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Effect of Fish Aggregating Devices (FAD) for Gathering Juvenile
Japanese Horse Mackerel Trachurus japonicus
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Abstract
Regarding the gathering behavior of fish to the FAD, the effect of FAD for juveniles Trachurus
japonicus was studied through outdoor water tank experiments with models. In addition to this paper
is concerned with the relation between the diurnal change of juveniles Trachurus japonicus and the
model during nighttime as well as daytime. '

The diurnal distribution pattern of juveniles Trachurus japonicus changed with changing light inten-
sity. In the daytime, the gathering behaviour to the models was apparent, but not in nighttime. These
results evidently indicated that that juvenile of Trachurus japonicus independent of model in nighttime.
In order to determine the gathering behaviour quantitatively, an index was introduced that, the long
time stay near the model, evaluated high. The ratio of gathering index which shows of gathering
behaviour was different by shape and setting depth of models. The results showed small evaluation
value in each experiment, so it can be concluded that the juvenile of Trachurus japonicus is the species
that has weak gathering behaviour.

It is suggested that localization by visual stimulation may in some cases play an important part in the
taxis of fishes toward model. A visual stimulation must be one of the factors but not the only factor
which gathered juvenile Trachurus japonicus to model. Further studies into the factors are necessary.
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Fig. 1 Schematic diagram showing the outdoor experimental tank and the recording systems. A, Air bubble; B,
Underwater pump; C, Filter; D, Observing camera position.
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Fig. 2 Schematic illustration of the models used in
this study.
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Table 1. Time, weather and water temperature of day carrying out an experiment

Setting depth of model Measured Weather Water temp.
Model types 5 ; time condition C)
urface | Midwater | Bottom
Experiment I *"*

1 Blank Day and night~ Fine 24.3

2 Blank Day"* " Fine 24.0

3 A O Day Fine, sometimes cloudy 23.6

4 B O Day and night Fine 23.2

5 A O Day " Fine 22.5

6 B O Day and night Fine 23.0

7 A O Day Fine 23.8

8 B O Day and night Fine 22.2

Experiment I """

9 Blank Day Fine, sometimes cloudy 224
10 Blank Day Fine 22.6
11 B O Day Fine 22.0
12 A O Day Fine, sometimes cloudy 219
13 B O Day Fine, sometimes cloudy 21.6
4 A O Day Fine 21.0
15 B O Day Fine 21.8
16 A O Day Fine 21.6

*: Day and night means 24 hours
**: From Aug. 26 to Sept. 11, 1995
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**: Day means 10 hours (7: 00-17: 00)
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Table 2. Cumulative number of fish distributed per unit area of 24 hours on
every zone for B type model. Counting was made at every 4 minutes during
daytime and nightime,values were obtained from Exp.1,6 and 8

Zones Blank Model experiments
experiment Surface Midwater Bottom
I 67.0 205.0 314.0 50.0
it 92.3 123.8 159.0 74.8
it 174.7 150.3 125.9 184.5
Signifi d.f.=2,22 df.=2,22 d.f.=2, 22 d.f.=2,22
tgniticance p<0.025 p<0.25 p<0.01 p<0.01
Test” F,=5.47 F,=1.90 F,=14.84 F,=9.87
: ANOVA
N cEg o . — 50 -
WEEOETAE LN, COES, BEOMETE a0 Blank
BRI 5 &3 h o1, M' |

B IR AR | fokilc BT 5~ 7 VA O
BEAEBAEEY ) oE~EHTHb L, Table 2
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NTRPREP - 1o, FELERED ONLD - T,
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Number of fish distributed per unit area
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" b
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Kific B W TOBEAEE2REE, 73 v 7EREE
[BEFVEROBEBE(AKE LM, UL, &
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HLEOMBEMI0xE 722 i 1 FRERiO 5 BEAS I & [

iRz 537 LG, HrT B ibne < 0E L & 80 1
T\ oo JKMIZKTE L OIBEEAS 5 1x & 72 5 Hi%405 % 0 g wl ]
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HLTHY, BEEEAORRTHHTNLY, KH Fig. 3 Diurnal distribution pattern of juveniles
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Trachurus japonicus on every zone for B type

model and light intensity at water surface (mean

of 4 days). Sunrise, 06: 04 ; sunset, 18: 20.
@:Zone I, [J:Zone I, O:Zone I
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Table 3. Cumulative number of fish distributed per unit area of 10 hours on every zone. Count-
ing was made at every 1 minute during daytime (7: 00~17: 00)
In the case of A type model

