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Sumnary

Hydrographic conditions (water temperature, salinity, dissolved

oxygen), nutrients and chlorophyll.a have been studied in the
northern sea of Cheju Island off Hamduck during June, 1989 - June,
1990.

In the surface water, the ranges of water temperature, salinity,
dissolved oxygen, nitrate, phospate, silicate and chlorophyll.a have
been 13.7-26.5°C, 28.51-34.37%, 4.47-7.14ml/1, 0-7.14ug-at/1, 0-1.47
ug-at/1l, 2.33-24.1ug-at/l, and 0.02-2.24mg/m3 respectively.

Station 6 shows different characteristic values from those of the
other points. Yearly mean values of the near surface waters(Om-10m) at
station 6 show high temperature, nitrate, chlorophyll.a and low
dissolved oxygen, phosphate, silicate. The vertical profiles are
likely to show the possibility of upwelling in fall and tidal front in
sunmer. These might be important fators on phytoplankton growth so
that high production and productivity could be exepeced at near the C
line,

The concentrations of chlorophyll.a averaged over the whole area
are high in Aprile(img/m3) and Agust(0.8mg/m®) and low in
February(0.20 mg/m3). This is reversed from those of nutrients,
especially silicate.

N/P ratios vary spacially from 35 inshore to 15 offshore and
seasonaly from 45 in summer to 15 in winter. These are similar
variations of water temperature. N/P ratio of April is, however, the
lowest (8) which probably indicate that phosphates have been consummed
to phytoplankton faster than nitrates.

It turns out that the most important properties to the
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concentration of chlorophyll.a are nitrate on B,C line and water

temperate on D line.
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Table 1. Concentrations of each composition in surface water(Om) at

each stations from June, 1989 to June, 1990.

STN.
TEMP. Range
(°C)

Mean
SAL. Range
(°/c0)

Mean
D.0. Range
(mi/1)

Mean
NO2-N Range
(ng-at/)

Mean
NO3-N  Range
(pg-ot/)

Mean
P04-P  Range
(ug-at/

Yean

Si02-Si Range
(vg-at/1)
Mean

CHL.a
(mg /m3)

Range
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Fig 2. Seasonal cycles of mean surface water temperature and air

temperature of all stations at the studied area from June, 1989

to June, 1990,
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Fig 3. Comparison of the yearly mean concentrations of water
temperature with salinity in near surface water(Om-10m) at

A line from June, 1988 to June, 1990.
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Fig 4. Seasonal variations of mean water temperature in euphotic
layer(Om-30m) at A line from June, 1989 to June,1990.; Spring
(April), Summer(June,1990),Fall(October),Winter(Febrary).
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Fig 5. Seasonal variations of mean salinity in euphotic layer(Om—30m)
at A line from June, 1989 to June,1990.; Spring(April), Summer
(June, 1990) ,Fall(October),Winter(Febrary).
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Fig 6. Variations of the yearly mean concentrations of dissolved
oxygen in near surface water(Om—-10m) at A line from June, 1989

to June, 1990.
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Fig 7. Seasonal variations of mean dissolved oxygen in euphotic layer
(Om—30m) at A line from June,1989 to June,1990.; Spring
(April),Summer(June,1990),Fall(October),Winter(Febrary).
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Fig 8. Comparison of the yearly mean concentrations of chlorophylli-a

with nitrate in near surface water(Om—10m) at A line from

June, 1989 to June,1990.
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Fig 9. Seasonal variations of mean concentrations of nitrate in
euphotic layer(Om—30m) at A line from June, 1989 to June, 1990.
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Fig 10. Comparison of the yearly mean concentrations of phosphate
with silicate in near surface water(Om-10m) at A line from

