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Abstract

Seasonal variations of the contents of some chemical constituents of the estuary water at two definite stations
of the laver bed in Nack Dong River have been determined over one tidal cycle in spring tide from Nov. 1962
to Oct. 1963. The ranges of annual variations of the contents at station 1 and station 2 are as follows: water
temp. 2.2-30.8°C, 3.3-28.0°C; pH 7.8-8.5, 7.9-8.4; chlorosity 0.025-19.66 g/, 4.31-19.56 g/; magnesium
0. 00355-1. 365 g/, -1.524 g/f; calcium 0. 00537-0. 482 g/f, — -0.590 p/l; saturation % of dissolved oxygen
71.8-123. 2%, 88.2-113.8%: silicate-Si 8.00-125.5 pg-at. /I, 6.70—100.5 gg-at. /I; phosphate-P 0.12-1.47 cg-
at. /1, 0.11-1.09 gg-at. /f; ammonia-N 4, 88-25.45 pg-at. /1, 4.12-17.58 sg-at. /15 nitrite-N 0. 07—0. 75 pg-at. /1,
0.08—0. 58 ug-at. /I; nitrate.N 2.11—6.89 wpg.at. /I, 1.85—7.45 pg-at. /I each.

The annual tidal variations of the constituents at station 1 are more remarkable than of station 2. The chlo-
rosity, magnesium and calcium contents are decreased nearing the slack after ebb, and increased abruptly then
one hour after the slack. The contents of the other constituents are varied according to the chlorosity variety.
The values of pH, chlorosity, magnesium and calcium contents are lower in summer than winter, while the
difference of seasonal variations of the 9 saturation of dissolved oxygen is not remarkable. The phosphate-P
and total nitrogen contents have a tendency of increasing within a definite range, while the siticate-Si increase
proportionally, to the increasing of mixing percentage of fresh water. The average values of Si/P and N/P
are stveral times greater than of the normal in sea water. The chemical composition considered from the value
of Mg/Cl or Ca/Cl of estuarine water varies according to the variety of chlorosity, even at the high chlorosity
of 19 g/l
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FKifks 2~31°C, 5~28°C: pH; 7.8~8.5, 7.0~8.4: BEMEE: 0.025~19.7 g/l 4.21~19.6g/l: Mg; 0.0036~
1.57 g/, ——=~1.51g/l: Ca: 0.0056~0.48 g/l, —~0.59g/l: Og 72~123%, 88~114%: Si; 8.0~126 sg-at.
/A, 6.7~101 wg-at. /b Py 0.12~1.47 ggat. /2, 0.11~3, 09xg-at. /1: NHa-N; 4.9~25.5 ug-at. /I, 4.1~17.8 zg-
at. /1t NO=2-N; 0.07~0.75 sg-at. /1, 0.08~0.58 pg-at. /- NO3N; 2.1~6.9 gg-at. /I, 1.9~7.4 pg-at. /1.
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Table 1. The range of annual variations af chemical constituents over one
tidal cycle in spring tide from Noyv. 1962 to Oct, 1963

