K7 2E4R, 2023, 47(3): 039719

e e 2 ¢ TIT]
@F/— J OURN;(L O!%HﬁSﬁ)CHINA ‘
=

DOI: 10.11964/jfc.20220113314 Sclahco.Prass

hAXEFEEBEREMATE & (FADs) NE &M

Har k', A R, & %Y, kEME,
IEk', We, k &
(1. Bl R R0, Big 2013065

2. bigilg R, BRIl TR ARG .0, B 2013065

3. RS, RO RR AT RS R A L@ M E M E L=, L 201306;
4, P EEERZEK TR, AR FE 266003;
5. EKFERAR, dbm 100160;
6. W EDK AR ERE AL AR AR TR AT, AR AR ARG S e RO KRR SRR s, B 200090)

E: JTMeXEANTEA%E (FADs) Bl EMERENE, XT 2020 FRELwEEN
A A o VKT o B RO F AR SR, % FADs ## J5 # 2k Bk 2|35 FADs 8y B[] DL & R
EWHATRH#TTHR. FAIAURRF HRERQN T £ %5 K23k FADs B 8 8 2 7 £,
AR U gm e ig 4 H A (GAMMSs) 947 7 4t & % R & 4 4 2 1 FADs ¥ F % i B 8] A %
MEEWHRAER, FREr: O& X FKE KL FADs W B 5] 4 (8.949.0)d, HF 4 itk
kK (3.8+4.2)d, Fatt @kl (16.0£8.9)d; @4t & K EFF AT KE FADs TH &R
A FELEZR, MELREXLLEZR, O40& XL FADs AENRE LY
E FADs i ER it B B AR, AEHB KGR 25 REABE, MEZRH TE;
DetteRELYEME FADs B EWNH InT ZEH KK, OMMBNE KA, KTKE
H80miy FADs T4 & X REAYE —fikm, HAZ60m, 00m FK. #HEEXH,
FADs #{ it e et e K EE R THE & X F %k, L H KRBk H S5 FADs WK T KEH
*;, BEARERAKTKEMZEBEREEWFADs XA F 5 TR 4L EHFAERRE,
BlE, FADs# i eo e kB HRE, EMWEAEINARNAZEMHE, XTHEIBRT
FADs % # 5 s e 3 B o ANBF R A By T3t — 5 B AR It & ¥ 72 FADs B B W AT %
R, HRITF K &R ESKIFAE FADs. b 4% W 5K v K| 2 4Ext F I & B i R 3P 2 3B 4
e ERERFRE

KEER: atte; EM;, ATHE#KE, MWa#, 7 UnkRaHEA (GAMMs)
FESES: S972.63'5 XRRARRRD: A

T 4 M 2Kt (Katsuwonus pelamis) . T g sus) S ELA B M VR B AT R, RA
G A (Thunnus albacares) F1 KR 448 1 (T. obe- R AT A RE P AR ISR RN T A fr ke
BEEE: AR, NEL&aBE M F, B-mail: c-zhou@shou.edu.cn;

i EER: 2022-01-28  {EEIHHR: 2022-02-27
WEITIE . E K& SO R (2019YFD0901502, 2020YFD0901202); b igfg e KA R B E T Lilgiifl @
\
F, AHE A G 5 HETSL, E-mail: rwan@shou.edu.cn
WA © K7 #4) iEdB (CC BY-NC-ND 4.0) Copyright © Editorial Office of Journal of Fisheries of China (CC BY-NC-ND 4.0)

FARZ: REFF LRI E (18391900800)
B—1EH: HaR B, NFHEH MR FL, E-mail: erwins1996@163.com

HE K A2 2: 3290 sponsored by China Society of Fisheries https://www.china-fishery.cn

