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TIDAL VARIATIONS OF THE CHEMICAL CONSTITUENT

CONTENTS IN THE LAVER BED SEA WATERS IN WAN DO
GUN FROM OCTOBER 1968 TO FEBRUARY 1969

Chong Hun Won and Kil Sun Park

Pusan Fisheries College

ABSTRACT

Tidal variations of various chemical constituents in the laver bed sea waters in Wan Do Gun were

determined over one spring tidal cycle from Oct. 1968 to Feb. 1969. Tatal ranges and means of the

contents at Pyung-il Do and Wan Do are as follows.

Constituent

Water Temp.(°C)
pH

Chlorinity (%)

Mg (g/L>

Ca (g/L)

0O (%

Si (pg-at/L)

P (ug-at/L)

NO-sN (gg-at/L)

NO~N (pg-at/L)

NHs-N (ug-at/L)

Fe (pg-at/L)

Pyung-il Do
7.6—22.7, 14.2
8.1—8.3, 8.2
18.19—18.67, 18.41
1.251—1.305, 1.281
0.381—0. 404, 0.395
87.9—103.0, 95.4
5.51—11.45, 8.23
0.09—0.30, 0.18
1.14—3.22, 1.75
0—0.05, 0.01
1.20—.4.73, 2.28
0.73—20.39, 5.42

7.2—23.3, 13.9

Wan Do

8.1—8.3, 8.2
18.04—18.63, 18.35
1.244—1.301, 1.277
0.379—0. 403, 0.39%4
87.8—103.0, 94.6
4.12—15.27, 8.85
0.03—0.64, 0.25
1.00—2.94, 1.79
0—0.04, 0.01
1.02—7.08, 2.38
1.06—18.53, 6.08

Although the average monthly variations of each content at Pyung-il Do were similar to those at

Wan Do, most of the contents at Pyung-il Do were at a slightly higher level than at Wan Do. The

values of silicate-silicon, phosphate-phosphorus and soluble iron, however, showed high levels at

Wan Do. Chlorinity, magnesium, calcium, dissolved oxygen, silicate-silicon and phosphate-phosphorus

contents increased from Oct. 1968 to Feb. 1969, though the content of soluble iron decreased before

December and slightly increased in January and February. The average monthly variations of amm-

onia-nitrogen and nitrate-nitrogen contents were irregular. The nitrite-nitrogen content appeared in

trace amounts in the months with a comparatively high water temperature, i.e., October and Nov-

ember, but in midwinter it was undetected.

The ranges of the tidal variations of the contents of each chemical constitucnt were not significantly
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wide, though the contents varied excessively by the hour, and this may show the irregularity of the

water quality in Wan Do Gun coastal area. As a rule, no regular tidal variation of the chlorinity was

observed except slightly decreased value at ebb tide at Wan Do. In general, although the pattern of

the variatjons of calcium and magnesium contents were similar to that of the chlorinity, no definite

relationships between these constituents and chlorinity were observed, Tidal variatons of the dissolved

oxygen content, nutrient salts and soluble iron were irregular,
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Fig. 1. Topography of the sampling station, Pyung-il
Do.

Fig. 2. Topography of the sampling station, Wan Do.
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Table 1. The total range and mean of the variations of the contents of chemical constituents over one tidal
cycle in the laver bed sea waters in Wan Do Gun from Oct. 1968 to Feb. 1969.

Pyung-il Do Wan Do
Constituent R S S —
Range E Mean Range | Mean
Water Temp.(°C) 7.6—22.7 | 142 | 7.2--22.3 | 13.9
pH 8.1—8.3 8.2 8.1—-8.3 8.2
Chlorinity (%) 18.19—18.67 | 18.41 18.04—18.63 | 18.35
Magnesium (g/L) 1.251—1.305 | 1.281 1.244—1.301 | 1.277
Calcium (g/L) 0. 381—0. 404 0. 395 0.379—0.403 | 0.394
Dissolved Oxygen (%) 87.9—103.0 95. 4 87.8—103.0 94.6
Silicate-Si (ug-at/L) 5.51—11.45 8.23 4.12—15.27 8.85
Phosphate-P (ug-at/L) 0.09—0. 30 0.18 0.03—0.64 [ 0.25
Ammonia-N (gg-at/L) 1.14—3.22 1.7 1.00—2.94 1.79
Nitrite-N (ug-at/L) 0 —0.05 0.01 | 0 —0.04 0.01
Nitrate-N (pg-at/L) 1.20—4.73 2.28 1.02—7.08 2.38
Soluble-Fe (ug-at/L) 0.73—20. 39 5.42 1.06—18.53 6.08
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Fig. 3. Monthly variations of the means of the contents of chemical constituents.
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Fig. 4~1. Tidal variations of the water temperature. Fig. 4-2. Tidal variations of the pH value.
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Fig. 4-4. Tidal variations of the magnesium contents.
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Table 3. Ratios of calcium and magnesium to chlorosity in Wan Do Gun ccastal sea waters.