June, 1989 to June, 1990.
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Fig 11. Seasonal variations of mean concentrations of phosphate in

euphotic layer(Om-30) at A Line from June,1989 to June, 1990.
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Fig 12. Seasonal variations of mean concentrations of silicate in

euphotic layer(Om—-30m) at A Line from June,1989 to June, 1990,
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B 1.31mg/m3, YW T 12.64mg/m32 KT Yo, B ZAsfde] Pty
AM 7¥HE 0.39mg/n3, 9YHE 0.69mg/n32} w2 yu) ATdojy 22
HYray= g F27 A 5(1983)0] HF LT AdolA 6¥o) W 0.376ng/n?
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Fig 13. Seasonal variations of mean concentrations of chlorophyll-a in
euphotic layer(Om-30m) at A line from June,1989 to June, 1990.
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1Y % (Sigma.t)

A Lineofsd 2] AlHY LA RE(Fig 14)ollA Bols & s, ¥ F4ojA
o] WErt 2402 2PRALYY B 18 e S FToAME
240)3t2) MU 7t vepstch, &, 5 F 2o dY 62 95 FAHoE
P S FolM MU= EEXF stgict.
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Fig 14. Vertical distributions of Sigma.t with seasons from June, 1989
to June,1990.; Spring(April),Summer(June,1990),Fall(October),
Winter(Febrary).
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Vet da)Edto] Zog At elshe] FXAbrt VA stA glo] HAlo)
4. o]t A Mojet stedl, & 5(1984)0] H3)ofA
TR wpof ofsbd = Im/secER HA F4 & ALdodME A
Zold o ealo) g A3 g o] Fa] gV Ao XXM HFE
o] & glshedzte] tolo Mo FAHE WEMCH ol AL
2 ote Zeld 54 4£2rt hdul 2 AAVM o F R Helz o
Ebtbe Zlog AAe] AAAS 2E,HUUHR S5 e RoldH
gt o gy AARAVNN dokddel AH=Er|= #ch(Pingree  and
Simpson, 1977). =8, zMAAdolME U¢Fe 3oz EYY dddol
F7F 24 ol T3H 5 loiM FEY F
2733 S5 g MY Ol%OM AMEQEFIZe FAo| Bs] o]
Fo] A 4 glrh(Fi1990). AMF = Ao 2{HE whEel hHME 1Knoto] A
S5 E5Y A3 Zatelrt o (e F51982), #
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F7hsted A g AdY A 7)Ted AA 62 TIHE A YA
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ojedtt AUxe] Ay Uye 7MW ddde] d=vh AL I
ojAl glerg A 11oAMe] 4,33 H 545 AR (Fig.15) 29
Tl 5HEAA] AFold gdstA ERsiln, 5HFEFH €€ :
ESUold FAY =76 E vdetddich 29 F ol WUzl A
TollM 25.50]32) U= 3ol LY BEE eldged, 29
Fool 21 2WEF vhetugict. 6¥olFol oFFo] AR 7] AFstod o
522 ojofzxRiAM HxotFo] HstA vepyted, ol F(1984)0] A
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oA T 4 % A 43o] WAHD Yok w2 dxsz 3

2
2

£ ez gzt o

o2
ok

o

B o

o o
\ 4
n
~N
”,\4
N
o~
-———— e e w=hd
]
- //ﬁj:m»
w
z/“
®
(r®

3
ri
N
o

DEPTH (m)
~N
& o3
) \& \
N
F Y
- ~N
SO —m e e oo
o
I
Vil
(3 ]
»
N
r/u

737

Fig 15. Monthly and vertical distribution of sigma.t at station 11
from June,1989 to June, 1990,
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2) £&24F 2 (Dissolved Oxygen)
A Lineofl M2} Ady A2 F(Fig 16)ofld Fol= H HHold 5 -
6ml/1HS12) F22 A4 Ao ate} w2y F=Tulst ddshA FAaspgle
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Fig 16. Vertical distributions of dissoved oxygen with seasons from
June, 1989 to June,1990.; Spring(April),Summer(June,1990),Fall
(October) ,Winter(Febrary).
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derg A ol BZ YHTolA 2hPol pebtch(REID,1962) & E2]H
o) o]abz} qdgteiof A 7-8Holl 10 - 25mZoflA T s 110%0]4re] Zro] i}
ehibs 1S o Mol 72yt dxeotde) iz YR ZojM FapAd g Az
vbepyr 71 (STEFANSSON et al., 1964; ANDERSON,1969)° % 8 = Ez], 4 &%

2 ol7ro] glvdl, A7l E Fate] Aert HEsHe oz
(E.SHULENBERGER et al.,1981).