1



https://www.china-fishery.cn

H AR, %

IKPA 4R, 2023, 47(3): 039719

(drifting fish aggregating devices, DFADs, I} fij #§
FADs) X} 4 4 0 8 HEAT KAMBB L H A | T
it ffF 75 FADs Ji] il (9 8 1 (1 FK FADs i B £ 7 )
RAETE LABUHE; O 8 m ™Y, iz r
A 20 20 80 4R B i 78 43 A8 1 1l 19 ¥l b
(Y A 2 R = s 12 B B/ R Ry <R | DR
AR 50% LA B SR, KMELE L FADs it
IIORERE S 87 SEE SNIN(S3E oI K 7/ E 12 S 4= 1 B
AW . W R A S R, Ll
e S R R VA N i N /W L RO =2
RGP B H bR F AR R A PSR B
PESURIEZNE , LRI 20 47 [A) 3285 | S 42 BRI BN 1Y
R

T i FADs J& Bl 0 R 0 BERI AL ) A SR AR G 7
X TR e O R R A R SR AR 2 LA K
ESE P E A A Oyt L H AT, AR
FADs W 5| 426 £ 28 il i, 5 22 Sl 2 i
Ui HPRMIEZA R <SS %m0 R, R
OB TARAE R RO A5 R 45
Hop, g SO RUERARSRER T, R
N EIE Y T AR a5 A £ R
FHIB LA, A E AT A ol AR Bl Al 2 0 KUK
IR R AR R, KT A
R RESRZESR . FADs BIZSH RS £
KR FW AN N ERZ , R i oe 15
18 3 v R TR R 1) o ] 5 07 DA v B A 25 R
(local ecological knowledge) ¥ ffi & i1 7 BRAE, 15
T I KR S5 48 R] LLs 22 FADs 7 i 1
FIR) I U R T A M) T 4 £ 2K 1) Bt o SR A
FADs IS 45177 AR KT BISE rT LU vh B2 a2k
S HE B BT B R FADs BRIV B
e al D2 A W) e 6 3 o R AL 46 1 O K 5 | £
R L SR TPESS B

21 PRI WA BRIE R G IA RS R
SHL T X FADs SEI AL E L AL CR B A W)
B HRBE 3 A S5 A5 B BRI, AT AR R MBS T
iy HUAS S A A R R v T B RCR T, [
W, T EE A R PE AR Y FADs $2 4t 17 A K
T M A= 7 R, T DA <A 0 B
v BRI IT# HR Y %A, HrPAE FADs i
B £2 0 AT DA R PR AT 5T b R T B
Orue S5V R FHIF bR &, A BN BE PRI I A £
FE K FI5 FADs Ry () 2L FAE a2, [
If g 4G 10 28 1) SR AR U B FADs /K T B 1y 4%

https://www.china-fishery.cn

T4 R o Schaerfer 55 & BUAR RS-V i 8 3F 4
o f0 2 1 K B35 FADs AR E IR T4 fnds, i
FADs 7K T B X A HR 44 0 (9 4 5 52 AN R
B2, HAEHET R8s By £ b TR RS
PERZR AT PRI, T A b 78 RSP I ey e
Z o ABREET 2021 AFEFRE Y KT 4G [
I i FADs [m] 75 200 P2 bR dfs , JT & 1 FADs J#
Pl 0 BRI SR AR AR ME T 9, 8 AN ) fa 2 1 Ik 3
ik FADs B[] 22 5% . AN[A K T KB FADs | i
KERBAEH 2SS . S0 0RELEY R
FADs ¥ [ I3 KRB R, FFHR T
AWK FKJE FADs T4 aREEY R, A8
FWF5% FADs Ffifftfa #0947 M, I A 33t
IF 5% v 85 25 K 3 78 FADs P % il 5 41 %+ FADs
Wi B £ B 1 7 1 A B S R IR 2 A B
1 MelET7E
1.1 5B