Water temp. (°C
|JH
Chloresity g/
Magnesiura (g/)
Culcium (g/D)
Dissolved Oxygen{9s) (Per cent saturation}
Silicate-Si(yg-at. /
Phosphate-P {zg-at. /1)
Ammonia-N (zg-at. /1)
Nitrite-N (ug-at. /1)
Nitrate-N (gg-at. /1)
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Table 2. The range and mean of seasonal variatcons of chemical constituents of the
estuarine water at definite stations over cne tidal cyvcle in spring tide.
Date Nov. 28, 1662 Nov. 25, 1962 Dec, 26. 1962 Dec. 27, 1962
Station St. 1 St 2 St 1 St 2
Water temp. 9.2~12.8 7.0~10. 7 9 9~12.1 10, 4~11.7
(&(®)! il.o 94 11.2 11.1
pi 8.2~8.3 82 8 3~8.4 8.4
&3 8.2 8.4 8.4
Chlorosity 11.15~18. 28 17. 40~18. 10 14. 33~19. 29 18, 86~19. 28
(g/h) 16. 26 17. 88 17.75 16.03
Magnesium 0. 820~1. 445 1. 218~1. 407 1. 069~1. 35} 1. 325~1. 448
(g/h) 1.176 1. 302 1. 303 1. 395
Calcium 0. 275~10. 482 0. 396~0. 491 0. 328~0. 453 0. 417~0. 590
(g/D) 0.419 0. 436 0. 400 0. 463
Disselved Oxygen 80, 1~102.5 91, 7~102.5 t 92.2~113.9 &8.3~107.5
(percent saturation) 96. 2 97.1 i 101.1 98.0
Silicate-Si 13. 00~52. 50 17. 25~24.00 8. QD~38. 80 7. 30~28. 40
(ugat. /D) 24.66 20. 44 29.57 16. 71
Phosphate-P 0. 15~40. 48 0. 28~1, 09 0. 28~1. 47 0. 12~0. 48
(ug-at. /1) 0.23 0.57 0.57 0. 39
Ammonia-N 5. 26~14.15 6. 05~10. 76 7.01~10. 09 5.90~13. 42
{ug-at. /1) 9. 05 214 812 2. 38
Nitrite-N 0.1t~90. 37 0. 12~0. 41 0. 26~0. 57 0. 34~0. 49
(rg-at, /) 0.22 0.21 0. 40 0.42
Nitrate-N — _— 4. 10~6. 89 3.45~7. 43
(ug-at. /) 3.25 5,31
Jan. 13,1963 | Jan. 12,1963 { Fep. 7, 1963 | Feb. 9, 1963 | Mar. 9, 1963 Mar. 10, 1963 I Apr. 23, 1963
St 1 St 2 St. 1 St. 2 St 1 St. 2 St 1
2.2~6.7 3.3~4.7 4.9~9,2 3.9~5.9 I’ 6.8~8.4 6.9~8.6 i1, 2~14. 4
4.0 4.1 6.9 5.1 7.3 7.8 12.4
8.3~8.4 8 3~8.4 8.2~8.3 8.3 8.3~8.5 8.3 8.0~8.3
83 8.3 8.3 ! 83 85 8.3 8.1
13.78~18.94 | 19.25~19.56 15.81~19.66 19.45~19.52 | 15.36~19.38 19.11~19.50) 1.52~13.53
16. 35 19.31 18. 61 - 19.47 17. 60 19. 27 4.74
1.181~1. 440 | 1. 352~1.520 | 1. 214~1. 467 1.363~1.489 | 1.150~1.565 ' 1.432~1.524 | 0.0503~0. 955
1, 300 1.428 1.339 1. 427 1. 336 1.472 0. 319
0. 290~0, 398 | 0. 381~0. 411 | Q. 316~0, 388 0. 365~ 0.384 . 0.306~0.390 | 0. 378~0. 400 0. 012~0. 280
0.339 0. 395 0. 361 | 0.374 0.363 0. 389 0. 107
86.3~104.2 | 93.9~105.4 | 93.1~123.2 ! 96.1~105 8 | 95.8~103.3 3 96. 4~104. 6 86, 0~99. 9
99,0 99.6 102. 5 ; 100. 5 I 99.9 i 100. 3 93.4
10. 70~39. 50 | 10. 70~14. 10 | 10.60~29.00 | 8.90~12.70 . 8 30~24.25 ‘ 6. 70~12. 10 47.00~109. ¢
18.79 12. 49 16. 94 i 10. 23 13.75 | &.65 87.36
0.71~1.35 0.34~0. 83 0.26~1.34 | 0.16~0.35 0. 12~0. 32 0.11~0. 34 0. 42~1.03
0.98 0. 53 0. 66 0. 28 021 0. 17 0.73
5. 22~8.04 6. 16~11.80 . 6. 77~11.60 ; 8. 82~15.20 - 3.10~8.63 ' 3. 20~~8, 91 5. 86~9. 98
6. 29 7.28 8.8 ! 11. 59 6. 57 | 6. 80 7.49
0. 33~0,53 0. 27~0. 58 0.34~0.75 ! Q. 21~0. 37 0. 12~0. 35 0. 19~0. 49 0.11~0.22
0. 42 0.41 0. 49 0.28 0.23 0.24 0.16
4. 38~6. 17 4.19~6. 15 2.11~5. 15 2.45~2.73 3. 04~4. 01 1. 85~2.355 2,79~4.99
5.23 5.24 3.47 260 | 3.54 2.33 4.08
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Apr. 24, 1963 | May. 9, 1963 | May. 10,1963 | Jun. 22, 1963 l Jun. 1963 | Jul. 6, 1963 [ Jul. 7, 1963
| —— - ——e
St. 2 St. 1 St. 2 St. 1 5 St. 2 St. 1 S 2
11.8~14.6 13.6~17.5 13.1~14.9 20, 5~25. 7 — 21.3~25. 4 22.1~24. 4
12.7 15.6 13.9 22.0 24.5 23.2
8.2~8.3 8.1~8. 2 8.2 7.8~8.1 _ | 7.8~7.9 8.0
8.3 8.2 8.2 7.9 ! 7.9 8.0
9.58~15.51 | 2.14~17.52 | 13.36~18.19 | 1.98~12.42 —_— ] 0. 025~12. 07 4.31~8,23
13.18 10. 50 15. 63 5.62 ! 2.34 ' 6. 40
1
0. 711~1. 070 | 0. 200~1. 248 | 0. 975~1. 289 [0.00355~0.0103 — 0. 00700~0. 813 | 0. 322~0. 589
0.920 0. 791 1.122 0. 00671 ] 0. 014 . 322
0. 209~0. 316 | 0. 051~0. 351 | 0. 283~0. 359 [0.00557~0.0107] -— 0. 00800~0. 238 | 0. 0930~0. 167
0.276 0.212 0.317 0. 00714 0. 049 0. 100
97.4~111.4 | 73.8~98.9 | 93.5~107.4 | 71.8~102.6 — 89, 8~97. 3 90. 6~101. 5
101.1 - 90.6 99.6 85. 4 93.3 96.0
19.50~-38.25 | 11. 90~103.5 | 11.90~39. 75 — — 83.00~109.0 | 70.00~10%.5
20. 63 51. 49 24.13 98. 10 89. 38
0.23~0.58 0. 19~0. 80 0. 16~0. 31 — — 0.45~1.16 0. 49~-1. 00
0.37 0.47 0.22 0. 83 0.76
4.12~8.75 4.92~14,97 | 4.12~4.84 — — 15. 16~25, 45 10. 30~14. 30
5.66 8. 11 ‘4.65 21.18 11.52
0.08~0.20 | 0.15~0.30 | 0€.09~0.18 —— — 0. 15~0. 23 0. 15~0. 28
0.14 0. 20 0.14 0.18 2.10
3.19~4. 39 2. 58~4. 44 2. 20~2. 90 — —_ 2.99~4. 22 —
3.77 3.38 2.58 3.58
Aug. 5, 1963 | Aug. 6, 1963 | Sept. 17, 1963 | Sept. 18, 1963 Oct. 2, 1963 Qct. 3, 1963
St. 1 St. 2 St. 1 St. 2 St. 1 St 2
24.9~30.8 21.0~28.0 22.7~24.5 23,3~27.1 |  19.0~22.3 20, 3~23. 5
28.3 24.6 23.5 24,5 20.8 21.7
7.9~8.2 8.2 8.0~8.2 8.0~8.2 8.0 7.9~8.1
8.0 82 81 81 3.0 81
0. 82~12. 41 11. 11~16. 56 8. 00~17. 29 15. 90~16. 89 10.73~18.15 17. 55~17. 96
4.82 13.57 13.61 16. 62 14. 45 .17.68
0. 026~0. 832 0. 740~1. 130 0. 527~1. 149 1.071~1. 149 0. 780~1. 239 1. 189~1. 262
0.317 0,922 0. 925 1. 110 1.029 1.227
0.012~0.286 | €. 230~0.337 0. 203~0. 366 0. 330~0. 381 0. 239~0. 382 0. 362~0. 388
0. 109 0. 282 0. 294 0. 358 0. 256 _ 0.378
86. 7~113.0 88.2~113.8 87.1~96.8 92.1~112.9 87.1~102.4 | 93, 5~100. 8
95.1 102. 0 89.4 101. 3 97.8 97.2
27. 50~125.5 23. 75~57. 50 13. 40~66. 00 11. 40~33. 75 8. 50~46. 00 9.90~18.25
85.75 . 40. 61 42.66 20. 89 28. 20 12.78
0. 21~0. 39 0. 11~40. 32 0. 27~1.02 0. 22~0.32 0. 16~0. 57 0.36~0.77
0.28 0.24 0.56 0.26 0.34 0. 50
4.88~16. 15 5.72~17. 58 6.97~14.66 7.57~10. 27 7.15~9. 51 | 6.49~7. 15
10. 06 11- 38 11.71 8.75 8.08 : 6.79
0.07~0. 13 0.09~0. 14 0. 10~0. 21 0. 24~{. 32 0.10~0.20 | 0. 18~0. 21
0.09 0.12 0.16 0.27 0.12 ; 0. 19
3.63~4. 69 3. 39~5. 54 3. 47~5.33 3.45~4. 46 3.95~5.12 | 2. 86~5. 44
4,03 4.51 4.20 4.07 4. 49 | 3.81




