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- Abstract

In order to find out diel change of sea water characteristics in the
eastern and western sea around Cheju Island in summer. Observations on a
standing point in each sea have been performed at two hours’ interval for
24 hours from June 20 to 22 in 1997.

Water temperature was almost uniform in the surface layer for each sea,
but those of the eastern and the western in the lower layer were different
as 152C and 1387, respectively. The distribution of salinity was 33.81%,
for the eastern surface, 34.33% for its lower layer, 33.34%, for the western
surface and 34.11%, for its lower layer, which indicated that the eastern sea
had a higher salinity and higher water temperature than the western sea.
The distribution of nutrients was similar to nitrate content in the surface of
the eastern and the western sea, but that in the lower layer of the eastern
was 1.77~226 ug-at/2 higher than the western. Unlike other nutrients,
phosphate content of the eastern was 0.03~0.23 yg-at/ £ higher than that of
the western in both layers. Those of silicate and nitrate appeared similar.
The distribution of chlorophyll -a was two to four times higher in the
western than the eastern, and that of carbon, hydrogen, and nitrogen was
almost similar in the surface for both points, but 0.08% for carbon, 0.05%
for hydrogen, and 0.02% for nitrogen in the lower was higher in the
western than in the eastern.

For the diel change, water temperature and salinity changed highest in
30 m depth. pH was a little higher at daytime than at night. Nutrients
changed a lot with depth, in which nitrate and phosphate were higher at
night than at daytime. The chlorophyll - a changed a lot with depth.

The ratio of nitrogen and phosphorus (N/P) was 13 for the eastern, and
16 for the western, which indicated that the western contained higher



nutrients. Both the eastern and the western showed 2 or so higher nutrient
ratio at night than at daytime. Unlike this N/P, the ratio of silicon and
phosphorous was almost not changed between daytime and night.
Furthermore, the difference between lower and surface was not so clear as
N/P.

The relationship between nitrogen and phosphorous was significantly
correlated as 0.669 for the eastern sea and 0.642 for the western sea. Even
In the relation AOU among N and P, the coefficient was 0.839 and 0.733 for

the eastern sea, 0473 and 0.665 for the western sea, all of which showed

highly significant correlation

i
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Table 1. Range and mean values of physical and chemical constituent

at each depth in eastern sea of Cheju Island.

[ Item Om 10m 20m 30m 50m | 75m | 90Om
| Tempocy Renzel 3181 S A 4 BE 1B | 1HE
’L Mean | 2341 | 2224 | 1933 | 1637 | 1516 | 1505 | 1487
gy (Remeel HEh  RE) 8L B4 | Y HR | HB
| Mean | 3363 | 3367 | 3387 | 34.07 | 3429 | 34.33 |34.36
- Densiy Ranse| 3307 | 33 | 2igs | BY8 | 5380 | B3 088
7 Mean | 2277 | 2314 | 2407 | 2495 | 2539 | 2545 | 2551

on  (Ranme] B3 BY | Bl §B gz?@ §?9 48
Mean | 819 | 821 | 820 | 814 8.04

bowe ¢ ) |Range 381 | Bdd | &% | B %58 é@ 38
Mean | 549 | 559 | 602 | 6.14 470

I, [Rense 930 | g9 | 23 88? é§§ 1‘&.’5‘1 5%
pe-at Mean| 222 | 276 | 231 814 | 857

- Noy-N |Range) 853 | 848 O3 99@ 9§§ i | %
et ) e 174 | 190 | 141 715 | 7.79
por - Range B3 | B3 | B 898 8é§ g8 | B4
pe-at Mean| 0.12 | 0.11 | 015 | 0.14 059 | 0.64
S5i0si - |Range| 453 :1?8 i 8 3.§§ 5% 5%
eat Mean | 2.85 397 | 447 | 69 | 862 | 9.15
Chl-g  |Range ae 8?3 0% | 8% | 8% | 8% | 0%
MM NMean | 0.07 010 | 015 | 027 | 010 | 012
S5t 0) |Range| S8 888 913 838 090 1 9% | 38
Mean | 1.27 1.27 1.12 126 | 1.63

ceos)  |Range| B8 88:1 845 88? 0% 8%,1 8%
Mean | 023 | 019 | 021 | 018 | 0.26 0.25

ne, |Ranee| 855 | @9 | 8% | 8% | B9 8?2 8%
Mean| 0.18 0.12 0.11 0.09 0.10 | 0.10 | 0.09

N |Range| 895 | 898 ) 89 | 898 | 8% | 899 | 8%
Mean | 006 | 006 | 006 | 004 | 0.04 | 004 | 0.04




Table 2. Range and mean values of physical and chemical constituent

at each depth in western sea of Cheju Island.

