The Journal of the Oceanological Society of Korea

Vol. 5, No. 1, p.30—36, June 1970

B BRE RERE fERE deol KEAH HHH

7 -} LY
Lok E KR

INVESTIGATION OF WATER QUALITY IN THE LAVER
BED AT YONGWON RI, CHANGWON GUN DURING
THE SPRING AND NEAP TiDE IN MARCH 1970
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Pusan Fisheries College, Pusan, Korea

ABSTRACT

The water quality of the laver bed at Yongwon Ri, Changwon Gun was investigated during the
spring and neap tide in March 1970.

The effect of tide on the contents of various chemical constituents was irregular and the variation
ranges of the contents were narrow. The pH value during flood and ebb tide was a constant of 8.2.
The chiorosity range varied from 19.15 to 19.33 g/, the difference of 0.18 g/l being comparatively
small for coastal waters. The nutrient salts contents varied irregulary with the change in tide, but
nitrite and soluble iron were not detected.

In local distribution, chlorosity and silicate-silicon contents were found to be more at Sts. 1,2 and
3 in the eastern area than at Sts. 4, 5 and 6 in the western area, whereas nitrate and ammonia
contents were found to be more at Sts. 4, 5 and 6. The nitrate content was especially high, being
twice as much as that at Sts. 1, 2 and 3 in the eastern area.

In the spring tide, chlorosity was found, on the average, to be as much as 0.06 g/l higher than
in the neap tide, but the contents of nutrient salts were higher in the neap tide, especially the
nitrate content was twice as much.

When compared with other selected local laver bedrs, i.e., tke tidal flats of the Nackdong and
Somjin rivers, and of Wan Do Gun, the chlorosity level was kighest but the nutrient salts contents
level was, in general, slightly lower and the variation ranges narrow in the laver bed at Yongwen Ri.

The nitrate content, in particular, was one tenth smaller than the others.
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Fig. 1. Location of sampling stati>ns in the

laver bed, Ung Dong Myon.
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Table 1. Tidal variations of the chlorosity and nutrient salts for the neap tide on March 17, 18, 1970.
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Table 2. Tidal variations of the chlorosity and nutrient salts for the spring tide on March 22, 23, 1970.
| [ e | Water] Solb-Sil, S~ INHg— NO; | NO; | Solb. |
o ; ICu- 3 | PO, — 3—| NOg 5 | Solb.
g St.{Time Tide[rrent Depth iTemp., pH Cl | Mg Ca (ug P‘ N =N =N [ —Fe!
! i (cm/ "o 3 Ceg- | Ceg- | Gug | (pge g
< NCIRNEe /D | /D] (&/D | at/D] B | 5| S| el a({}%_
10:20 Ebb | 33| 2.5 8.3| 8.2 19.29} 1.274 0.4181] 6.1 |0.11| 3.5 ;‘c"t‘igt" 0.17 ;C';gg‘
12:200 # | 165| 1.7 9.0| 8.219.23/1.278 0.4165 7.3 [0.17| 3.3 u |0.16| n
Ul ygizol o 27| 1.0 9.3| 8.219.27 1.272) 0.4165 6.4 |0.14 | 2.9 # [0.15| »
15:45Flood| 0] 1.1 9.0 8.27 19.24[ 1.273] 0.4161) 5.8 |0.12 3.5 # [0.14| »
17:30) # | 143| 1.6 87| 8.2(19.26 1.271/ 0.4163 5.6 [0.11| — | un | - v
o | 9:40 Flood 65| 2.5| 8.2| 8.2]19.24 1.275 0.4157 7.4 '0.13] 3.6' no 017 u
T~
S | 11:40, Ebb | 194 | 1.9| 8.9| 8.2|19.26(1.273) 0.4173 5.9 0.12 3.3 » 014 »
gl 1340 # | 213 09| 88| 82)19.20 1.272 0.4162 6.4 10.14 ! 2.7f o016 u
- 115:10I " 30| 0.8 9.1! 82/19.23) 1.271 0.4159| 7.8 ! 0.16 . 3.4! » 0.18: w
s 16:30, Flood 76 | 1.0| 8.5 8.2 |19.28 1.271) 0.4164/ 7.3 0.13 | 3.4 «# 017
| 18:00 ~ | 205 | 1.6 | 8.3 | 8219.20/1.273 0.4152 5.8 0.11| 3.0 [0.080.13  «
| 9:00 Flood 112 22| 8.0 | 8219.26 1.277] 0.4180 7.6  0.13| 2.9]0.06|0.23'
‘ 111:00 Ebb | 65| 1.8| 8.3 8.219.331.274) 0.4167] 6.8 |0.12 3.3 ;‘C“t‘égt'i 0.17 ' »
3 113:00 » | 197| 0.9| 87| 8.2[19.27 1.277, 0.4170, 5.6 [0.12| 3.1| » |0.14
| 17:00, Flood 143 | 0.5| 9.2 8.2|19.28 1.274/ 0.4169| 8.3|0.15| 3.51 » | 0.13 o~
[18:25 # | 160| 1.4| 8.2 82|19.24 1.273 0.4166 5.7 | 0.12| 3.2| 10.14 |
|| o0 slack| 0| 45| 85| 8.2]19.25 1.278 0.4150 13.5 [ 0.12| 45! # [0a1| »
'11:40) Ebb . 2551 3.4 9.0| 8.2|19.15 1.279 0.4192 5.0 [0.10| 4.5i » ' 0.35|
411340 # | 171 28] 8.8 8.2 19.25 1.279, 0.4182 4.7 |0.10 | 4.8 # 0.34| »
{16:00;' Flood 144 | 3.0| 85 8.2 19.19t 1.274) 0.4172) 6.7 1 0.09] 3.3! » §o.32i "
17:300 ! 26| 3.5| 83| 8219.18 1.267 0.4179] 5.3 |0.11| 2.6 | » [0.24| ~
o 9:40 Bbb | 17| 3.6| 87| 8.2]19.27] 1.277 0.4181] 5.5[0.08] 45| » 03|
S 12:2oi ol 154 2.5 9.1| 82 (19.22 1.277 0.4173) 4.7 [ 0.12| 4.6 ~# 0.31| ~
sl 14:20 Slack 0| 2.0 8.8 8.2/19.2011.279 0.4192 4.9 |0.10| 4.8 035
“ 16:30 Flood 83| 2.5, 84| 82(19.191.274| 0.4182 7.6 [ 0.11| 3.0| ~ 0.28| «
< 18:00, # | 171| 3.0| 83| 82|19.18 1.271] 0.4195 5.9]0.12| 2.5| « !o.zs "
| lm:zs: Ebb‘ 19| 3.0| 85| 82! 19.25 1.276) 0.4163 81]0.10) 45 » |o30]|
g | 12:50, ] 128 | 1.9| 88| 82 19.23 1.283 0.2174, 5.3 |0.11 | 4.6 » |0.31| ~
: 15:00; Flood 0! 1.7] 88| 8.2,19.17 1.278 0.4185 4.3 | 0.11 4.6“ no10.31] »
17:00, # | 17| 22| 83| 82|19.18 1.271) 0.4187 5.6 0.10| 26. # |0.26| »
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Fig. 2. The variations of the water temperature and