Blank Surface Midwater Bottom
1 1 1 1 II it} 1 i m I I m
Exp. I 140 222 256 274 235 241 232 251 |. 235 88 169 285
Exp. I 96 247 246 224 244 239 198 217 254 136 222 255
Mean 118 234 251 249 239 240 215 234 245 112 196 270
Percentage (%) 2.0 3.9 4.2 4.2 4.0 4.0 36 39.- 4.1 19 3.3 45
In the case of B type model
Blank Surface Midwater Bottom
1 il il I o m I i} il I i il
Exp. 1 207 229 248 389 306 198 598 387 146 132 207 263
Exp. I 138 233 250 324 264 223 479 346 173 187 253 237
Mean 173 231 249 357 285 211 539 366 160 160 230 250
Percentage (96) 2.9 3.9 4.1 59 4.7 35 9.0 6.1 2.7 2.7 38 4.2
Tabled. Index of gathering density in comparison zone and value of gathering effect at daytime,
calculated from results of Table 3
Surface Midwater Bottom
Blank
A type B type A type B type A type B type
1 Zone (Fy) 145 249 357 215 539 112 160
11 Zone (Fx) 233 239 285 234 366 196 230
G (F./Fn) 0.62 1.04 1.25 0.92 1.47 0.57 0.70
EHbhh T, G=F./Fu
3.2. v 7 UHROIBETE ZCT, Fi: I KBOEER OB
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HAMMEOBKE L TELTI LT 5, BETEE
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BRI & 2 ISR O MBI B S A ThEL
FABWEEZT, | AR TR O KIRBIRE~ 7
HREERD ., BRBMOTREBENL 5w, BALH
B OE~DTFRHEEEROBEE L
Table 3 icid, BERI & D 1 AR TLORBORX
HOIBER OB ERIBITR L. TNOOAER
BEBRTLIC LA DITo7e WTNDEALKED
BT AMKIR I EAHLTWE I EBH L
ThHo, KUEORELZITWELELONI, £
o, IREERE, RS IKBROLRETS T
Ltk b, BEAOIBETEHERET L, AL 72 &
3w T VHBOEETHOMERBEICOLWTITA
FEWDT, BEELI/NE W TIX100x 2 5 106X
10°1x OFF @O Hh (7 H~178) <BR > THHT L7
1 X & I Kok BEOEHOW (G) =

P 0K OEER OB
ki, MRS TOWEROERE, T v
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RENFN2EOFEEHETH L, T, BEROHE
HOHH 1 X oRkEThiE, BEEADEETHMHE D
5B, BERDEKOLIZEEOBBKEILL > T
By, EEBLUPBEFVERTE T 5 v 7 RER
rhksos, EBEFVERTREET S v/ ER
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4, EBE

T IVHMBRBRICE - THHERICLTWA I E
AUH S I TE » f, BRI BB ETER L TR0 -
EMhE A L, AleXRich i o TERICEK
LTWih, HEEEBEoKED~ D OKIKic 5
L, BEREREE/NE C UTEBICEKL TWi,
COEHTTIVHRICRBRERAN LT 2HL M
HATESR LN, —BNCEHOBRATHRED
HERBICL - CTHIEERELEEZRESL, 1AOY X
LEBYAERE L, 5B 2T 5 OGS LT
KEN3, COLX>BHATHIBELOMEEMNK
BB LTWATZ EBHMSNTWVWS (WOODHEAD,
1966),

4 (1983b) A IAEL 2 Sickh, AL
WETS VT 3T Y (2KE156~18cm) OB
BORHERERIGER, WEOXHEMNEBEIAHTS -
1233, BHpiOR LEESchi D ATEETS v 1 O
FETREEBNCE-TED, ZOoNHWEATICS
EELTWAREREL TV, INLOXI BRI
L BDHEECIBERLBEEL TV EEDbN S,
MFEFI7EHEE A (Circadian rhythm) HEHE 2
D, EEREBEZOT/LT U OREREOHEREN
Bhohb-TERENEbDEELZLND, KK I
cm® < 7 JHEILERERIC N LIESE L ods, K’
I LS -7, A (1983b) 2K 2~4cm ©
eI BETERER ORI AH Y3 LHEL TV S,
T, 2B 1~Tcm O= 7 VA IIBER E bIcHnE
E—fEIC BT 5 (FH, 1965), HlEkoT &mb b=
7 ORRE M- T FAD o LIRERESET L, 4
HEFHNLL B2 RSN 5,

FAD B mic M- TR T2 ATEEEE L
120, FAD OREPIBEAMRT T 2o icid, BE
BNBETHIEH O L TH L BHEHD 5,

7 7 VHRIIERMRE KR TOWERI/NS L, B
o4 2 EMTHIRIEEAE RSN -/, HER
AEE LIS W R A RE Lo 7 R OK
HRONTREL -7, AiIEOSACEBBUR—E
ERTET 50 L, BB OBA I IR OREKE
&> TEEAY, ElEhLE LTafmL TV,
AEBTRENSEOERIZMA SN TVWELDT, <
7 UHRHKIEA OBECIEE T 2 BER & L THERp
SZT ARELORIEA b - & b REVEHEES NS,
M4 (1992) HEEo<7 UREEES V- KEEY

DOHBERCLAAHBLTVENWT &5, FRER
BEIOEMOEE L TEM/ERTE20TH 5 &3
ELTWVWB, —7, Perer (1980) d+ v B /N
AT ORIEOF MM T Chance Factor 28K &
HERELZ EEBLTWVWS, UL, FA& (1992)
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s S - 728, < 7 VSRR E R E st
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HLTWBDT, HEIANOWERIKEE & HE DB K
FEBEEENS O EEbN B,
KEROER» 5, FE, PEICRE LB o
T A7 VR OBEROEHOLIIZE 1 FIRTH-
fro BED CGR¥EZ) BAHEIEUHBNAERWT 7 UV
e OEEROIBH O ERD 1-FER, ATITEL,
BETIRITHoTo COTEND, =7 IR
Y SRR & I EITR O BEA W ASHEX B 5 W R
ThHBEEAD, O &, JIE (1959) HsikiE
Tk =7 Y RARKICHT 2IBEITH O WA
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DT, ZWTEZLIFETHOFMFLIENTS
BbDEEZLND, FADNORFOBETHOFF
MIXFAD OB AEZ 2 LTEESHETH 5, &
fz, Fh & & bIIEEEROMIAZ R THRADE
B EHO I T ENEENEG, 5K, &
K OEBEIC> WTEETHOFMmER 2 & bIclERE
FDBFEIC bIET LIV,
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