Item Om 10m | 20m | 30m | 50m | 75m | 90m
Temp. ey |Renee] AT 0398 1 0080 | 1% | B3k | BE | A
Mean | 23.16 | 20.76 | 1932 | 1632 | 13.81 | 13.79 | 1378

Salig  |Remee] B3 | 3383 | A0 §§38 413 | 319 |
Mean | 32.99 | 33.03 | 3351 3411 | 3411 | 34.11

Density  |Range| %0 | 3543 713} ”?‘ gg 2as | 2ol | B
O Mean | 22.36 | 2308 | 23.80 | 24.77 | 2554 | 2554 | 2555
o (Remze| BUE BYG | BX | BHY | BO5 | 89O | &0
Mean| 811 | 816 | 818 | 819 | 807 | 807 | 806

Doy ) (Ranee| F8h | BT | BEY | R | BIR | S | 4%
] Mean| 575 | 586 | 620 | 648 | 551 | 539 | 524
Cry, s $2 A% 05 46 | 49| 48 0%
HETaVt 7 "Mean | 199 | 275 | 347 | 280 | 707 | 635 | 632
[NO:-N | Range 933 0¥ | &A | B | g b8 | 4B
Ke-a Mean 190 | 146 | 187 | 571 | 538 | 552
[PO;-p - |Range 890 619 8% 8% 8:%5 8% | 8%
je-a Mean| 0.09 | 005 | 005 | 0.10 040 | 041
sior=sj |Range| &8 831 | BA) | 7if 1‘%)%61 % | s
j&-a Mean| 425 | 406 | 345 | 4.14 863 | 7.86
cni-p  (Range| B85 | B8 | G55 | 94 Y:i)'? 825 | B2
i Mean| 013 | 010 | 014 | 051 | 047 | 032 | 033
S/ () |RANEE 935 838 888 g2 \13:‘1% 5% | 4%
Mean 2.58 1287 | 13.34

o |Range 89§ 8:8? 88% 64 83§ 828 | 8%
Mean| 017 | 021 | 020 | 024 | 027 | 035 | 04l

Hee  |[Ranee] 898 | B9 8?9 0% | 897 | 8% | 8%
Mean | 0.04 | 007 008 | 0.10 | 015 | 019

Neo  |Range) 898 | 699 8?9 0% | 899 | 69 | 8%
Mean| 0.04 | 006 | 004 | 0.06 | 006 | 008 | 0.06
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Fig. 2. Distribution of mean water temperature by depth in the

eastern and western seas of Cheju Island(East:®, Weast: ®)
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Holghh, 2y 804 ¢ds B2y ¥F A5 2 2 dRo

Mato] mWE 8fx] Aojdiet stoiw s a1 o] WE £ iR

4L FEFigds 0~30mollH FXado] 549~6.14mg/ ¢ (B TF
5.8omg/ ¢ ), MZEaAo] 575~648mg/ ¢ (HTF 6.07Tmg/ ), 50~0mol M= ==
o] 529~4.70mg/ ¢ (T 4.99mg/ 0 ), *1%3H°—31°]v 5.51 ~5.24mg/ ¢ (BT 5.38
mg/ )R FHE 54L 30m oJHAM MEHAo] SZH A vja) 022
mg/ ¢, S0molJAl M= 039me/ ¢ W EA ety Qo & LEANL FTES
T T2 FdEF wa et £20] 1C AE Yol Taago
02mg/l 35 F7HE GBS Y, 1979) 517] W&o LT EFY EXFHA
2o qFddo]l 1THE ¥ Ay & dsn o] &0 we zaazy
zholgt d@gdol AvE A& ¢ £ Atk 2L FE2ET HBo] FX
B3l 50m o] ¥FolME 0.18~034mg/ ¢ =%, 50m oA ZgH= 04~
05mg/ ¢ 2 4ol ol upe} &F 44 ¢3¢ 2ol 24 Yelhuyn e

