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Abstract

Sediment flux in coastal culture farms was observed in order to estimate an environmental
load resulting from fish feeding. Observations were made 63 times, between October 1977
and February 1980, in the farms located around the Fisheries Research Laboratory of Kagoshlma
University.

The sediments were collected from 3 stations: St. 1 in a sea bream farm, St. 2 in a yellow-
tail farm, and St. 3 in a non-culture area. Water depth in the St. 1, 2, and 3 were: 8 to 12 m, 14
to 16 m, and 12 to 13 m, respectively. Polyethylene columns, 5 liters capacity with 17 cm
opening, were set on the sea bottom at each station, and renewed every 4-days during the
culture scasons. The samples were filtered after collection, and dried at 60°C for 5 days.
The food quantity and quality were noted every day in each farm.

Average daily amounts of sediments in St. 1, 2, and 3 were calculated to be: 33.8, 23.0, and
14.6 g/m®, respectively. The sedimentations were related to the amount of foods supplied,
and to water depth. Some diffusion of biodeposits was observed in a deeper farm. The
type of food supplied also affected the amount of sediment flux. The amounts of sediments
ranged from 4.1 to 5.9 g/m? when the fish were fed daily on 1202 kg of fresh anchovies, but such
amounts increased about 4 times, 17.0 to 21.6 g/m®, when 1247 kg of frozen mackerel were
supplied.
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(1978-80)

