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of Bottom Sediments in Ago Bay
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Fig. 1. Locations of sampling stations in Ago Bay.
At stations 1 20 substrate samples were collected once each summer from 1976 to 2000.
At stations A I dissolved oxygen at 1m above the substrate was surveyed every week

from April to December in 1998.
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Table 1. Chemical oxygen demand (COD), acid volatile sulphides (AVS), water content (WC), total
nitrogen (TN), total organic carbon (OC) and oxidation reduction potential (ORP) in substrate
samples collected from stations 1 20. Values are mean+SD of the last three years (1998 2000).

COD AVS WC N ocC ORP
(mgQ-g ' dry) (mg-g ' dry) (%) (mg-g ' dry) (mg-g ' dry) (mv)
Station MEAN *+ SD MEAN = SD MEAN = SD MEAN = SD MEAN = SD MEAN * SD
1 56.0 £ 4.2 2.68 £ 0.35 75.0 £ 0.8 3.97 £ 0.05 18.37 = 1.01 159.3 £ 47.7
2 63.2 = 1.8 3.14 = 0.52 739 £ 1.5 4.63 £ 0.21 2290 = 2.24 172.9 £ 22.0
3 615 £ 1.8 2.75 £ 0.58 746 £ 1.1 4.30 £ 0.08 23.63 = 2.50 193.0 £ 25.2
4 30.0 £ 4.1 0.19 = 0.09 60.7 £ 1.8 2.70 = 0.16 17.07 = 3.56 9.2 = 49.7
5 336 £ 04 0.34 = 0.11 64.3 = 0.3 2.80 = 0.08 16.97 = 1.82 109 = 11.8
6 56.6 £ 1.6 3.42 £ 047 72.1 £ 2.1 3.73 £ 0.17 22.27 £ 4.65 136.6 £ 49.2
7 38.0 £ 0.8 0.72 = 0.19 67.8 = 1.3 3.30 = 0.16 21.97 £ 5.84 42.5 = 83.1
8 37.1 £ 05 0.57 £ 0.05 669 = 1.3 3.27 £ 0.12 22.97 £ 5.05 9.0 = 17.1
9 576 £ 29 3.21 £ 099 735 £ 19 3.73 £ 0.21 19.70 £ 5.59 139.6 = 40.1
10 68.2 = 99 2.01 = 1.10 724 £ 2.1 4.40 £ 090 29.03 = 8.26 200.0 £ 55.1
11 58.3 £ 215 3.12 £ 1.36 74.1 £ 3.7 4.73 £ 052 28.17 £ 4.84 159.7 £ 10.1
12 558 £ 1.4 1.57 £ 0.22 724 £ 15 3.77 £ 0.12 21.77 £ 0.74 109.3 £ 4.6
13 547 £ 19 1.52 £ 0.13 694 £ 14 3.90 = 0.29 23.83 £ 2.68 113.2 £ 21.2
14 410 £ 1.0 1.38 £ 0.17 615 £ 1.0 3.13 = 0.05 19.13 £ 1.93 127.7 £ 28.2
15 704 = 34 4.04 = 0.55 722 £ 0.9 5.30 = 0.16 30.87 = 5.75 1205 = 10.0
16 539 = 2.6 1.65 £ 0.53 714 £ 0.6 420 £ 0.14 24.90 £ 2.48 356 £ 62.9
17 455 £ 1.7 095 = 0.11 689 = 0.7 3.90 £ 0.08 23.83 £ 2.57 219 £ 21.9
18 16.7 £ 1.2 0.23 = 0.04 51.1 = 1.7 1.63 £ 0.09 8.60 £ 0.62 33 £ 49
19 229 £ 2.1 0.13 = 0.06 55.8 £ 0.8 2.17 £ 0.12 11.73 = 0.74 47.3 £ 37.9
20 6.5 = 0.3 0.03 = 0.01 454 = 39 1.03 £ 0.05 5.03 * 0.57 136.3 = 17.4
12
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Fig. 3. Locations of the stations groups produced by the
cluster analysis.
BAY MOUTH GROUP located at the mouth of Ago
Bay, comprises of stations 18, 19 and 20. BAY
CENTER GROUP, at the center of Ago Bay and the
mouth of branch inlet, comprises of stations 4, 5, T,
8, 12, 13, 14, 16 and 17. BRANCH INLET GROUP, at
branch inlet comprises stations 1, 2, 3, 6, 9, 10, 11
and 15.
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Fig.2. A dendrogram drawn by cluster analysis (Ward
method) with mean values of chemical oxygen
demand, acid volatile sulphides, water content, total
nitrogen, total organic carbon and oxidation reduc
tion potential of substrate samples collected from sta
tions 1 20 in the last three years (1998 2000).
Stations are divided into 3 groups.
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Table 2. Result of trend test (Kendall method) with chemi
cal oxygen demand (COD), acid volatile sulphides (AVS),
water content(WC), total nitrogen (TN) in substrate
samples collected from stations 1 20.