& 2 5 drh

3) LI F

(H AdE A4

AUd 229 ¥ ®E(Fig. 5% 0~30mol A E%o) 141~190ug-at/ ¢
(1.65ug-at/ ¢ ) MZL 1.46~1.90ug~at/ ¢ (1.69ug-at/ ¢ )o] ™, 50~mo M= =
%0] 4.94~7.79ug-at/ ¢ (6.63ug-at/ ¢ ) M %o| 538~571ug-at/ ¢ (5.54ug-at/ ¢ ) 9]
TEE Bt 48 548 30m ol HAN F - Malde ANY Fr:= A
g vlxetAh 2y S0mEFAME Ao)7b Faiste MEFHAo] Fxa A
Hlal 0.77ug-at/ ¢ BE =4 YEld 3, 50m o)A R EHE wglE E2s§ o)
MEa Brh 1.77~226 pg-at/ ¢ EA JeEUYn Qo) 23 Y& 7o 7

U 2EF FAd meb Y, T o wely N2 dE 2¥E sn e
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Fig. 4. Distribution of mean dissolved oxvgen by depth in the

eastern and western seas of Cheju Island( ® :east, ®:west)
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FEE UEIHAT §33F olstE Weztd A EZHAE 9
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@ A 2
A4t o) B EHE(Fig. 6% 0~30mol e EZs o] 0.11~0.15g-at/ ¢
(B 0.13ug-at/ ¢) MZaFo] 0.05~0.10ug-at/ ¢ (BT 0.07ug-at/ ¢ )]}, 50~
Omoll = FZo] 0.40~0.64ug-at/ ¢ (BT 0.54pg-at/ ) o] 0.36~0.41g
—at/ (BT 039ug-at/ ()2 HERRTE FAE 54 ANGY @Az
30m o]HolMe] WsZe HOoi}L 50m o] YFEE 30m ol Hol ¥ 03~
0.4pg-at/ ¢ &4 Webta Aok 2en F A9 $5 zto]x 30mo] Mo
M FXado] MEXadd vl 0.06ug-at/ ¢, 50m o] ¥l M= 0.15ug-at/ ¢
B A YEhy EF vld HFoz ZAFE B NHAY v 2]t
A vetdS & F don, Addeld FAdH g A FEAN FRo|
MZEEo =4 Jeldan gl

a2l3 50mF e A AFE Ads e JYgol #F 7 1982)
AN Baudg FAHAXNCRIME 55 0dug-at/ )9 A8 ke BT

) Tt A

TR FERE=(Fig7) 0~30mZold FZHA 256~4.47g-at/ !
(BT 346 pg-at/ 0), NZ &AL 345~425ug-at/ ¢ (BT 397pug-at/ (), 50~
Om3AM = FFo] 6.95~9.15ug-at/ ¢ (Hd 824ug-at/ ), HXo] 784 ~
8.63ug-at/ ¢ (BT 8llug-at/ )2 UElch o3t REAFL FZ4 3
A, ANge EEHHGE D] FEado] B vl 1.49ug-at/ ¢

flo

%

_14_



NO; -N(ug-at/1)
0 2 4 6 8 10
O T T T T 1

20 F

DEPTH(m)

o0 F
60

70 F

ol
90 L l

Fig. 5. Distribution of mean nitrate nitrogen by depth in the

eastern and western seas of Cheju Island( @ :east, ®:weast)
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A Uetd s gl W oMo FAYd EEE A ¥xd £XE 4
ola Atk MHEaHA EFFAN dUHeR L TR dEUE e ®
e fFddel A& 7tsAel doed ol FIUE FAF(ERNEFY I
e AT 7 gl AL FAFFY dFol AFE MBAA AF&AY
A FEE DAL v 71EY ER2XREH /38 F AHH T, 191).
TR Y 2EE NI vhAvbAE TR YA de AP
< HElHL &S ¢+ Atk

e Tl WE WEE dHHeR EFAM 30mERAAE 4o
doj Yol upel oFzhel A FEE Holu 30m clHRHE 43 Frtsxn
Ak whH GEAALTFL 0mF S FHOE 1 oJHFL Fa 1 oHFe
A dEtd s Qo o)gk 2] 30mEE FHOE JYEH LAY BE
BEgol AA W= AL & A AN MY 7|2 A3 AEEFIAEY
XS} B 7IAEE Ao Z XM, 30m o]HFANA U Bato] @
ojFolxxn At TE F At