7t golle 44 som7hz] SAlel miel st G738 YolA A Fx Aozt
1.2n1/10) 4 ‘heltyteond, 2 ojilofa s AT X F igich. e
AZzold HExdrt ¥4 62 3B Argste el Yyxe] #xe)
ulsted &52) WANE I siF2 gl

Agoly Az Eatol o5l 7tgol BT 4nl/lolste] HF 47 A
ezl M2ojA 6.2ml/10]4re] 2y EEAN2I FAUSIA EEsiglon,
Pty 2ol At 2 T=F et

ZbAE g)oredel A lofA FE:ArAC A, FTHER(Fig 1€ 1297
el 5.5ml/loj4e] ¥= 2 A Eirelo] 29eflE 6.0ml/l0jF 2R 2HaFs
ebusion, 39 Aol e A st st 6€7z
B2 5. 5ul/12 EEsIgct. o2 o] T Hel: A Zoja LEAL2O
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Fig 17. Monthly and vertical distribution of dissolved oxygen at

station 11 from June, 19839 to June, 1990,
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Fig 18. Monthly and vertical distribution of saturation percent of
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dissolved oxygen at station 11 from June, 1989 to June,1990.
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Zapl P go] 110%0j ¢ o2 2z E-&3 vefugich. oA 352l
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Bl BAE7] Alrtste sH Y el EfFSsltol T gglo]l F
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7h2] of3ict,

3) °d°rydHF (Nutrients)

(1) A4+ A& (NO3~ - N)

A Lineol Mol AY AL X (Fig 19)o)4 Bl chE ¥ 8ug-at/lo]s}
ol HEEEM ¥ AYFolM PVHoE e FEPETE shgled, 44

ol Aoiz|dq Hat sxrt Frbstch. =%, Agdofy vl2H 1Fes
7 el ¥d ez A4S 2 FAA7 gotxV Al Fasied B 10,110 BB
—olM= 0.3ug-at/12 e ¥XF shgich. o]t Agol ATt 2o
s dFPol FFHR BSFZodM el BATL FlE £ HA oA
slz] 1 Zadof] SR dAFoz Atdojfe] AFETAE Z4of
a2 28 % 547t 2)ddriz] QA e g MAzteich, s} glorod
2 A UM e 20m, 75a5AlolM HEs BET2 A A FAE w5}
o, dxo] $2I5 o] F oM 2UYY FREH-a¥sL WA vehgs
2oz Mol AdAoe] ohE £22) F<lo) 2|t Flojetn Azsic),
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Fig 19. Vertical distributions of nitrate with seasons from June, 1989
to June,1990.; Spring(April),Summer(June, 1990),Fall(October),

Winter(Febrary).
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25 7] wjEolrt.
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2
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_26_



MONTH

‘898 9 10 " 12 901 2 3 ) ) 6 7
07— h r . A )\ et
201 B ; . 3 z®
304 . e - . . . .
- )
€ 3
< 501 N\ : v . /
: .o Ny
754 S o . . . ; Gf ;
2 H 0,

Fig 20. Monthly and vertical distribution of nitrate at station 11
from June, 1989 to June, 1990.
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= $EE shsich o Folt 44 nusolMe) WLALRE AT 4,
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TYY REE shgich
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M 11 s 100322 AMest2 BHolA 0.05ug-at/1o]s}2] Ay =4
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Fig 21. Vertical distributions of phosphate with seasons from June,

1989 to June,1990.;Spring(April),Summer(June, 1990),Fall
(October),Winter(Febrary).
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el

