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Abstract; Tropical tunas are a kind of highly migratory oceanic fishes whose food organisms in perched waters are relatively
scarce and are distributed as patches. The tunas are obliged to swim quickly in response to dynamic changes of its prey
because of hardly lasting aggregation of food organisms. Tropical tunas are inclined to form natural aggregations which are
usually referred to as free swimming schools. In early days, however, the artisanal fisherman noted that the tropical tunas
have the habit of gathering around natural floating objects such as logs, seaweed mats, branches and palm leaves, forming
stable aggregations, termed as floating-objects-associated schools. They found that fishing was much efficient near these
objects than in an open ocean. Tuna purse seine fisheries utilized this type of behavior to develop a great number of fish
aggregation devices (FADs) for aggregating tuna and thus improve harvest efficiency. Two types of FADs are often used:
drifting FADs (dFADs) and anchored FADs (aFADs). Since the first FAD deployments, FADs-based fishing technology
had developed rapidly throughout the early 1990s, and FADs have been generally accepted as an effective mean to increase

catch rates and reduce the energy consumption of purse seiners. The large-scale use of FADs, however, considerably
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increases the density of floating objects in some waters, and in turn, to some extent, artificially changes the surface habitat
of the tuna. This may impose a series of potentially negative effects on tuna populations, such as changes in patterns of
aggregation, feeding pattern and migratory movement and the decline of physical conditions for the population. Of those
mentioned-above side effects, changes in the feeding pattern may have more profound impacts on fish populations as it exerts
a direct effect on key life history processes, such as growth and reproduction. In the past 30 years, many studies have been
conducted to evaluate whether and how FADs affect the feeding pattern. However, the results from these studies are still
inconclusive and contradictory.

This review summarizes recent studies in regard to the tuna feeding patterns as influenced by FADs. We compare
differences of feeding behavior, daily rations, the types of prey and ecological niche width between FAD-associated and free
swimming tuna schools. It implies that, FADs tend to alter the large-scale migratory movements to some extents, but not the
local and small-scale migratory movements. FADs may also influence the stomach contains and the rates of empty stomach.
Thus, FADs, in most cases, do in fact change feeding pattern and behavior. This review also identifies shortcomings in
previous studies in their research methods and contents, and accordingly proposes new research approaches, such as the use
of underwater video camera to observe the feeding behavior of tunas directly, take advantage of remaining stomach contents
to rebuild diet composition for the estimation of the daily rations. Stable isotope analysis ( SIA) can also help improve our

understanding of trophic ecology for tunas. We also include a discussion on possible future research direction in evaluating

impacts of FADs on feeding behavior for tunas.

Key Words: tuna purse seine fishery; fish aggregation devices (FADs) ; tunas; feeding pattern; ecological impact

oty A NG 209 RPE K, B R )
AERT R /b 5 < BEH IR G313 S A (R 3R 4 1) B B
P TCTEFRE AR 0, R I 4 A 0 IS T AR A0 TR
XA shA AR s liEsh' . FeliEshad B e BR A
AV AR I R H RS B riEmy“ A |
W st h |22k —F, S S
PRI 5| 1T SR AL R TR AR R

TS Wy ot B R o PR A B 3 A Ak AR e IR
serrERe s (AT AR A KRBT R
AR AN DR I 4 A BT I 3 ) 365 45
TREMNTHEMIEE (FAD) " HTREME &G
0 KRR, FAD 43 b 23 FAD 4 i1
FAD,, 33 S5 B [a] PN R okt B FAD B4 17 V6 17 2
YRR B A BUAE T G f0 2 () 28 )2
B, A SR AR ik TIREMNAELTRE
TR (11 5 s W L L N - 3 = o W
AP TR et R DR O 1 AR LA R T i B A Y AR
Zh' A,

TE1E 2 Al BRI TERE I i FAD 2 75 A8 42 46
0 A4 G SR L 52 i 1) HL L e A 5 b i AR
A B A R AE R BIE 5 A 5 5 IR )
e et 2 30 ZAEH B LA XX — ) LA

J& T R BT (H i TR R R 32 4 i R AT —
T VIRERZ SO AT IS I, AR SCE FEXT T
SRR AR SRS HEA TR B UV A 2 A 408, AT
TERIAN AR, Je B R gt 19 75 1o, BT A 42 AR A FAD
XF Tt R AR R AR S iR S