198 e £ 2] KR o
Table 3. The runges of tidal variations of the mixing percentage of fresh water
in spring tide at definite stations from Nov. 1962 to Oct. 1963.
=t A S— | S
Detn. Nov, 23, Dec. 27, I Jan. 12, Feb.9, | Mar. 10, Apr. 24, May. 10.
Tide 1962 1962 | 1963 1963 @ 1963 1963 1963
Ebb St. 1|7 13~32. 32; 1.91~13. 10: 3.67~24.87| 0.26~ 2. 92 1. 46~16. T6/48. 31~97. 59112. 07~75. 10
Tide St. 2| 6,053~ 6. 27i 2.18~ 3.08 0. 11~ 1. 59i o ~0 48!, 0. Td=~ 2.07]19. 23~33. 14| 5. 62~29.33
Flood St. 119.92~43.51 1.59~27, 10 ~29,92 0. 37~19. Bli ~21. 87|31. 11~92. 28/10. 87~89. 11
Tide St. 25562~ 8 92 1.28~ 3.35) 1.33~ 1.54 0. 16~ D 48] 0. 21~ 2.12/24. 91~49. 71|15, 77~25. 39
YR .lI._______. S e R R
Detn. June, July, 7, Aug. 6, Sept. 18, Oct. 3,
Tide 1963 ‘ 1963 1963 1963 1963
Ebb St 1| ——  91.76~99,18[36. 80~05. 8312, 08~43, 87 T, 7i~d5, 53 :
Tide St. 2| ~——  65.33~82 48[15. 03~29. 95/12, 22~13. 22] 7. 75~ 8.98 |
Floud St. 1 — ‘38. 6099, 87146. 48~~99. 13]16. 04~59, 32(10. 38~45. 09
Tide St. 2 — ~86. 7835. 85~42, 91|12, 53~13. 12} 7. 17~ 9.24
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Table 4. The range and mean of seasonal variations of Si/P and N/P from Nov. 1962 to Oct. 1963