COD and WC data was collected from 1981 to 2000,
AVS from 1976 to 2000, TN from 1984 to 2000. * and
* % indicate significant increase or decrease at 5% level
respectively. BI (Branch Inlet Group), BC (Bay Center
Group) and BM (Bay Mouth Group) refer to Fig. 3.

Probability

S 3 J]

St COD AVS WC TN GROUP

1 UPPER 1.441 * 9.958 0.271 * 0.872 * BI
LOWER 98.716 90.56 99.761 99.23

2 UPPER 3.398 * 93.636 90.968 1.124 * BI
LOWER 96.928 6.749 9.722 99.003

3 UPPER 0.281 * 24.833 82.299 0.702 * BI
LOWER 99.755 76.113 18.791 99.381

6  UPPER 0.183 * 1.323 * 26.158 0.238 * BI
LOWER 99.842 98.777 75.165 99.793

9  UPPER 0.32 0.584 0.499 * 0.213 * BI
LOWER 99.721 99.464 99.558 99.816

10 UPPER 0.8 * 50.602 9.014 7.764 BI
LOWER 99.293 50.602 91.638 92.87

11 UPPER 0.159 * 0.08 * 0.161 * 4.136 * BI
LOWER 99.862 99.928 99.859 96.248

15 UPPER 0.281 * 1.425 * 0.992 * 4.136 * Bl
LOWER 99.755 98.681 99.112 96.248

4 UPPER 1.624 * 92.436 22.282 18.788 BC
LOWER 98.55 8.004 78.928 82.412

5 UPPER 0.001 * 9.342 0.081 * 0.238 =* BC
LOWER 99.999 91.155 99.93 99.793

7  UPPER 0.119 * 2.387 * 1.232 * 0.063 BC
LOWER 99.898 97.778 98.894 99.946

8  UPPER 0.159 * 16.287 0.565 * 0.156 * BC
LOWER 99.862 84.447 99.498 99.865

12 UPPER 0.32 * 15.587 1.112 = 2.485 * BC
LOWER 99.721 85.125 99.003 97.766

13 UPPER 0.119 * 1.323 = 2.072 % 0.028 * BC
LOWER 99.898 98.777 98.125 99.976

14 UPPER 1.624 * 42.919 47.537 27.07 BC
LOWER 98.55 58.351 54.101 74.407

16 UPPER 0.419 * 0.236 * 2.734 % 0.474 * BC
LOWER 99.634 99.786 97.516 99.584

17 UPPER 0.064 * 12.239 1.101 * 3.7T67 * BC
LOWER 99.945 88.363 99.013 96.588

18  UPPER 50.898 99.635 75.165 92.236 BM
LOWER 50.898 0.399 s 26.158 8.441

19 UPPER 14.502 99.119 14.676 74.465 BM
LOWER 86.5 0.955 #x 86.25 27.015

20 UPPER 98.851 97.444 75.165 90.074 BM
LOWER 1.292 s 2.773 sk 26.158 10.737
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Fig. 4. Annual changes in chemical oxygen demand (COD),
acid volatile sulphides (AVS), water content (WC)
and total nitrogen (TN) in substrate samples collected
from stations 11, 5 and 20. The value i1s shown as the
moving average for five years.
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Fig. 5. Classification of 20 stations in accordance with
Water Quality Guidelines for Aquaculture*.
The values of chemical oxygen demand (COD) and acid
volatile sulphides (AVS) used here are mean values
for the years 1998 —2000. Water Quality Guidelines
for Aquaculture prescribed for COD and AVS in sub
strate are as follows: AVS=0.2 and COD=20 : Non—
polluted sediment). AVS=1.0 and COD=30, except
Non—polluted sediment] : [Semi—polluted sediment].
AVS>1.0 or COD>30 : lPolluted sediment].
* Japan Fisheries Resource Conservation Association
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Fig. 6. Seasonal changes in dissolved oxygen (DO) sur
veyed at 1lm above the substrate of stations A—1
from April to December in 1998. Shady part indicate
the period of low oxygen (DO=3 mg<l—1).
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