4) Chiorophyll - a

Chl. a8 ¥% ¥ ¥(Fig. 8) 0~30m2d M FZa#H9 0.07~0.15mg/m' (H
T 0.10mg/m) M ZaHd 0.10~0.51mg/m’ (H T 0.22mg/m’), 50~0mB3BA = F
289 0.10~027mg/m* (BT 0.16mg/m) MZ&HF 0.32~047mg/m' (HFF 0.37mg/
mI2 eyt FXH9 2o ME#do] 30m oMM E 0.12mg/m 50m
ool M= 021mg/m EA UelWTh olgf e FEEIENZHA T
ddol via d FFAM 258 FE =4 JeEyan dod, 4FE ENHY
o] £%¥ Chl-a §FE4x 0023~0578mg/m' (A3 3, 1983)¢} vjs] H
W ANEHG L B2 FEREE UEINAYT FEEAANE o 28RS
okt aen £3EE e FEHAE 50mE MEHDL 30mB A
etttk A3 2(1983)0 9)d A Chl a9 FAREY EFog F4 20~
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Fig. 7. Distribution of mean silicate silicon by depth in the eastern

and western seas of Cheju Island( @ :east, ®:west)
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30mell oj23= FFAAA Hdges deled, MEHAL ol AR A
FAAA H A7t derg a8 n F g
AT L 1~ 10meg/m (FH, 1973)2 g A 9
Apade Mgt Aoz Fe FEE B

FEH7E FAIEHE Y
o] o]g} Hlus} Bl

5) Carbon, Hydrogen, Nitrogen (CHN)

CHNol diasir = AFe Fd Aol 29 & ddd EHF 2z
7b A5 Aol ek E AFAME AFE F MG EEEHLS
gAst=d 99t ok CHNY &% 542 30moldAM FFsHe Crt
0.18~0.23%(HF T 0.20%), HE= 0.09~0.18%(F T 0.12%), N& 0.04~ 0.06%
(A 005%), MEHGAX= C7t 017~024%(F T 0.20%), H= 004~
0.08%(H # 0.06%), N7} 0.04~0.06%(H T 0.05%)%2 YEFR T 50mo] 4] ol A4
T %9 C7l 025~026%(F 7 0.26%), HE 0.09~0.10%(F T 0.10%), N&
0.04~0.05%(F T 0.04%), MZBAX= C7} 027~041%(B T 0.34%), HE
0.10~0.19%(HE ¥ 0.15%), Nt 0.06~0.08%(H T 0.07%)2 et} o] gzt
S wMFAAE F - A9 S vud B EFAAME AY vz A F
ME FEAY 2ok AEH A CoF 0.08%, H7F 0.05%, N7t 0.03% A=
A detwd. ole FRHEAY FFEEAAM UEd AAY HEFY F i
A ggol %o wd dASA & AFH IAFn QYo FREAZFH
CHN #4187l §#A18 £ ¢4 e 2dvde AE ¢ & Ao

1997 d 8ol AFFHE ALAdM Ard A7 CHNZ £4% 23
CE 062~0.87%, H= 0.42~055%, N& 002~0.12% %2 JEed & A8
A2l CHN 74l At v Co HE 3~4uf AU, N= A9 v
<& A JERSET
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Fig. 8. Distribution of mean chlorophyll - a by depth in the eastern

and western seas of Cheju Island( @ east, ®:west)