St. 1 St 2
Month Si/P (ugat./D | N/P (ugat./D Si/P (ug-at. /D N/P (ug-at. /1
Nov. 1962] 40.63~201.92, 112.03 17.43~ 61,61, 38.60 —_—
Dec. 1962| 17,78~121.70, 52.53 16,94~ 53,18, 32.72 | 23.04~236.67, 80.32 | 25.71~ 44.26, 35,57
Jan, 1963 8.16~ 41,88, 20.39 812~ 19.71, 13.21 15. 66~ 40.88, 25,23 | 14.07~ 39.38, 26,45
Feb, 1963) 7.99~ 52.31, 29.07| 16.82~ 28.17, 22.15| 26.97~ 58.75, 37.99 | 39.63~ 77.81, 53.09
Mar, 1963 28.62~151.56, 70.41 | 3166~ 69.67, 51.30| 35.59~ 85.38, 54.53 | 33,09~ 90.45, 62.55
Apr. 1963 79.66~23C, 14, 127.16 10, 74~ 28,20, 16.32 | 44,34~142.00, 89.19 | 14.29~ 47.68, 28.98
May 1963 42, 22~230.90, 102,96 | 16,80~ 51.84, 28,77 | 64.74~189.29, 112.65 { 24.45~ 46.25. 36,35
June 1963 —_— _— — —_—
July 1963) 77.97~212.22, 127.93 | 21.55~ 58.38, 30.39 | 80.00~172.45, 123.38 _—
Aug. 1963 91,67~502.00, 307.71{ 23.49~ 91.00, 53.10 | 131.94~270,45, 178,99 | 38.58~163.90, 70.91
Sept. 1963 20.54~108.20, 73.72 | 12.59~ 48.77, 37.40  40.71~146.74, 82.73 | 65.75~111.82, 86.58
Oct. 1963 31.48~181.25, 86.3% ' 39.96~149.64, 73.69 | 1896~ 33.61, 26.27 ! 22.62~ 50.14, 37.19
Annual 7.99~302, 101 8. 12~130. 35.9 15. 66~270. 5, 77.26 ‘ 14.07~163.9, 48.63
s 18 408(1954).

1) 8%, &3k 6, 176(1962). 4) Bostwick H. Ketchum, et al., J. Mar, Res.

2) JLEE). kAW 5. 1(1963). 17, 282(1938).

3) Rinnosuke Fukai, Bulf. Chem. Sec. Japan, 27,



