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A comparative study of feeding behavior of Thunnus obesus in the west-central
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Zhu Guoping Xu Liuxiong® Zhou Yingqi Jiang Wenxin

College of Marine Science and Technology Shanghai Fisheries University Shanghai 200090 China
Acta Ecologica Sinica 2007 27 1 0135 ~ 0141.

Abstract Bigeye tuna Thunnus obesus is a large marine pelagic fish species and highly valuable. It mainly feeds on
fishes and cephalopods. The bigeye tuna is increasingly important to fisheries in recent years in the Atlantic Indian and
Pacific Ocean. We only have limited information about their trophic dynamics. Studies on its feeding behavior can provide
basic information on trophic structure and dynamics in the pelagic marine ecosystem. A comparative analysis of feeding
behavior of Thunnus obesus in different waters can highlight spatial variation of trophic dynamics of Thunnus obesus and

provides insights on the function and position of Thunnus obesus in the pelagic marine ecosystem.
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In situ stomach content method is a commonly used approach for collecting basic data of fish trophic dynamics.
Because trophic data are collected real time at sampling sites parameters estimated using the method for feeding behavior
tend to more realistically reflect what occurs in the field. The parameters often used to evaluate the importance of different
food items include the percentage of food item in weight the percentage of food item in number the percentage of
occurrence frequency in the food item and relative importance index. Stomach fullness index is used to describe feeding of
fishes. Both stomach fullness index and percent of empty stomach should be used to describe feeding intensity of fishes. The
dietary niche breadth of food item is another important parameter for studying feeding behavior. Shannon-Wiener diversity
index H' and Pielou evenness index J' are often used to describe the breadth of fish dietary niche.

Based on the data collected in the tuna longline fishery in the western Atlantic Ocean from August 2004 to March 2005
and the west-central Indian Ocean from December 2003 to May 2004 we studied the feeding ecology of Thunnus obesus.
The results indicated that the prey species of Thunnus obesus in the west-central Indian Ocean included sardine squid
cuttlefish and other species with the main preys being squid and sardine. In the western Atlantic Ocean the prey species of
Thunnus obesus included sardine squid shrimp and other small species with the main preys being sardine and squid. The
percentage of empty stomachs in the west-central Indian Ocean was high reaching up to 60% . The percentage of empty
stomachs is  however below 30% in the western Atlantic Ocean. The mean fullness stomach index fluctuated between 0. 40
—0.55 in the western Atlantic Ocean among all the months except for September 2004. Small monthly fluctuation in mean
stomach fullness index also occurred in the west-central Indian Ocean. Monthly mean stomach fullness index of Thunnus
obesus in the west-central Indian Ocean was higher than that of Thunnus obesus in the western Atlantic Ocean. The
percentage of empty stomachs of Thunnus obesus in the west-central Indian Ocean were however higher. Shannon-Weiner
diversity index H' to the diet of Thunnus obesus varied between 1.50 —2.00 in the west-central Indian Ocean and the
western Atlantic Ocean. In a given month Pielou evenness index J' to the diet of Thunnus obesus in the west-central Indian

Ocean were higher than those in the western Atlantic Ocean.

Key words the western Atlantic Ocean the west-central Indian Ocean bigeye tuna Thunnus obesus feeding behavior
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Table 1 Comparison on the prey items of Thunnus obesus in the western Atlantic Ocean and the west-central Indian Ocean
Prey items Western Atlantic Ocean west-central Indian Ocean
W % N % F % IRl % W % N % F % IRl %
Sardina antipa 56.98 37.59 81.95 72.78 23.15 18.18 44.44 19.19
Loligo pealei 11.70 18.53 40.40 11.47 39.39 34.66 84.72 65.53
Sparus - - - - 1.02 1.70 4.17 0.12
Penaeus 2.43 6.91 15.07 1.32 0.64 4.55 11.11 0.60
Sepia officinalis Linnaeus 1.65 2.35 5.13 0.15 12.75 6.25 15.28 3.03
Portunus trituberculatus - - - - 7.17 7.95 19.44 3.07
Other fishes 5.33 7.90 17.22 2.14 4.87 13.07 31.94 5.98
Gempylus Cuvier - - - - 2.66 7.39 18.06 1.90
Physalia - - - - 0.05 0.57 1.39 0.01
Brama 7.48 9.26 20.20 3.18 2.56 0.57 1.39 0.05
Alepisaurus Lowe 12.45 15.57 33.94 8.93 0.20 3.98 9.72 0.42
Trachurus rafinesque - - - - 5.33 0.57 1.39 0.09
Balistes Linnaeus - - - - 0.20 0.57 1.39 0.01
Scomber japonicus 1.31 0. 46 0.99 0.02 - - - -
Pycnogonids 0.28 0.76 1. 66 0.02 - - - -
Scomberomorus sinensis 0.14 0.30 0. 66 + - - - -
Exocoetus Linnaeus 0.18 0.23 0.50 + - - - -
i Coryphaena Linnaeus 0.04 0.08 0.17 + - - - -
Cololabis gill 0.03 0.08 0.17 + - - - -

ot <0.01% “ -" “ +”indicates <0.01% “ -" indicates none
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Table 2 Ecological groups of the food items of Thunnus obesus in the Western Atlantic Ocean

