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Preliminary analysis on biological features of Thunnus albacares ,
based on observer’ s data in the west central Indian Ocean

XU Liwxiong, ZHU Gue- ping
( College of Marine Science & Technology, Shanghai Fisheies University, Shanghai 200090, China)
Abstract: Based on the caich data of yellowfin tuna captured by Chinese tuna longline fleet in the wescentral Indian O cean from
January to June in 2003 and 2004, the basic biological characterigics of catch composition of yellowfin tuna captwed were
invedigated. The result indicated that the processed body weight of yellowfin tuna captwed varied between 7- 81 kg (2003) and 20-
78 kg(2004) repectively, and the dominant processed body weight varied between 20— 50 kg (2003) and 30- 60 kg (2004)
respectively. The fork length of yellowfin tuna captured varied between 70— 180 ¢cm and 110— 170 em in 2003 and 2004 respectively.
M ean sex ratio remained some 0. 71 and 1. 00 in all months in 2003 and 2004 respectively. Monthly sex ratio had an insignificant
difference among all months in 2003, however, the ratio varied remarkably during 2004. To frequency of monthly feed fullness,
grade 1 and 2 dominant in every month of 2003 and insignificant difference existed among all months. Grade 1 dominant in every
month of 2004, and large differences existed in 2004. The sex matio fluctuates remarkably at a LJFL of less than 100 em. The
variation on sex ratio is insignificant and maintaining to some 0.5 when LJFL falls into 100— 150 ¢cm. All samples are males at LJFLs
larger than 160 cm. The processed body weight and fork length of yellowfin tma captured had the relationship curves W= 2x 1073
L**® hetween them.
Key words: Thunnus albacares; biological feature; wescentral Indian O cean
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1 Introduction 2  Materials and Methods

Yellowfin tuna ( Thunnus dabacares) is one of
the important tuna species targeted by tuna purse
seines and longlines in the Indian Ocean!'™ .
yellowfin tuna is in the second position of the catch
list of Chinese tuna longline fleet in the Indian Ocean,
The biological features of

yellowfin tuna have been reportedH_ Bl

just after bigeye tuna.
and shown
that size composition of the yellowfin tuna catch
varied with the time and areas studied (See Tab. 1).
The paper will give the result of preliminary analysis
on biological features of yellowfin tuna based on data
collected from the national tuna observer program
which started in 2003.

Received date: 2005-08- 15

2.1 Periods and areas investigated
Data used in the paper come from the two data
sets collected by observer program. One data set on

the deep frozen tuna longliner was collected in the

west Indian Ocean (4026 E, 0805 S— 69°00 E, 08°
20 N) between January and June, 2003, and the
other was from the ice tuna longliner operated in
Maldives' waters (69°21 E, 02°19 S— 76’43 E, 06
57 N) between January and June, 2004 ( See Fig. 1)
respectively .
2.2 Methods

The processed weight (gutted and gilled weight,
kg) and fork length ( LJFL, lower jaw fork length,

Foundation item: Shanghai’ s key discipline construction project ( T1101); National tuna observer program, Bureau of Fisheries Minisry of

A griculture( Shanghai Fisheries University Project number 03— 133)
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cm), are directly measured. Sex of each sample was
identified based on the appearance of the gonads.
Feed fullness in stomach is divided into follow ing five

grades! '
Grade 0 — no food in stomach and intestines;
Grade 1 — some food in stomach;
Grade 2 — right amount food in stomach;
Grade 3 — stomach is filled with food, but coat

of the stomach does not expand;

50° E

Grade 4 -

of the stomach expands.

stomach is filled with food, and coat

The analysis on sex ratio of yellowfin tuna is
based on fork length class n 5 em interval by month.

The expression of sex ratio of yellowfin tuna is as

follows:
o —DE
sex matio= S -7
Where, Nm, sampling number of male; N,

sampling number of female.

80° E

40° E
Osurveyed locations in 2003

Fig. 1

3  Results

3.1 Processed weight

A total number of 746 yellowfin tuna have been
sampled in 2003 and 2004, among which 668
specimens in 2003 and 78 specimens were sampled in
2004 respectively. Sampling results in 2003 show that
processed weight of yellowfin tuna varied from 7- 81
kg(SD= 15.00, SE= 0. 58), with dominant weight
between 20— 50 kg (account to 82. 19%) . Frequency
distribution of the processed weight indicates a
significant monthly difference between January and
June 2003 (See Fig. 2).