A Zzi8 Y 0.5ug-at/lo]Ate) 2y e 47t Aol EF o F olojA >
o 2y FEYPclrt 2 o] F Faych 4¥Pols EFolMolA bk
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Fig 22. Monthly and vertical distribution of phosphate at station 11
from June, 1989 to June, 1990.
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Fig 23. Vertical distributions of silicate with seasons from June, 1989
to June,1990.; Spring(April),Summer(June,1990),Fall(October),
Winter(Febrary).
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Fig 24. Monthly and vertical distribution of silicate at station 11
from June, 1989 to June, 1990.
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Fig 25. Vertical distributions of chlorophyll-a with seasons from
June, 1989 to June,1990.; Spring(April),Summer(June,1990),Fall
(October) ,Winter(Febrary).
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Fig 26. Monthly and vertical distribution of chlorophyll-a at station
11 from June, 1989 to June, 1990.
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Fig 27. Vertical profile of Sigma.t, Chlorophyll-a and Dissoved Oxygen

in summer(June,1990) at station 10.
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Fig 28. Seasonal changes of mean concentration of chlorophyll-a and
silicate in euphotic layer(Om - 30m) at studied area from
June, 1989 to June, 1990,
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Fig 29. Seasonal changes of mean concentration of nitrate and

phosphate in euphotic layer(Om -30m) at studied area from
June, 1989 to June, 1990.
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Fig 30. Comparison of N/P ratio -in euphotic layer(Om -30m) at A
line from June, 1889 to June, 1990.
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Fig 31. Seasonal changes of N/P ratio in euphotic layer(Om -30m) from

June, 1989 to June, 1990.
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(1) B
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¥
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QdAATe] FPFBAE F Ao AnBA
of FBAS7E 0.5272 ZH A EA vhelyon, PG AFB DAL el
LY LT FA 740.063) 7] TAE A 2 gle] AETrol:s 0.273
- 0.3762.8 tilelytcl.

Table 2. Correlation of each compositions at inner(St.1 - St.8)

Station.
Chl.a W.Temp. Sal D.0. NO2-N NO3-N P04-P
¥W.Temp. 0.199
Sal -0.029 -0.832
D.0 -0.163 -0.710 0.538
NO2-N -0.229 -0.690 0.488 0.648
NO3-N -0.136 -0.132 0.106 -0.056 0.304
P04-P -0.054 -0.252 0.171 0.109 0.314 0.527

S102-Si -0.376 -0.316 0.141 0.430 0.376 0.273 0.063
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olzle] AFTTA(HE3)E= 2 #(0.031)
PAZA AdAojMe] 232 P+

o, §&AFA(-0.15),0} A A £(-0.168), -4 A A(-0.161)2}2] AF3A
S8 ul2 A2 veldgch, £2(-0.02)2 LA V(-0.054) A2 A
o] Asich

dddte] ABBALS AL Azl PAF Qe AFBALIL 0.8447 4
b = velytn, o2 AR Eon 25ore] AFTA(0.466 - 0.64)

Table 3. Correlation of each compositions at outter(St.9 - St.11)

Station.
Chl.a W.Temp. Sal D.0. NO2-N NO3-N P04-P
¥W.Temp. -0.021
Sal 0.031 -0.858
D.0 -0.150 -0.718 0.628
NO2-N -0.168 -0.791 0.647 0.541
NO3-N -0.161 -0.586 0.470 0.272 0.640
P04-P -0.154 -0.422 0.315 0.303 0.489 0.844

S102-5i -0.335 -0.314 0.123 0.273 0.466 0.609 0.526
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ebstct.
) B Line (r2 = 0.57)
Chl.a = -1.08+ 0.0106 Temp. + 0.121 Sal.- 0.437 D.0.+ 0.847 NOz~-N
- 0.0894 NO3~-N + 0.240 P04%~-P - 0.0108 Si02-Si

L) C Line (r2 = 0.40)
Chl.a = 3.46 - 0.234 Temp. - 0.0299 Sal.- 0,223 D.0.- 0.036 NO2--N
- 0.0578 NO3™-N + 0.423 P043~-P - 0,0243 Si02-Si

th) D Line (r2 = 0.31)
Chl.a = 6.43 -0.0817 Temp.- 0.0428 Sal.- 0.555 D.0.+ 0.0472 NO2--N
- 0.245 NO3~-N + 0.0701 PO43--P + 0,487 Si02-Si
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Fig 32. Percent of important of parameters which contributes the
concentration of chlorophyli-a on B,C,D Line from June, 1989 to

June, 1990.
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