2. Z2|, 3tEH QIXtEol UFH 3}

1 &, 9%, pH

T2 dF W (Fig. 9= TEAA] FZoX 2304~2401TC(HF
23417C), 30mZoll A 1573~17.22C(HF 16.37°C), 50mZ ol 4 14.93~15.45C
(BT 1516TIZ, EFAA 1T, 30mZolA 1.49C, 50m3 A 052CHE9)
M2 Btk AEsda iz 36X 2287~2351T(23.16C), 30mZ o
A 14.42~1835T (16.32°C), 50m%Z oA 1375~13.89C(HF 1381C)E ¥
14 064C, 30mZF oA 393C, 50mZEolA 014C FEe WHZL ¥}
olgl Zo] FHo W 2% WHE BY HEAM B} 30m 29 W3
Fol ¢ & Aoz yehgh 50mE ol 24X E<e 05C XS 1)
g Wginto] BEHol 7] 3 FLUEL A U= FYY SRS
2ok 223 AZdERZE EZME 600538 AN 2787 A ZEg
16:009) #Hxgkg Uerdichzt 1800 R 8 MA3E 2287 AZazn Qo] F
Bol & FELEEES Holxm At 30mZoME F2Ae} wasxz
16:00chll & 2 3t-& JebATsL 18:00%E 2t 22:000 HAze ey
2 At S0mFAME A WMol glo] YA FLEEE Holm Ut}

AL dF W (Fig. 105 FLEZN PAY Ay e Foz
SOm3 M= AZd M2 A vxd E¥s Bdd. EE2HAME g2
ol A 3331~34.02%(33.63%), 30m3l M 32.64~34.31%(34.07%), 50mZ ol A
33.16~33.47%0(34.29%)2 et} on, UFABEL 30mZolN 167%2 7}
2 aA detdoh 53 22:000 = 30mE oA 1577C, 3264%8 AL HPE
THZE X} AAE oo dE WPz 2PN EAYY Y&
A& FEZ 7 AWA=d A A Az WaKo) 2 ETh HE2s
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Ao M= HIFNA 31.99~33.56%(32.99%) 2 1.57%2 SEWEE yolu ¢
= FFaAA EFAAMY EWESI 0.71% vE % 1%BE ¥Zo)
aga & & Atk ojgfFo] 24A 7 BZoN AREE9 WG igo] YA
B B Qe AL §EF J¥E v AUy g 2HFY) So 9@
Fo] mugd o2 AgHYG

o pHE 2844 A8 F71stn 2§ Jdatoq girss £F o
Asteae wxo ddt ol & pHe WEE(Fig. 1)L X2 A9
FEFoA 813~823(FT 819), 30mEcll A 8.08~822(HFF 8.14), 50m=l| 4]
7.99~812(F & 8.06)°1%, MZE&H Ao FHoA 807~816(HF 811), 30m=
o 4 8.15~823(HT 819), 50mZ&Fl A 8.02~810(HT 807 UElYct =
MM dFHFEG dHEW O Yoz 67 nHAoT =7l
ZAE WE}I Jon, Fho] ofzte] s ZF A YedD A oA

2 pH7} ofells= HEEHFAES TFLE2 A3 dolquis} F3
o= BPEFLR FolNE AT ¥ F AtHKomatsu and Kwai,
1987). = FHEE2 F .ol MFEEHL FZ4AM 0.09~0.10, 30mZo) A 0.08
~0.14, 50mZ o M= 0.08~0.142 38 WslZo] Ao v %4 el

Q%]

) &&42(DO)
&AL AF WS B (Fig. 12 $Z899) F2o4 533~84mg/ ¢
(B 549mg/ ¢ ), 30m%F ol X 596~657mg/ ¢ (HF 6.14mg/ ¢ ), 50mZol A 4.70
~5.99mg/ ¢ (AT 529mg/ 0)ol™, MZa A B X 531~798mg/ ¢ (H T
5.75mg/ ¢ ), 30mB o X} 545~691mg/ ¢ (T 6.48mg/ ¢ ), 50m=l) 4 518~6.16
mg/ ¢ (5.51mg/ ¢ VH A2 ebdTh o] 4l B £ AE AAY F2AME 4
Aol A9 8000 e 798mg/ ¢ 9] FES A9 FHun: YF wEE
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Fig. 9. Diel change of water temperature by depth in the eastern

and western seas of Cheju Island (e :east, ®:west)
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Fig. 10. Diel change of salinity by depth in the eastern and

western seas of Cheju Island (@ :east, ®:west)
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Fig. 11. Diel change of pH by depth in the eastern and western

seas of Cheju Island ( ®:east, ®:west)



o] A9 AT FHEEE EFAM BESU L SFEY 30mFTAN Hd
ge detda A= ol 3N T G I8 HJEEF=2
€ BYE BFor AP FHEZ diFo] dojd Ao AFINFHAZ, |
983). & Azt W I L HFoME 06mg/ ¢ 9 2ol Ao vlx3A L
U 30mZF A M= 05~1.22mg/ ¢ 2 EF v =5 & UEL YEIW LS
o, F-of HRE R ofo vt FUo] 2 AL UEtlR
U ol F ol Bl o7 AL oftoll Amd o FEFo] T

4% Aeg Aadd.