The results from 2004’ s sampling indicate that
processed weight of yellowfin tuna varied from 20—
78 kg (SD = 13. 38, SE= 1.63), with individual
weight of 30— 60 kg as dominancy ( accounting to
92.21% ), and its frequency distribution indicates an

msignificant, . difference , in . the  processed, weight
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N 5° N
S 0°'S
3

& 5°S
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15° S

50° E 60° E 70° E 80° E

A\ surveyed locations in 2004

Locations where the data were collected (2003 and 2004)

between January and June, 2004 ( See Fig. 2).
ANOVA amalysis shows a remarkable difference ( F'=
16. 63, sig. = 0. 000)
distribution between 2003 and 2004.
3.2 Fork length

Fig. 3 shows that fork length of yollowfin tuna
sampled in 2003 varied from 70- 180 em( SD= 19. 4,
SE=0.75), with the dominant fork length 110- 120
an and the fork length sampled in 2004 varied from 110
=170 em (SD= 13 0, SE= 1. 6/]), with the dominant
fork length 130— 160 cm. ANOVA analysis indicdes a
significant difference in fork length distribution between
2003 and 2004 ( F= 25.91, a= 0.00).
3.3 Sexratio

in processed weight

Change in sex ratio of yellowfin tuna between
January and June in 2003 and 2004 is showed in Fig. 4.
The female accounts for about 40% (mean= 41. 18%,
SD= 4.52), ratio of female to male is less than 1 in



( ) 213

2003. But, sex ratio of yellowfin tuna varied remarkably
based on the sampling data in 204 (mean= 44. 99%%,
Sh=17. 81).
3.4 Feed fullness in stomach

Fig. 5 shows the frequency distribution of feed
fullness of yellowfin tuna. As seen in Fig. 5, high
proportion of grade I feed fullness of stomach is
indicated between January and June in 2003. After
that time, the grade of feed fullness increases with the
month. However, a big difference in the feed fullness
of the yellowfin tuna is indicated after checking the
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stomach of the fish sampled between January to June
in 2004.
3.5 Relationship on fork length and sex ratio
Fig. 6 shows that relationship on fork length and
sex ratio of yellowfin tuna. The sex ratio fluctuates
remarkably at a LJFL of less than 100 cm. The
variation on sex ratio is insignificant and maintains at
some 0. 5 when LJFL falls into 100— 150 em. All
a sex ratio of 1) at LJFLs

samples are males (1. e.,

larger than 160 cm.
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Fig.2 Frequency distribution of yellowfin tuna ( processed weight) captued by Chinese tuma
longliner in the Indian Ocean ( January to June in 2003 and 2004)

(Vertical bars indicate positive S. E. )
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Fig.4 Monthly percentage of female yellowfin tuna

based on the sampling data from Chinese tuna longliners

in the Indian Ocean (January to June in 2003, 2004)

(Vertical bars indicate S. E. )
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3.6 Length- Weight relationship

Fig. 7 indicates the relationship between the
processed weight and fork length of yellowfin tuna
sampled from Chinese tuna longline boats between
January to June in 2003 and 2004. The relationship
can be described by the following equation:

W= 2189 x 107°L***

Where, W is the processed weight (kg); L is the
fork length (em).

=]
0? 9 o

sex ratio
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Fig.6 Relationship between foik length and sex ratio of
yellowfin tuna captured by tuna longline fishery
in the Indian Ocean (January to June in 2003, 2004)

3.7 Gonad maturity rate

Gonad maturity rate of the yellowfin tuna
sampled in 2003 is indicated as in Tab. 1. It showed
that most of the yellowfin tuna reached stages 2 and 3
in the gonad maturity in January. Between February
and June, majority of yellowfin tuna reached the stage
observed that

6 in the gonad maturity. It was

yellowfin tuna began to spawn in February.

140
120
100

y=2.189x1073x2:9269
R’°=0.9773

processed weight/kg

50 100 150

fork length/cm

200 250
Fig. 7 Relationship between processed weight and foik lengh

of yellowfin tuna based on the samplings from Chinese tuna

longliners in the Indian Ocean ( January to June in 2008, 2004)

Tab.1 Gonad maturity rate of yellowfin tuna %
gonad maturity rate in percentage
month
stage 1 dage 2 stage 3 stage 4 sage 5 sage 6
January 4.2 41.7 33.3 8.3 83 4.2
February 0 .1 12.2 12.2 0 41.5
March 0 2.3 6.3 7.8 L6 64.0
April 0 51 8.7 4.3 0.7 81.2
May 0 10.0 1.1 0 0.8 88.1
June 0 10.0 0.7 0 2.1 87.2

4 Discussion

4.1 Age compasition

The Von Bertanlanffy growth equation of the
yellowfin tuna in the western Indian Ocean was
calculated according to the results of Stequert, et
a. "™,
longline fishing fleet from January to June in 2003 and

the data were collected by Chinese tuna

2004. The growth equation expresses below:

L= 272, 7(1= ¢~ 21761+ 0.266) )

Age composition is domainant in age 2— 5 in
2003, and age 3- 5. Fig. 8 indicates that Age

frequency , distribution of, yellowfin  tuna captured by

Chinese tuna longline fishery in the Indian Ocean from

January to June during 2003— 2004.
80
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Fig.8 Age frequency distribution of yellowfin tuna captured
by Chinese tuna longline fishery in the Indian O cean from
January to June in 2008 and 2004 (Vertical bars indicate S.E.)
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4.2 Size composition