Fig. 1. Map showing the experimental stations in a coastal fish farm with isobath.
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Table 1. Daily amount of sediment flux and food supplied.
Item SEDIMENT (dry—g/m*day) FOOD (kg/day)
Farm Sea bream (St. 1) Yellowtail (St. 2) Out of farm
Sea Yellow-
Substation a b c a b [¢ (St.3a or b) bream tail
Depth 8m 10m 12m 4m 15m 16m 12~13 m
1977
Oct. 13-17 — 475 — 23.2 619 67.2 36.5 1770 1120
17-21  — — — 32.1 59.7 39.8 21.0 1010 2240
21-25 — — e 44.2 58.6 49.7 24.3 760 1370
25-29 — 519 — 45.3 84.0 32.1 18.8 760 1370
29-2 — 652 — 33.2 221 32.1 17.7 1590 1360
Nov. 2-7 — 597 — 44.2 199 24.3 24.3 3850 2430
7-11 — 475 — 519 32.1 26.5 30.9 1010 1530
11-15 — 409 — 47.5 243 28.7 37.1 840 2970
15-19 — 36,5 — 343 26,5 29.8 21.0 1460 1440
19-24 — 221 — 453 188 19.9 14.4 2080 1150
24-28 — 166 — 51.9 254 28.7 16.6 1390 2870
28-2 — 188 — 376 188 11.1 15.5 1130 1260
Dec. 2-7 — 195 — 32.1 133 122 11.7 540 920
7-12 — 232 — 199 144 122 13.9 1020 430
12-16 — 21.0 — 188 17.7 144 19.4 530 1670
1978
June 6-10 114 195 95 189 15,5 14.3 16.5 980 850
10-14 20.8 21.3 15.3 100 92 6.0 5.8 1950 1030
14-18 22.7 48.0 45.3 19.6 23.2 27.9 9.5 750 1090
18-22 20.8 324 21.0 21.4 20.0 19.8 15.8 1240 2360
22-26 13.7 12.0 10.7 147 17.1 17.2 20.1 980 1240
26-1 3.1 68 22 49 53 46 4.1 1510 1190
July 1-6 84 9.1 83 39 26 — 6.0 1560 720
9-13 35 43 1.7 33 — — — 990 1240
Sep. 5-9 55.1 53.0 25.4 — — — 13.1 1050 -
9-13 684 32.6 35.3 — — — 11.8 1660 —
13-17 50.2 58.5 49.9 — — — 28.4 710 —
17-21 723 303 17.8 — — — 28.8 1500 —
21-25 425 52.6 122 — — — 23.0 1690 —
25-29 21.5 49.8 38.9 — — — 6.4 1800 —
Oct. 3-7 57.6 933 53.1 — — — 28.1 1910 —
7-11 639 60.5 44.5 — — — © 244 940 —
11-15 60.7 59.8 50.5 — — — 16.8 940 —
15-19 44.1 37.6 41.7 — — — e 1500 —
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Table 1. (Continued)
Item SEDIMENT (dry-g/m®day) FOOD (kg/day)
Farm Sea bream (St. 1) Yellowtail (St. 2) Out of farm
Sea Yellow-
Substation a b ¢ a b c (St.3aorb) bream tail
Depth 8m 10m 12m 14m 15m 16m 12~13 m
19-23 38.0 549 31.2 — — — — 1760 —
23-27 428 534 234 — — -— 3.4 1880 —
27-31 254 70.7 427 — — — 19.6 1900 e
31-4 368 46.3 43.8 — — — 15.7 1800 —
Nov. 4-8 334 578 — — —_ — 6.7 870 —
12-16 22.2 42.1 64.3 — — - 5.5 1880 —
16-20 28.0 204 16.8 — — — 4.3 900 —
20-24 448 — — — — — 10.3 940 —
24-28 504 239 27.9 - — — 5.6 640 —
28-2 71.0 27.1 23.2 — — — 12.9 1120 -
Dec. 2-7 709 21.8 116 — - - 10.8 730 —
7-11 30.5 300 14.8 — — — 9.3 480 —
14-18 11.8 17.3 7.0 — — — 6.9 560 —
1979
Oct. 8-12 31.5 49.1 46.8 43.1 9.6 4.4 5.1 580 1630
12-16 31.5 31.0 222 444 398 228 6.3 1000 2830
16-20 55.1 87.7 41.7 66.2 85 114 9.9 540 2310
20-24 246 60.9 54.7 245 5.1 6.5 12.1 1200 3260
28-1 19.3 104.7 176 3.6 128 11.2 9.8 990 4130
Nov. 1-5 12.1 519 525 19.5 11.7 114 11.4 480 4050
5-9 199 674 435 229 94 188 17.8 1020 1990
9-13 8.5 1359 29.5 22.8 29.2 123 11.0 1110 4070
13-17 21.8 53.6 43.7 9.8 41.3 155 16.8 1050 3380
17-22 18.6 150.0 13.6 79 20.1 88 7.0 750 1550
1980
Jan. 4-8 13.0 119 6.2 200 10.7 114 19.8 720 1130
11-14 52 7.9 6.2 9.5 9.2 108 5.9 920 840
14-17 14.0 31.0 176 158 12.6 14.8 15.0 680 800
21-25 50 85 7.3 264 74 48 7.3 540 470
25-29 252 114 193 — 67.8 10.1 9.2 680 660
29-2 9.5 119 75 — 80 69 8.9 380 240
Feb. 2-6 86 7.6 145 — — 9.9 10.0 840 300
mean 306 41.7 27.0 269 235 18.7 14.6 1147 1687
(a+b+c)/3 33.1 23.0 14.6 — —
sediment/food 28.9 13.6 — 1000 1000
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Fig; 2. Relation between daily amount of food supplied and sediment. Uper and lower diagrams
show the results obtained from sea bream and yellowtail farms, respectively.
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Table 2. Seasonal variation of sediment flux (dry-g/m*day) in different farm.

Sea bream Yellowtail

Season St. 1 St. 2 mean

(8-12 m) (14-16 m)
Summer (Jun-Jul) 15.7 12.1 13.9
Autumn (Sep-Nov) 44.6 28.8 36.7
Winter (Dec-Jan) 19.8 17.7 18.8

F7o, BMBBICB D 3B EROZEHEE L Table 2 1R U2, 9 AP S11A
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EHEZLNB,

Table 3. The amount of sediment flux influenced by food quality.

SEDIMENT (dry-g/m® day) FOOD (kg/day)
Type of food Date Sea bream  Yellowtail Sea bream  Yellowtail
(8-12 m) (14-16 m) ‘
Frozen mackerel (June 6- June 26) 21.6 17.0 1180 1314.

Fresh anchovy  (June 27- July 13) 5.9 4.1 1353 1050
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