3) F#H3E(SS)

FHEFY 4dF ¥E(Fig. 13)= FNFYg EFA 0.6~255me/ ¢ (H
T 1.27mg/ ¢), 30mZANX 045~3.30mg/ ¢ (FT 154mg/ ¢ ), 50m3* 06~
2.25mg/ € (BT 1.12mg/ ¢ )ol™ XN ZHaAe FEFoA 0.75~795me/ ¢ (HF 2.96
mg/ ), 30mFAHE 075~825mg/ ¢ (BF 258mg/¢), 50mBNNE 345~
1290mg/ ¢ (H T 6.83mg/ 0 )2 YEIGTE FHd wE #its FEFAddqdNs
L12~154mg/ 0 2 A F3oX Ao vx¥ SEEEXE BYR HNEHAA
T %% g 258~683mg/ ¢ 2 F4°] HojHd wE ¥ak Frisin Yo
(4, 1987). £¢ #Hgda = NEH Aol FZa Ao s 30mBoAHE 1.04
mg/ ¢, 50mE A M= 571mg/ ¢ ] =A ez ok a2z AjdE W
Zx FFEddo e A F£FlM 165~285mg/¢ FEQ WS Holm 9
Sy MEAME 720~945mg/ 2 & o] WEEZZ B 5 o o9 2o
FREDY TE7 MEHGo FERHIEY R & FEE Hol: AL
e fdde AT AAE F1 oy, o= 647 AFE HLa g7t
ojFd & FIUNFALFY dFoz WFAHAF x, 1994, #H, 1987)).
a2y F - of MEEAN LS TR FEFE Y= g
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Fig. 12. Diel change of dissolved oxygen by depth in the eastern and

western seas of Cheju Island (@ :east, ®:west)
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Fig. 13. Diel change of suspended solid by depth in the eastern and

western seas of Cheju Island (@ :east, ®:west)



9 JFEFH

(1) 249 24(NOs - N)

U9 dro dF ¥MEHFig. 148 9y S289 2o 050~
292ug-at/ ¢ (BT 174pg-at/ ), 30mZol M 0.08~246pg-at/ ¢ (BF 156
pg-at/ 0), S0mF ol M 0.82~748ug-at/ ¢ (BT 494ug-at/ 0 )o] ], NZ&Hd [
oM 024~334(HT  155ug-at/ ¢), 30mZo N 0.32~563ug-at/ ¢ (JF
L.87ug-at/ ¢), S0mB A M= 253~826pug-at/ ¢ (BT 571ug-at/ ¢ )S JEY
o AZE L2 FXalde F3 30mEANE 24 238ug-at/ (),
242pg-at/ ¢ S0mZF A M= 6.66ug-at/ ¢ °)8), MEaHAe] FET omB o M=
27} 3.10ug-at/ ¢, 531ug-at/ ¢ 50mZ ol M= 573ug-at/ ¢ 2 Ao Qo]
of wet MEEE A dEldn ASS & F Atk & 9dF WHEs T2
AL dAYoZ 10:00%H 1400t =4 ez} 16:00, 18:00thel & 4
& et 3 Qo 20005 thAl Frlsta vk ERH AN E SZa)
A3 el 10:00%H 1600772 2o FEEE S nolgs} 18:00,20:00th o 7}
T xE de YD o 30mBFAMNE EEH W %aA okl 18:00~
22:000) Hughe vebdc diAdog F MZHAr dFWEE M2
Wde AYE BFn Qo] AN die AFWEo Ao wat og
T AEE AAE D Qo