Fork length Fork length in 2003’ s and
2004 s survey covers 70— 180 cm and 110- 170 cm
respectively. John ( 1989, 1993 and 1995) analyzed
yellowfin tuna caught in south-west coast waters of
India, Indian FEZ, and north-west coast waters of
India, fork length of yellowfin tuna varied in 58— 164
cm, 58 - 181 em, and 48 - 168 cm
respectivelyl * """ Sudarsan et al. and Govindraj
et d. analyzed yellowfin tuna captured in North west
coast waters of India, fork length of yellowfin tuna
varied in 56— 181 cm and 50~ 165 cm'”™ ”.

Obviously,

results, the main reason, maybe, is the quantity of

some differences exist in those
data, particularly in 2004 s survey. However, some
fishing methods,

reasons, such as data sources,

fishing periods, and marine environment in the fishing

ground, also resulted in the diff erences.
Length weight relationship

showed a bigger yellowfin tuna with 180 em fork

Our sampling

length compared with other reports as indicated in
Tab. 2. Tab. 2 also shows that length range varies
with the time and areas sampled. Compared with
2003 s survey, quantity of data in 2004 is less; the
resultant consequence is that the insignificant
difference exists among every month in 2004 s
survey . Length-weight relationship of Yellow{in tuna
available with respect to the stock occurring in
different sectors of the Indian Ocean, and the results

[3-7=12 1671 A comparison of the

are different
length- weight relationship observed in different studies

is presented below.

Tab.2 A comparison of the length- weight relationship observed in different studies

region gear  sex sample size  size range( cm) lengthw eight relationship source
western and
n _ — 2 936 ; .
Central Indian Ocean LL M+ F 68 70- 180 W= 0. 0002 L This study, 2003
Maldives EEZ LL M+ F I 110- 170 W= 0.0006 L3178 This study, 2004
Arabian Sea LL. M+ F 210 50- 170 W= 0.0001036 [ 260410834 Silas, et al., 1985
Arabian Sea LL M+ F %8 2- 153 W= 0. 0000495571,% %% John &Reddy, 1989
Arabian Sea LL M+F 133 - W= 0. 00004069712 #% Sudarsan, et dl., 1991
Indian EEZ ILL M+ F 243 59- 155 W= 0. 0000395281,%- %18 John & Sudarsan, 1993
Andaman Sea LL M+F 351 100- 150 W= 0. 000038312757 Sudarsan & John, 1993
Andaman Sea LL M 304 8- 163 W= 0. 0000345601, %3 John, 1995
F 118 9- 147 W= 0. 00005518471 > 7%
M+ F 422 8- 163 W= 0. 0000380621 > #%
Northem Arabian Sea LL M+ F 850 50- 165 W= 0.00004626L 23012 Govindraj, etal., 2000
Western Indian O cean PS M+ F > o W= 0.00005313[2 756 Stequert, et d., 199
Western Indian O cean PS M+ F => 64 W= 0.00001585L 304 Stequert, et d., 19%
. Wa= 0. 0000182984 .
Eastern Ocean Indian LL M+ F 1398 - 174 W = 0. 00069 11,2 76 Morita, 1973
Indian Coastal PS, GILLM + F 028 R- 118 W= 0.00003852 %74 Pilllai, etal., 1993

LL: longline; PS: puse seine; GILL: gill net; Sowrce: V. S. Somvanshi, 2002

4. 3 Relationship between fork length and sex
ratio

Data of yellowfin sex ratio by size obtained on
purse seine catches taken in various oceans were
compared: Indian Ocean, Atlantic and Eastern Pacific

[ 18- 21]

Ocean The same sex ratio pattern, males

at larger sizes, appears to be

Fig. 9 indicates that the

being dominant
dominant world wide.

relationship between fork length and sex ratio of

yellowfin tuna in different areas of the Indian
O cean' 251

The sex ratio fluctuates remarkably without a
significant pattern at a fork length of less than 90. The
sex ratio of yellowfin tuna is almost more than 0.5 at
fork length of 90— 139 cm. All samples are females
(i.e., a sex ratio of 1) at fork lengths larger than
160 ecm in the West central Indian O cean ( This study)

and 150 em in the Eastern Indian Ocean!®) .



217

2
L2y Owest-central Indian Ocean
L1} : osouthwestern Indian Ocean
1.0} peastern Indian Ocean
0.91
2 0.8f
§0.7¢
=0.61
$0.5¢
“0.41
0.3
0.2f
011 ol or JI UL LI L T o7
60— 70— 80— 90— 100- 110-120-130- 140-150-160— 170~
69 79 89 99 109 119 129 139 149 159 169 179
fork length class/cm
Fig.9 Relationship between fork length and
sex ratio of yellowfin tuna n the Indian Ocean
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