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Settling flux at Yellowtail Sariola quinqueradiata aquaculture farm
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We conducted 21 replications of sediment trap experiments at a yellowtail Sariola quinqueradiata farm in
Uwajima Bay, Shikoku Island, western Japan. Settling fluxes (mass per unit time and unit area) varied from 2.52
to 62.8 g/m?/day and those of the low temperature season (November, December and January) were higher than
those of the warm and stratified season (March to August), probably due to vertical mixing in the water column.
Yellowtail were provided food as either dry or moist pellets. The settling fluxes where dry pellets were used were
lower than those where moist pellets were used. Additionally, the settling flux was determined under an alterna-
tive feeding method where fishermen gradually fed yellowtail by hand. Although this technique requires more
effort at first, fish neither struggled nor jumped as they acclimated to the feeding regime (non-jump aquaculture
method). Our results indicate that organic loading is limited if fish are provided dry pellets under the non-jump
aquaculture method.
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Fig. 1 Map of the observation area. Enclosed areas in the map show fish farms.
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Fig. 2 Illustration of the sediment trap system.

Uy FAMEAL 2 MERTHEOBRIZIE, COFTy
TYAT LEFE 2D L DIHE L RRHT A B HREAL
Too Fiz, BHAKOBMSTIE, B, A% HOHRE
L7z, 7285, MRER FHRIEOBICIE, 24 RrFEIGRE L,
b Z v TERBICEERIEEMR L s> 72,

RN T IR, EOPICERZICHBIFD, +3
v TOEEEEL TY A 7+ V CLEBERENOKRE, T
OFREVLE (450°C, 2 KffH) L 7- WhatmanGF/F 7 ¢
VA — EICHG 5 L THE (AliE) Lic, 74 VX —
FEDICHEE, BEEZREL TROSIICHL 7o, 7
B, —HWORHI DWW T ABEE T AL, BEOoHE
(3000 rpm, 15 min.) {2 &V, #AK &R T % 5B L
720

RE O WK TFHOERERE « ERETILRS
Mrata Ao CHEIE L 72, 1984 470 5 1989 4R 12 7 1 T
B S Nl o v T, BIAH:$ Yanaco MT-5
B, E2007FICHERIN/LDICOWTIE, T
Science Rabo #-# JM 10 % JA\ CHMRERK R « %%
[ERFEIE L 72,

E7z, —HOREHT OV IR FrRO U v & HIE
L7z, 1984 47p 5 1989 GE1T 0 i CTHREL S 7= 30kHC
DWW TIE, Menzel and Cowinl 0 J5 ik Tl ik lig 4 i %
BT FUTIV—EDCHIEL /2, F/2, 2007 FFITH
B 7=30BHT o\ Tid Aspila ef al.,'3 Solorzano and
Sharp® O J5 B2 25 < Suzumura et al D O FEETY v

ZPIE L 7=,
BERELUER

BREEBESICET 2 BT REAERFOFRIYS
B KFRICEWT, EhiL /25t 21 OBk T RO
P 5 5 s L OTLRERL T O L2 L % Table 1128 L
7oo BB SN7IRRRKL T HIE, 1.49~62.8 g/m2/d TH
o 7ce FIEEMYC B SRR & OB E O
e« HEFE(S, APRIOIZRE, S OMM s L OKEICHE
BT 5 L3N TE D, 10 BHICMOEMKES & DL
BIET&\v, f- T, TTTR, SEELN/IRRER
FROBERNPG, TOFHER), BEMONIMCET S
%, BIUHBRNC X 58V SICER L TAhb,

£, MEBRESOMITHT - 72la2 BRI L 72 D,
B S S N C D AT - 7o TRBERL T IR O il 5 R
(GH17 @) % Fig. 3ITR L7z, Rk k> I1C, #HE%
To7E5%TR, FIARV Yy FEEA ARV Y FOD
2HEOMBERBAVONTED, F/, Rzt £
VEerS oy Th, ABRICEHERYLCBEOM
(198548 H, 20077 H) 3 &FFTNTW5E2%, Th
LIRTEEDIKEP AT R TAS L, WLHERNT
Hi¥, 2.52~62.8¢g/m?/d (CF¥{E 18.7+15.9 g/m?/d,
n=29) THH, 1A, HAHVIE, 11 7, 12 ADKK
BICEWEARRD bhiz (p<0.001), £/, Wk
KT IR % Bk (RFVERER « SR RER) ([T