chlorosity at each station during the spring tide.
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Fig. 3. The voriations of the silicate-Si and phosp-
hate-P contents at each station during the spring
tide.
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Fig. 4. The variations of the nitrate and ammonia
nitrogen contents at each station during the

spring tide.
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Table 3. Variation ranges and mean values of the contents at each station.

" Station ‘ ‘
. 1 2 3 4 1 5 : 6
Constituent T 1 |
] [ -
7.0—8.0 7.0—7.5 7.5—8.0 —_ | — i —
Water | Neap 7.4 7.2 J 7.8 22 | 7.0 | 70
Temp. . —_— : -
*C) Sprin 8.3—9.3 8.2—9.1 | 8.0-9.2 8.3—9.0 8.3—9.1 8.3--8.8
pring 8.9 8.6 | 85 6 .87 8.6
Neap | 19-15-19.25 | 19.15—19.19 | 19.15—19.21 — : —
ar P 19.20 19.19 | 19.18 19.15 19.15 19.18
(e/D Spring | 19-23—19.29 ! 19.20—19.28 | 19.24—19.33 | 19.15—19.25 | 19.18--19.27 | 19.17—19.25 -
PHNE 1 19.26 19.23 | 19.26 | 19.20 19.21 19.21
; |
‘' 5.8-8.5 6.2—8.1 6.0—6.8 — ; — --
Neap } l : _ __
Silicate-Si 69 72 63 178
(ug-at/l) Sori 5.6—7.3 5.8—7.8 5.6—8.3 4.7—14.0 47—7.6 | 4.3-8.1
| SPTIng 6.2 6.8 6.8 7.0 5.2 P 5.8
M ' 0.10—0.26 | 0.12—0.24 | 0.14—0.15 — — —
o o Neap ' Tilig 0.20 0.14 0.17 0.17 -
PO—P o - —_— SRS S —
(pg-at/l) Sprin 0.11—0.17 ~ 0.11—0.16 | 0.12—0.15 | 0.09—0.12 0 08 0 12 0. 10——0 11
pring 0.13 0.13 0.13 0.11 0.11
' Neap | 0-31—0.51 | 0.35—0.51 | 0.28—0.32 — — ! —
NO™5—N P 0.41 0.44 0.30 0.30 0.34 | —
(ug-at/L) Sori 0.14—0.17  0.13—0.18 & 0.13—0.23 | 0.14—0.41 | 0.28—0.39 | 0.26—-0.31
| SPUINE 1016 0.16 | 016 0.32 j 0.32 0.30
3. 0—3 7 3. 5—3 7 3 3—3 5 — ‘ - —
NHe—N \ Neap ‘ } 34 | 36 3.6 -
(ug-at/D) Sori 1 2.9—3.5 | 2.7-3.6 2.9—3.5 [ 2.6—4.5 | 2.5—4.8 2.6—4.6
pring ‘ 3.3 | 3.3 3.2 J 4.0 | 3.9 4.1
BRG] AT —HHSE fhisRe A T 42 Hold), sy dmuole
= BEHEE S #45] o g4 E5 av g AL ol
LM 1 1042140 SR gm, B