%

Prey items

Prcentage of frequency

Western Atlantic Ocean

Ecological group
West-central Indian Ocean

Sardina pilchardus 37.59 18.18 Pisces
Loligo pealei 18.53 34.66 Cephalopods
Alepisaurus ferox Lowe 15.57 3.98 Pisces
Brama brama 9.26 0.57 Pisces
Other fishes 7.90 13.07 Unidentified
Penaeus 6.91 4.55 Crustacean
Sepia officinalis Linnaeus 2.35 6.25 Cephalopods
Scomber japonicus 0.46 - Pisces
Pycnogonids 0.76 - Crustacean
Scomberomorus sinensis 0.30 - Pisces
Exocoetus volitans Linnaeus 0.23 - Pisces
fift  Coryphaena hippurus 0.08 - Pisces
Cololabis saira 0.08 - Pisces
Portunus pelogicus Linnaeus - 7.95 Crustacean
Gemphlus serpens Cuvier - 7.39 Pisces
Acanthopagrus lerda - 1.70 Pisces
Trachurus japonicus - 0.57 Pisces
Balistoides conspicillum - 0.57 Pisces
Phyllorhiza punctata - 0.57 Cephalopods
= “ =" indicates none
(D Potier M Lucas V Marsac F et al. On-going research activities on tropic ecology of tuna in equatorial ecosystems of Indian Ocean. WPTT/02/24 Indian

Ocean Tuna Commission 3 —11 June 2002 Shanghai China



141

Reference

O 0 N

10
11

12

13

14

15

16

Deng J Y Meng T X Ren S M. Food web of fishes in BoHai Sea. Acta Ecologica Sinica 1986 4 151 —172.

Dou S Z. The method of studying population ecology of fishes by food web. Marine Sciences 1992 5 12 —14.

Tang Q S Su J L. The study of Chinese marine ecosystem dynamics . Key science problems and developmental strategies. Beijing Chinese
Science Press 2000. 1 —252.

Amundsen P A Gabler H M Staldvik F J. A new approach to graphical analysis of feeding strategy from stomach contents data-modification for the
Costello 1990  method. Journal of Fish Biology 1996 48 607 —614.

Duarte L. O Garcia C B. Diet of the mutton snapper Lutjanus analis  Cuvier from the Gulf of Salamanca Colombia Caribbean Sea. Buttetin of
Marine Science 1999 65 2 453 —465.

Wootton R J. Ecology of teleost fishes. London Chapman & Hall 1990.33 —41.

Hyslop E J. Stomach contents analysis — a review of methods and their application. Journal of Fish Biology 1980 17 411 —429.

de Vlaming V Grossman G D Chapman F. On the use of the gonadosomatic index. Comp Biochem Physiol 1982 73 31 —41.

Cortés E. A critical review of methods of studying fish feeding based on analysis of stomach contents application to elasmobranch fishes. Canadian
Journal of Fisheries and Aquatic Science 1997 54 729 —738.

Krebs C J. Ecological methodology. New York Harper Collins Publishers 1989.654.

Marshall S Elliott M. A comparison of univariate and multivariate numerical and graphical techniques for determining inter-and intraspecific feeding
relationship in estuarine fish. Journal of Fish Biology 1997 51 526 —545.

Zhang Q Y lin Q M Lin Y T et al. Food web of fishes in Minnan-Taiwancheientan fishing ground. Acta Oceanologica Sinica 1981 3 2 275
—290.

Wei S Jiang W M. Study on food web of fishes in the Yellow Sea. Oceanol et Limnol Sin 1992 23 2 182 —192.

Miao Z Q Huang X C. Distant Waters Tuna Fishery. Shanghai Shanghai Science and Technology Press 2003.24 — 28

Keisuke S Kotaro Y Hirokazu S et al. Preliminary stomach contents analysis of pelagic fishes collected by Shoyo-Maru 2002 research cruise in the
Atlantic Ocean. Col. Vol. Sci. Pap. ICCAT 2004 56 3 1096 —1114.

Richard S Michel P Caroline B et al. Preliminary analysis of some pelagic fish diet in the eastern central Atlantic Ocean. Col. Vol. Sci. Pap.
ICCAT 2003 55 1 292 —302.

1986 4 151 ~172.
1992 5 12 ~14.
I. . 2000. 1 ~252.
- . 1981 3 2 275 ~290.
1992 23 2 182 ~192.
2003.24 ~28.