386

%, 4, Veeraporn, IAif, — &

Table 1 Total flux and organic carbon and nitrogen contents of settling matter

) : Settling matter
Observation Month Moon’s Location Depth Trap}slettmg Totalzﬁux Cl/Nl I\II/Pl
age (m) depth (m) (g/m?/d) (mgC/g) (mgN/g) (mgP/g) (mol/mol)  (mol/mol)
1984 Aug. 106 Stn.U2 45 25 4.26 164.5 20.00 9.6 Yellowtail farm
40 10.04 79.5 9.10 10.2
1985 May 104 Stn.U2 45 30 2.17 255 30.70 9.7 Yellowtail farm
45 4.33 67.4 10.50 75
Aug. 191 Stn.U2 45 30 4.95 168 18.00 10.9
45 5.87 132 16.70 9.2
Dec. 264 Stn.U2 45 25 29.2 48 5.78 9.7
40 31.6 25 4.22 6.9
1985 Aug. 19.1 25 18.5 250 24.20 12.1 below the cage of
25 16.5 292 32.90 10.4 yellowtail farm
1987 Jun. 44 Stn. Y11 47 15 4.79 232 44.00 6.2 Yellowtail farm
42 2.52 148 25.20 6.9
Jul. 1.2 Stn. Y12 49 15 2.93 73.6 9.80 6.9
44 52.6 26.3 3.20 5.7
1987 Jun. 4.4 Stn. Y22 55 15 1.49 110 15.20 8.4 Outside of farm
50 1.53 73.8 8.80 9.8
Jul. 1.2 Stn. Y22 55 15 2.23 87.9 12.30 2.19 8.3 12.4
50 6.67 44.3 5.60 1.84 9.2 6.7
1988 Mar. 264 Stn. Y11 47 15 8.04 103 12.40 2.40 8.6 114 Yellowtail farm
42 7.68 94.9 19.90 1.00 7.8 44.1
Jul. 57 Stn.Y4 42 7 23.83 206.2 31.30 41.70 7.7 1.7
37 24.16 219.7 30.10 21.20 8.5 3.1
1988 Mar. 264 Stn. Y22 55 15 2.11 135 17.80 2.00 8.8 19.7  Outside of farm
50 3.34 99.3 11.30 1.20 4.5 20.9
1989 Jan. 9.2 Stn. Y11 47 12 21.2 39.7 3.30 25.7 14.0 0.3  Yellowtail farm
42 37.0 66.4 6.70 24.1 115 0.6
Jul. 2.8 Stn. D 45 10 3.67 299 45.70 7.6 Yellowtail farm
20 8.74 192 21.10 10.6 (Dry pellet)
40 7.75 86.7 11.00 9.2
Jul. 28 Stn.M 45 10 14.8 166 31.20 6.2 Yellowtail farm
20 12.8 186 32.20 6.7 (Moist pellet)
40 17.5 141 18.30 9.0
Jul. 20.8 Stn. D 45 10 9.44 199 25.70 9.0 Yellowtail farm
20 10.9 163 18.60 10.2 (Dry pellet)
40 20.01 96.6 11.30 10.0
Nov. 24 Stn.D 45 10 38.0 78.5 9.80 9.3 Yellowtail farm
20 414 711 8.60 0.77 9.6 0.9  (Dry pellet)
40 62.8 61.7 6.80 0.72 10.6 0.6
Nov. 24 St M 45 10 38.7 85.3 11.00 0.44 9.0 1.2 Yellowtail farm
20 45.3 82.0 10.00 1.10 9.6 1.0  (Moist pellet)
40 40.1 70.1 8.70 1.03 9.4 0.9
1989 Jan. 9.2 Stn. Y22 55 21 Outside of farm
51 11.2 39.2 3.90 0.60 11.7 0.3
2007 Jul. 11.9 60 15 4.69 1725 12.70 4.75 15.8 0.8  below the cage of
15 5.06 177.7 16.50 3.12 12.6 1.3  vellowtail farm

*: No feeding day
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Fig. 3 Seasonal variations of total mass flux at yellowtail
farm.

Table 2 Organic carbon and nitrogen contents of settling
particles

Total flux Settling matter C/N
(g/m?/d) (mgC/g) (mgN/g) (mol/mol)

Period

Jan., Nov.
and Dec. 385+11.0 62.8+19.5 749+2.56 10+1.8
n=10

MZiggAug'lLOiIQZ 164+67.5 21.3+10.3 9.2+2.2
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Fig. 4 Total mass flux inside and outside of yellowtail
farm.
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Fig. 5 Total mass flux at yellowtail farm where dry
pellets and moist pellets were fed.
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Fig. 6 Total mass flux at yellowtail farm on feeding and
no feeding day.
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