Table 4. Comparision of mean values and variation ranges of the contents during one spring tidal cycle

in laver beds at selected locations.

\ Place Yongwon Ri  Hongti* Hasin Ri¥ Taein Do® Pyung-il D03’? Wan Do®
S Changwon Kimhae Gun Kimhae Gun| Kwangyang - Wan Do Gun. Wan Do Gun
s (I‘l/lln ™ M Gun 1 i
. ’ ar. 22— ar. 9, . (Mar. 10, (Feb. 1—2, (Feb. 1, | (Feb. 3,
CO"S““‘E’NA 23, 1970)  1963) | 1963) 1962) | 1969) - 1969)
Water Temp  8.0-9.3 | 6. 8—8 4 6.9-8.6 0.8-7.4 7. 6 9 2 7.2—8.4
0 87 | - 3.5 8.1
H 8.2-82 | & 0-8.2 8.0-8.2 8.0—8.2 8282 | 81-8.2
8.2 8.1 ‘ 8.2 ! 8.2
Chlorosity 19.15-19.33 | 15.36—19. 38 19.11—19.50 } 11.0—18.17 18.86—19.02 | 18.78—18.93
(g/l) 19.23 17.60 19. 27 15.0 18.98 18.85
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\ Place Yongwon Ril Hongti® Hasin Ri® ; Taein Do% I;yung-il Doa); Wan Do¥ i
N ghangwon Kimhae Gun| Kimhae Gun] Kwangyang = Wan Do Gunl Wan Do Gun
~ un ! Gun ' ;
Constituent (Mar. 22— | Mar. 9, [ (Mar. 10, (Feb. 1—2, { (Feb. 1, (Feb. 3, !
nsti ”e"\ 23, 1970) | 1963 | 1963) 1962) | 1969) 1969) !
Magnesium 1 1.271—1.283 | 1.150—1.565 | 1.432—1.524 | 0.711—1. 218 ! 1.294—1.301 | 1.283—1.294
(g/D [ 1275 ! 1.336 1.472 1.011 L 1.297 0.290 ‘
; T |
Calcium 0.415-—0.420 | 0.306—0. 390 | 0. 378—0.400 | 0.236—0.390 | 0.397—0.403 | 0.393—0.399 '
(/D) 0.417 0.363 0. 389 0.324 | 0.400 0. 397
(percizem 102—146 | 96.8—103.3 | 96.4—104.6 .  94—113 |90.3—103.0 | 97.0—103.0
saturation) 118 99.9 00.3 i 105 97.2 99. 4
. ) T
Silicate-Si 4.3-14.0 | 8.30—24.25 |6.70—12.10 | 9.75—40.48 | 7.77—9.09 6.83—9.31
(pugat/D) 6.3 13.8 8.65 P19.72 8.38 8.51
Phosphate-P | 0.08-0.17 | 0.12—0.32 ’ 0.11—0.34 | 0.48-0.57 | 0.12—0.29 0.11—0.31
(ug-at/D) 012 0.21 \ | 0.53 0.21 0.17 ;
Ammonia-N 2.5—4.8 5.10—8.63 | 5.20—8.91 | 2.70—4.11 | 1.44—1.90 1.35—2.29
(pg-at/l) 3.6 6.57 ] 3.48 1.60 1.72
I(\i:énatf/% undetected 0. 622_30 35 0- (1)9;10 49 0. 87120' 28 undetected undetected
Nitrate-N 0.13—. 41 3.04—4.01 | 1.85—2.55 | 1.39—3.27 | 1.89-—4.48 1.07—3.56
(ug-at/l) 0.24 3.54 2.33 2.16 2.74 2.47
Acid-solb.-Fe : ] _ 0.10—0.16 | 2.29-6.70 | 1.98—7.78
Cug-at/D undetected | - | 0.13 410 4.90
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