(2) g A

AMA A9 dF WI(Fig. 15 FZ&99 HE2H4 0.04~023
ng-at/ ¢ (B 0.12ug-at/ ¢) 30m3 ol A 0.04~0.26ug-at/ ¢ (FT 0.14ug-at/ )
S0mZol X 0.17~0.83ug-at/ ¢ (BT 0.40ug-at/ ¢ )o]™, HZE&H Ao F 2o
= 0.02~0.40ug-at/ ¢ (BT 0.090g-at/ (), 30mZ ol A 0.02~029ug-at/ ¢ (JF
0.101g-at/ ¢ ), 50mZ ol A 0.12~0.53ug-at/ ¢ (HT 0.36xg-at/ 0 )2 LEFYT},
YF UE L FHRAA HZo] 0.19g-at/ ¢, 30m3 0.22ug-at/ ¢, 50m=
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Fig. 14. Diel change of nitrate nitrogen by depth in the eastern and

western seas of Cheju Island (@ :east, ®:west)
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0.66ug-at/ b 2 EFoll &l 4 Fotel wel dF WeFo] aA ek
At Mol FFol A= 038ug-at/ ¢, 30mZE 0.27ug-at/ ¢, 50m= 0.41
pg-at/ 0 2 %A de] 30mIoAAM e WaEo] 714 A ekt

aga Ak 8 WEkE BFd A= BEedo] 60088 14:0071A G
L FEVEEE Hotrt 16:00%8 220072 7 w2 vEE Uedon
Aol A= 6:000E Aefstd F - o7t WEZo] A
Bola gtk z2ela F - AF o]l Zb7 30mFol A= 18:00, 22:00to) &
aks et 2lon, 5omEAAME 6:00%E 16:0071#] v S23 HE S
ojar e 0:00 ¢ 20:000 7HE #e& w5 dElda o

) TR At

TAE 149 dF W (Fig. 160 52899 FZA 1.80~4.23(F
v 2.85ug-at/ ), 30mZF A A 1.64~7.85ug-at/ L (B 447ug-at/ ), 50mZoj
X 4.82~958ug-at/ L (B 6.95ug-at/ )& HEIG o MEHAGME g
N A 2.16~6.18ug-at/ L (Bt 425ug-at/ ), 30mZN M 2.16~7.11ug-at/ 0 (3
T 4.14pg-at/ €), 50mZ N4 566~10.01ug-at/ 0 (B 7.84ug-at/ ¢)Ach. Y
THERE2 FHA AN 243~621ug-at/ ¢, NZH A A 3.59~8.23ug-at/ ¢
2 vetston 4ol oo wel WaER g AS ¢ 5 At

At M2 FEEHY EZAME 5¥3 dFus 540 B#&24A @
ko 30mEToAM e dFws 54 FEHALS 8007 H #AE) A e
o] 16:0091 #HA2gs UEtlD oA 1800F-H MM Frtatgon, HEs
2 FFaMYI} vt WE FA4E BodFn Ju. 2 HZAME o
Ao F-Maidge] vzt EAo] Autss 548 293 1808 A T3}

o Hdlge detla lew oA Medt Fade) JdFHE S us
2.

N H =
T Xs

H

pabs
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o
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Fig. 15. Diel change of phosphate phosphorus by depth in the eastern

and western seas of Cheju Island ( @ ‘east, ®:west)
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Fig. 16. Diel change of silicate silicon by depth in the eastern and

western seas of Cheju Island ( @ :east, ®:west)
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5) Chl-a

Chl-a®] &EX&(Fig. 17 F%a9 E2dA 001~014dmg/m (HF
0.07mg/m) 30mZ°l A 0.08~0.23mg/m(H T 0.15mg/m') 50mZ= 4 0.01~
0.50mg/m (BT 0.27mg/m)ol®, H&ExHA FZAME 0.08~0.2mg/m' (H &
0.13mg/n’) 30mZ A 0.15~19Img/m' (¥ 05lmg/m’) 50m=o) A 022~
L17mg/m (H & 0.47mg/m )G o}

agln dFEsE %Y E£F3% 30mEAAME 013~0.15mg/mE A
o] v =&Y S0mEAME 049mg/m 2 UEIRTH MESHAGE F2o A
O0ldmg/m2 FZHA A %33, 30mIAME 1.76.mg/mE WEEo] 7}
FaA depwtoh £ b F4de) v @ ARde Chla®s %7 Eton
18:009 H gt el 50mEol M= 095mg/me) W E S el

6) N/P, Si/P9] ®¥3EA]