I I FIK FADs T (1 a] LA K 5
ER DAL, AR T 2021 4F 2—11 AfEH
VG KV 7 1 A O 9 4 4G L R R T
FADs ¥ b 8Os2se . s 1 iR, SC 4%k Ad
FADs =2 i P 450 . /KR 450 A 8] A 4580 77 A
M, Ho, BRI H 6~8 4N F BR 3 B —HE
M K TFEMEHROIEESTTMAE (MER
SF 60 mm, MIZR AL 120, RIZR E A2 3 mm) %4
FEIFEM T T, KNS FIBC A5 IR i 45 25 1
JEK 2.5 m, YhmdassE i Chr i, 38
FR FADs 7K F K &) & 60~90 m (FADs £ it £ i
Ja, HOK TSR RNIENT &AM, Sbr
M TAEREE R T4 = ). g rh i) FADs %
fic £ 1 P8 PEF Satlink 23 & A& 77 B 8175 458 0 77 b
(LAF farfreSatlink FEAR) H T8 A7 FIEEISCER o

SBG AR PE i 75 M FADs, H34E FADs 7K 4%

Satlink ¥ 5

_—Satlink buo S
- Y  EEaM
floating structure

KR4
ubmerged
structure

Bl 1 8 LSIIAEY FADs SR EE
Fig. 1 Sketch map of FADs structure in the sea trial
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Aggregation characteristics of fish aggregating devices (FADs) in
tuna purse seine fisheries in the Western and Central Pacific Ocean

XIAO Yuchen', ZHOU Cheng "**, WAN Rong ", ZHANG Tongzheng *,
WANG Yucheng ', XIE Chenglan’®, ZHANG Yu*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China,
4. College of Fisheries, Ocean University of China, Qingdao 266003, China;
5. China National Fisheries Co., Ltd., Beijing 100160, China;
6. Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture and
Rural Affairs, East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: Fish aggregating devices(FADs) have been used for large-scale aggregation of tuna species for more
than 30 years. In order to understand the aggregation characteristics of the fish around FADs, this study explored
the day of first arrival day and the dynamic aggregation process of fish after the deployment of FADs based on the
echo-sounder buoy data of Chinese tuna purse seine vessels in the Western and Central Pacific Ocean in 2021. The
U and H tests were used to analyze the difference of fish first arriving day around FADs, and the generalized addit-
ive mixed models (GAMMSs) was used to analyze the variation of tuna biomass with the change of days at sea and
drifting speed of FADs in the study. The results showed as follows: O The first arriving day of fish was (8.9+9.0)
days, including (3.8+4.2) days for tuna species and (16.0+8.9) days for non-tuna species; @ There was a signific-
ant difference on the first arriving day of tuna species around different submerged depth of FADs (P<0.05), but no
significant difference was found in non-tuna species (P>0.05); 3 The aggregation biomass of tuna species around
FADs varied dynamically with the drifting days of FADs, and reached the peak at around the 25th day after
deployment, then gradually decreased; @ The aggregation biomass of tuna decreased with the increase of drifting
speed of FADs; © The random effect showed that the aggregation biomass of tuna around FADs of 80 m was gen-
erally the highest, followed by FADs of 60 m, while the FADs of 90 m was the lowest. This study showed that
tuna species usually arrived earlier than non-tuna species after FADs were deployed, and the day of first arrival day
of tuna species was related to the underwater length of FADs. FADs with shallower submerged length and slower
drifting speed were more likely to attract tuna to aggregate around them. Meanwhile, tuna species gradually
aggregated after FADs were deployed, and the biomass reached peak at around one month, which might reflect the
optimal fishing time after the deployment of FADs. This study was conducive to further understanding the beha-
vior pattern of floating objects associated schools, and provides scientific basis for the design of efficient and eco-
friendly FADs, optimization of setting strategies and formulating of conservation and management measures for
floating object associated schools.

Key words: tuna; purse seine; fish aggregation devices; floating objects associated schools; generalized additive
mixed models (GAMMs)
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