1 FAD X&&BERITANIIE

1.1 KFReshtT N
L1l SRR

S A £ S A KT Sl AR 41 R S A ] LA
O3 AN R AR 8531, JFG e 2R PR e RS B R, PR R B
AL X ) Y R PR 2R, A0 PR R D T
. ( Sardina pilchardus ) ~F £ 2% 5% Wi 21| 75 K71 In]
PRI S A0 L SR, VR AR ATy 2 5
BB 2 R A0 A7 I ] REELE FAD i
FER A BOR B HH RZ AT BRIk B 30k i TE
VEIE R X S £ 2 5 R B JT 3 FAD B 2 /0 3R B
EATTAE B — Bt A e T R RO
WeAh AT R B, F A e AR R Y [ 28 L B R
T FAD (1448 0 7R J7 1) AL AL 28 5 T 44 477
Y25 51 X R A 1] F S HE FAD 947
TE23 PR WE) 4 A 101 4 28 FEL e 3, T 3ok b R RUEE £

http ; //www.ecologica.cn



3492 VST

S

34 4

PR R B A3 N R AE B AT R I Z —
1.1.2 R

FENRPE GO FAD (1) H B2l 448 £ 1 17
R A BN AR AR AL T X AT AR S R
I Bl AR O . #E 8% 80 J 1) J7 18T, Dagorn 251 X K
e P 4 B A B RS KR 44 A ( Thunnus
obesus) FEATANE] W (1) BRER | R I H v 3 IR A w1
— N7 WS, NARESUETT 1) 5 24 FAD A7 AERT
S A8 U 25 AN W SR T 1), B 52 i 1) FLES T FAD
PR . XA R BT REIE & R S FAD S [ JF
ANRESR AL I 6% Y ORI O I, BT LA A fa 3 R 38 & T
JET IR R, AR R P UESE 13X
AT, KR 3 BRI A SR A AR e ] )
IR A, 7 ) B SR AR A 2 L E FAD BRI, 1
ZHFEOP Y IR B AR 0 78 Ol S M R EETE FAD
JAl L, e B 0T EAT TR, B H R AR W]
FAD M94T R #3122  Schaefer #1 Fuller' W5 T
BIA TR bR FRL 0 R HR 4 AR A B 8 ( Katsuwonus
pelamis) BYAT ShT , HZE R N R T X —
FHOE R A A Ja W Ty ), RETEIF IR Z
T 5 B US|, 4 4 £8 T 46 53 HOCTE 7 A J) L, DA3i 3
D7 I A B R FU 2 T iy AR W, BN H R i A
I E R RESNITFARE B, Holland 2%
XFPIGIEAT TR O BERE T FAD A& 48 LAY
BB S e B 0 & SR B AR O, s (6]
FAD JlE 2R F R R e /NI A Y {24l
A 0 A TR ) R R Y K B T R A £ g

FE FAD Ui ) BB K2 W2 oy 1 e B AR ) A7 T
HAERFIE,

BEXF XA AT, 73— B 5T WA R FAD Fifi B
(B 12 05 2 A A PR R R R AE A AT ] 22 57 250
Mitsunaga 55" 3 3 A% 75 55U 25 68 42 46 10 ( Thunnus
albacores)@@ﬁfm, ARt R SRS E
FAD 474 R 85 17K -1 3l , 765 H] ) 2R 4R 7E FAD
JE il ; Schaefer i1 Fuller?” Xt 75 KA BB T FAD
{14 A HIR < A 00 71 808 £ 4T UL J A B, A ] TR o <5
M X5 DU Ab A3, BT FAD #4708 R 09 K -7 3h
(KRG M LEFETE FAD BT 2 km DAY, W 7ETL
(] U] 5 H 4 A s — R EOBT R ] FAD 273X 28
5T i S AR AN S TR A AT 4 6, 19 1w A
A FAD JfANEs 5200 44 0/ N N I 5 50
1.2 HEEBIITH

FAD [ i K 80 B AN FEAE B8 R A= )
DA fE R G M B A A 10 1 5 AL, 3 R PT E A il
ENTEIF FAD, PSR K 2T R E,
W — B A RFT S 2 58 T UG R AR FAD AFTE R &
S A Y 1 BB S IR A AR s, Ik 1 T
FRUO 22T el SR (1 4 M £ RS T TR
[ 7K JZN0 S i E R BB km K IR A
S FAD i R 43 A A T T K )R X
e, — M AE I KB B0 K — A R,
FAD MAFTE T RECAR T &4 0 1) 38 B 43 A7 v [l
EATRERBIRIIKZ,

®1 €& FAD BB ESERMENEEBIRENTL

Table 1 The comparison of vertical movement depth of tunas between FAD-associated and unassociated schools
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Table 2 The proportion of empty stomach for tuna FAD- associated versus non-FAD-associated
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Table 3 The main prey and ration of tuna FAD-associated versus unassociated schools
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