower jaw tip

Appears above
6 mm SL

2 on inner edge

Few spots above 5
mm SL

0 -2 oninner

Appears at about

5.8 mm SL, mostly

after 6.0mm SL

Appears at 4.5 -

Appears at about
5.0 mm SL

Appears at9 - 10

above 4 mm SL edge below 4 mm 6.0 mm SL mm SL
SL At tip on inner At tip on outer
edge; migrate to edge
outer edge with
further growth
Dorsal edge of the 1or2 None None
trunk
Ventral edge of the 1 or more 1 or more None None

trunk

AR R VA 4.5 mm IRf 0 EERE - RAERE
HIFHESLZTEREIRFE AR - EELIE ] (Matsumoto
etal., 1972) ; EEEMENRE S 4.5 ~ 6.0 mm (3.8 mm
INRFE AR - HNSERTm e TR R 1 b
SHATmIY R B RMAER RS 6.0 mm KA 4K
(Fig. 5c) - REERGIFHEFAY L TS/ E BRI
AR MEH TSR RIS R - fERRRIE 9.0 ~
10.0 mm %5 B a R 5 KIHAEELE 7.0 ~ 9.0 mm 1Y
SERAFRERR > S H SRR R - A

B A e SRS IR - R R/ R
4.5 mm Py EAEEHIFHESA T 4B 2370k 3.9 mm
4.2 mm ¢ 2 EfEE 43 mm o NEEFEEARCHE
BN T 2 SRRy 4.1 mm B2 4.2 mm
ARSI HE ST H FERIME IR T B 3R

VY ~ SRR RELRT

2000 4 Jz 2001 -2 A8 2 £ 7HE Fafaie
K EREGEEYIA Tables 1 & 2 FRATRILEERIE 90
FEfERE T HESS - ARG T 54 2 (60.0%) ~ K
Hfif 20 B (22.2%) ~ 2 11 B (12.2%) KEfE
fifi 5 & (5.6%)

2000 FFEERIEESERG 42 B (64.6%)~ KB 14
B (21.5%) ~ B 5 B (7.7%) kEREHE 4 B
(6.2%) > 33 ERANEGRET 19 (ERRIBEER1S MR HE

foo Hg 16 (EHIERIG A ~ 6 [EHNERTT
A 3 AL R B ~ 3 RIS ER S R

SIEBINGG 25 (BfEfh 6 R K HEE S ) Rl 30
CHifighE 4 2 ~ KEfE 4 B~ JBi6 3 B) 7hIERE
11 BfffEAEERS -

2001 FEERIEIEAE 12 2 (48%) KHEF 6 2
(24%) ~ JBHfH 6 & (24%) KRIEHE 1 B (4%) > 34
fERsEEA 11 EHE RIS R HhE
8 MERHIGIERIGBTAERT ~ S (ERRINEIRIS A H G ~ 3 {4
HIEERAGRA ~ 1 (BRI ERIS RIEHG © SOfEHInG
32 R HEREE R RS (HIEiG 4 R
KHEE 1R EE3 ) -

o~ B RIRE R

WA IEIRTL AR T BRI 25 SRR A HE PR R AT/ N
10.0 mm > [fij H 2000 £E K7 2001 R E 4
AINEITAN » SREETFHE A RSP E R R
55mm -~ 5.4mm; KHE 5.1 mm -~ 5.3 mm ; =g
fif 4.2 mm ~ 5.4 mm ; £fiEHE 5.8 mm ~ 5.7 mm o

FAERLRRAAS G OF AT HUR © R AR TER
FAE 3.4 ~81mm FgEER 5.0 mm ; KEHEF
1£2.9~9.8mm  FHEER 5.1 mm ; EEHELE
3.8~7.8 mm  VHIFEE kR 5.5 mm ; EEEMEF 4.1 ~
8.1 mm » YRR 5.8 mm -



SRR HE AR B2 A 9

Fig. 5 Pictures of tuna larvae. (a) Thunnus orientalis has melanophores both on dorsal and ventral margin of the tail
(5.6 mm); (b) T. obesus has melanophores on ventral margin of the tail (5.2 mm); (c) T. albacares has melanophores
both on upper and lower jaw tip (6.0 mm); (d) T. alalunga without melanophores on lower jaw tip (6.9 mm).
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& EHESRAZRGIR (patchy) Z73ATIREE - i
FEPRAR A SR I I B FE B R A T & R
(patch) A REPREERNBEI ZIIIFHER - TRIERER
HE L RERIA (Wade, 1951; Matsumoto, 1958;
Richards and Simrnons, 1971; Davis et al., 1991) -

TEAFHEFERA T FE R » B HER TR
HYEE 5 G2 B El - K56 (1966) ~ Ida
(1972) #5H RER1FHER 2 AEART /K IRLHE G $R 15 -
Ueyanagi (1969) fF&EJE (0 ~ 2 m) F/KiEE 20 ~
30 m 2 fE/KEHETERERGE - RS IREURTER
FIERERIE » SEEAFHERRY S AaAE 2 BRI H
25 (BAE HIMERERIG - BEXEfFHESAE 2 |
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ABSTRACT

Two cruises (offered by R/V Fishery Researcher I) were conducted in July 2000 and June 2001 in order to
examine the geographical distribution pattern of tuna larvae in the central-western Pacific Ocean. At each station,
IKMT and CTD were deployed to collect ichthy-plankton samples and to measure relevant oceanographic
factors. Totals of 33 and 34 stations were surveyed in 2000 and 2001, respectively. The latitude reached to 10°N
in the south, while the longitude reached to 141°E in the east. Tuna larvae were identified by examining patterns
of melanophore which appeared on the body. A total of 90 tuna larvae were obtained, including 11 bluefin tuna
(Thunnus orientalis), 20 bigeye tuna (7. obesus), 54 yellowfin tuna (7. albacores), and 5 albacore (T. alalunga).
No significant differences in the mean standard lengths for the four tuna species were found between the samples
from 2000 and 2001. The standard lengths of bluefin tuna, bigeye tuna, yellowfin tuna, and albacore larva ranged
from 3.4 ~ 8.1 mm, 2.9 ~ 9.8 mm, 3.8 ~ 7.8 mm, and 4.1 ~ 8.1 mm, respectively. The spawning period for tunas
was considered from June to July. Furthermore, the spawning grounds of tunas were also suggested to be

adjacent to the eastern waters off Taiwan.
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