18.56 g/L <Cl <19.04g/L (18.14—18. 60%&

: ‘ Ca/Clx 10" Mg/Cl x 10¢
Sampling Date Sr;]g,pffs! S T B V5 ‘[ i i
] | Mean ! Range Dtev'. |  Mean | Range SI,)lev
Oct. 1, 12 | 205 204—206 | 0.8 | 673.7  671.4—676.6 | 0.7
Nov. 10 | 21 209-213 | 1.3 | 679.8  677.1—681.1 1.4
St.1 Dec. 3, ' 68 1| 212 210—216 | 2.1 | 679.8  676.7—687.5 3.1
Jan. 17, * 69 1 | 210 209—211 | 0.7 | 6831  681.9—685.9 1.1
Feb. 1, ’ 69 1| 210 209—212 | 0.9  683.9  682.2—688.0 1.7
Oct. 4, 68 i 12 | 206 204—207 | 0.8 | 673.3 | 669.9-675.7 1.8
Nov. 6, 68 10 | 21 209—212 | 1.2 68L.3 | 676.6—690.1 3.9
St.2 Dec. 5, 68 ! 1 20 208—214 | 1.8  680.5 | 677.6—684.3 2.0
Jan. 19, 69 11 | 21 210—212 | 0.8  681.4 | 679.1—682.8 1.1

. |

Feb. 3, '69 boon 210 209—212 | 0.9 | 684.3 | 682.1-687.5 1.7
Total | 20| ws—z1z | 11| 6801 | e73.3-6843 1.9

Table 4. Ranges and standard deviations of calcium-chlorosity and magnesium-chlorosity ratios at a definite

chloraosity.
== | / ‘ ! 4 o
No.of | Chlorosity | Ca/Clx10 Me/clx10 e
Samples ] (g/L> I Mean ‘ Range I Std. Dev. Mean Range {‘ Std. Dev.
0 | 18.80 | 2107 | 209~212 | 12 | e8l2 | er6.6—6841 | 21
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Table 5. Ranges and means of the average monthly
variations of the ratio of total nitrogen cont-
ents to phosphate contents (N/P)

St. 1 St. 2
Month ——
Range  Mean Range Mean
Nov. 1968 26.8—42. 4 ! 34.6| 46.0—107.7| 73.8
Dec. 1968 | 16.5—31.0 | 24.3] 8.1—37.4| 15.5
Jan. 1969 13.6—27.4 ] 19.7 8.0—19.2 13.5
Feb. 1969 15.6—30.6 | 21.2| 10.2—39.6 ] 26.2

Total range and mean [ 8.0—107.7, 28.6
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#H | 8.1-8.3, 8.2 8.1—8.3, 8.2
Chlorinity (%) ‘ 18.19—18.67, 18.41 18.04—18.63, 18.35
Mg (g/L) ; 1.251—1.305,  1.281 1.244—1.301,  1.277
Ca (g/L) 0.381—0.404,  0.395 0.379—0.403,  0.394
0, (%) 87.9—103.0, 95.4 87.8—103.0, 94.6
Si (ug-at/L) ; 5.51—11.45,  8.23 4.12—15.27, 8.8
P (ug-at/L) ! 0.09—0. 30, 0.18 : 0.03--0. 64, 0.25
NO™s-N (pg-at/L) 1.14—3.22, 1.75 ‘ 1. 00—2. 94, 1.79
NO™»N (pg-at/L) 0 —0.05, 0.01 0 —0.04, 0.01
NHs-N (pg-at/L) 1. 20—4.73, 2.28 1.02—7.08, 2.38
Fe (ug-at/L) 0.73—20.39,  5.42 ‘ 1.06—18.53,  6.08
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