Aao e FEE DHT FAAHE 21 o9 Redfield et al.(1963)&
sFe) HBEFAEY C N : P Baul= 106 : 16 ¢ 1o]ebn stgom,
of Mg HuFUH AP AvE FES Jopd W AlgE=
Redfield ratio® 2423 o}, EF3E P4 N/PH 7} 169 4old <l o]
AgAato) 3 N/PHI7} 160]5to]® No| sl@elare gk 9= o)),

weby o]E Aol te N/PHl E4(Table 3¢ YWE A7 Exao
o N/PH7L 13, HEHSGES N/PHJL 1602 qEsole)] 28 v =
A et gloly SEaele Aavk ABEYAE HPe A A 7
g3telet AZEch e F-ofy N/PH W8S 2@ FEaodoA 27
of 12, okztel 14, HE A= F7ho] 14, okzre] 182 YEI}T Qo]
Falol BF okgrl N/PHIZL A UEldn Qi ok Fgd: Egta
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Fig. 17. Diel change of chlorophvll-a by depth in the eastern and

western seas of Cheju Island (@ :east, ®:west)



o] g4 FPY T2 HAE oftHT} Yol o]y oz 47
dCh E E23 HE9 N/PHE vus Bl FRo= FZAM F& HS
22 11, 122 deia gon 4Ed e E3e] 18 4%0 1302 vehy
Aok, 28l F ASTAE okhel N/PHI7F 238 & ¢ A

Tiae 7vE %38 120 A4 7 Z2F(diatoms)e] FHE A Qs
Fdgdroln 53 FxF dalA FL4E 7MY wepy B d3dy

ol AL Si/PH(Table 3% EXaiolo] 15 HZajelo] 192 NEsie) 7
Ab e vl go] FE& A vt A Yetdn ok agm F.ooppd
TL Aol glom F HE7 Aol N/PHl WE o del £33 Fe¢e

VERR A ok YFZre] WskEo] vlnlal et g ¥ 4 Aok

R

Table 3. N/P and Si/P between dav and night in the eastern and

western seas of Cheju Island

Diel surface bottom
Item

Mean D N D N D N
East 13 12 14 11 19 12 14

N/P
West 16 14 18 18 20 13 18
East 15 15 14 13 17 14 16

Si/P
West 19 19 20 21 20 18 18
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A9 Qe 4ABAE Fig. 18 £ Table 40 Hveb Aot 229 A9
Fande Bd FAHd 2% e Adude Rolu fden, R
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Table 4. Correlation between chemical components in the eastern and

western seas

T - N AQOU
Item —
Eastern sea Western sea Eastern sea Western sea
PO,-P v=0.0814x-0.0653 y=0.0765x-0.1275 y=0.317x+0.268 y=0.1889x+0.1889
) (1°=0.99) (1°=0.88) (+’=0.97) (+*=0.57)
T - N v=3.891x+4.100 y=2.0427x+4.17
- (1°=0.97) (r’=0.44)

2) ¥ 7] A4 4w F(Apparent Oxyvgen Utilization)®} T-N, POy - P

AOUT 49 Ao BASIE FoZ w3 uepy APEH= IS
de xAo] ztel7t Y& 9 n dthH(Maita and Toya, 1986). wetr A& 3}
& AAQd W& T-N3 POy, - PY ¥z E 27 98 AOUSS dAE
Fig. 19 ¥ Table 49 Yetdtt AOUE ESAALZH 53 L0239
o2 FF F AehE GBS A, 1979). EF#H G X9 AOUS T-N, PO,
- P #AAA Zzte) 4@AFE 08397, 07337 2 wj$ KAl 2
Ao ZadAE dvetlg. MZRHAANE . F@AFE 04737

0665 2 W Foldoel EA Yetwtt
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Fig. 18. Correlation between total nitrogen and phosphate phosphorus
in the eastern and western seas of Cheju Island ( upper:east,

lower:west)
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T -N, PO - P (ug-at/ 0 )
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v = 3.8911x + 4.1005 m
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Fig. 19. Correlation between total nitrogen, phosphate phosphorus

and apparent oxvgen utilization(AOU) in the eastern and

western seas of Cheju Island ( upper:east, lower:west)
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Chlorophyll-a(mg/ m')

‘mEAChl.a 0.25 v = 0.0308x + 0.1233
2

R* = 0.1045
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