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Bioecological Studies in the Upwelling Area of Cheju Island. (1)
— Upwelling Phenomenon and Chemical Properties of Seawater
in the Southwestern Coastal Area of Cheju Island

Tae-Youn KANG, *Young-Chan CHot and *You-Bong GO
Marine Research Institute Cheju National University, Cheju-do 695-810, Korea
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Hydrographic conditions (temperature, salinity, dissolved oxygen), nutrients, chlorophyll-a and
suspended solid have been studied in the southwestern coastal area of Cheju Island from April 1993
to March 1994,

Vertical profile of temperature, salinity and chemical properties (nutrients, chlorophyll-a) distribution
in th southwestern sea of Cheju Island showed a upwelling feature. Although it was not clear in winter
season, it seems to continued through out the year. In the surface water at the upwelling areas, the
ranges of dissolved oxygen, nitrate, phosphate and silicate was 3.30~8.43 ml/l, 0~7.12 ug/l, 0.03~1.75
ug-at/l and 2.75~22.32 ug-at/l, respectively. Nutrients was higher in the shore water than in the offshore
water, because sufficient supply of nutrients from the bottom water by coastal upwelling. In November,
especially high concentration silicate was observed at all the stations and depth in the study area. At
all station of bottom water (down to the depth of 60 meter), concentration value of dissolved oxygen
was as high as 8 ml/l.

Mean values of N/P was 8.0, lower than Redifield ratio of 16. The mean values of Si/P was observed
to 46.3 in southwest of Cheju Island. Concentration of chlorophyll-a was in the range of 0.04~2.36 ug/l.
Concentration of chlorophyll-a in surface water at all station was especially higher in spring than in other
seasons.

Mean concentration value of suspended solids was 3.14 mg/l (0.75~8.47 mg/l). Ratio of the volatile
suspended solids to the suspended solids was higher in the inshore water (53%) than in the offshore
water (46%), and higher in the surface water than in the bottom water.
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A = (Kim and Rho, 1994) , ARGl FHZ W4,
FlActs, dHAGSEY AAFAT JFE e

AFE FHHGL F5I89 3, Fas 942 2R AL Holw 9t (Park, 1985 1986a, b;
sle Yoz gt Ao QoM W L Youn et al, 1991; Kim et al, 1991). o] A4dd tjg
Adolt}, o] P F2 RN ¥71E 22 1 B} AAFH AFE Choi et al. (1991, 1992, 1993) o)
A9 et s FAAgezRE EHUeE o o AFE FH HAS FAGEY dggdor 7
gt 7149 4gS ol FAE dAFAtsE B3] 74 g Qloj e ojstety §7 9 Mejst

603



L)
A7HYY AFE GARe B3 A

E3 o] YL A ALeAGY
FHAFY57t 245 AR E g} AF 293
744 @8t BE (Youn et al, 1991) 9 %447
3TN EeUeE 33 BEAWNFY 9oz 5
A ATAGY FF& AFe Ade B2 (Yang
and Kim, 1990,1991)% F&9 thoidFo &35
o] B¢ 53¢ #HFE vehe gz FH3x
Aot A, B dFoME 1959 72 A4 29
2 ZAE 2 - 38y g4y Ao 428 1R
I o] HHe &5 WA i, &0 gw
AZE wste Fee oA Uehdn e, 18
I, 29584 7 JEE e A5BuA 2
40l AFEY dE A ojd 202 Bo|x g
eAE #HstnA Jo.

=]3=}]

HE U

£ A7 A8 AFE AZE GARs g9 67
AL AR F AR AFH 9459 ol
23F o]&3t9 19939 % 495 H 1994 39714 A
42 AT (Fig D. 4 338 AF $4¢& 5/
Niskin A7]18 o] &3}d AFsigon, Age 2
2 AYHE §7 0g 4N oe B484.
T, 9%, §E244E @444 STD (SBE 198
ol8dte ZAsHL, A4 BAFLLEA, &3
¥, Winklerd o2 2435t 23390 Jd%dq
(NH,*-N, NO,™-N, NO;"-N, PO2"-P, Si0,-S)= Stan-
dard Method (APHA. AWWA. APCF, 1985)°] <3t 3
Hog v Aot 2 EA2 (Chlorophyll a)&
A& 115 GF/CZ o7}3ted 90% aceton 10 mlS 3
7¥ste} 20412 Wetao] BAG F 4000 rpml A 10
w3 94%28 AA 750 nm, 663 nm, 645 nm, 630 nm
o AFgA FFTE Z33ts] SCOR/UNESCOA L
2 At Ath (Strickland and Parsons, 1972). T8

CHE U Is“f/

- asn  Study Area

33200

100 rBs—Iine

33°10'N

126°00E
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Fig. 2. Seasonal fluctuation of dissolved oxygen at stations 1 and 5.

A & W3 E (3046~34.71C) & 2 YL, 30m (32.66~
34.71C), 60m (33.70~34.720) 2 0.2 F4 Z7ld] u
2t |gtEo] 4TS & F itk ¥z HY ¥
% F2ol M EUW vEE (FA 6)AA 717
HEFZIF Ve glo] A fgel 9%
£ ¢ 4 stk °]E Kim and Rho (1994)¢)
g 3tAl A 57 of AGAA wAR
te Z#e X3S kR AF Sl o] ghze]
EE59 £, 98 wg B4 94 (BFH DA
A HEA A Aol vpEEdA 1 AYAY
o] Yetuhe o2 Hol nigZsde g At
F7h ol Ay BEFo] 4TS vX2 Yok Ko}
A}, AL AFFd EAste AL 195U 9
s gt £5HL YIS E €5 Yo 2@ ASF
(60m °]4) e} &3 AXgho] 8o 23]8 343t
€ A%E o1 Q& ol 349 JFHYE
FHAZYF 520 FIFhE Kim et al (19
91), Youn et al. (1991), Pang et al. (1992)9] H 319}
AL glof o] AG7A F3 W HA o] ek
I B g ol 2y oA FE&F FAFY
T3¢ FYAE £ FHAEFHQ AT 2A
7t B o] Aok drfa Hojxt,
L£E4L I EZSFFY] $EMS FEE 528ml/
(330~792m/ME HugL 494 BH 2004 HA
e 899 AA 5olA vebgth a8z, AUE A

R

o 32
T do

605

A 13 713 vig e A selA AdE §ELY
W3lg v gy 11%4 EZ(0~30m3F)°] E&
AAENA 4ml/l o139 & & Bk §38], 9
99 §E4A X—lfsazﬁ i 49 Z7he}
A LEIAFRE Fiete] AAA Z2A HFole
AL, AFde 1Tz §&4L £XE Boln
A Aol EAoltt (Fig. 2). AAE (B 1D ulz
Z (A 5)9 4 38 2H7) 44242 (A0U) L
FEEE, Ao BT 30mES 4 -0.06~+
198 (¥£3H&  101~64%), —148~+158 (¥3+&
125~72%)2 eI, wgEs oM 7z —o.
71~+174 (£3H& 112~66%), —2.16~+135 (L3}
£ 132~75%)8 B4 AA 19 23 30 mIF A
AT Fe9 S F& 490 2 99 Lo X
EE Ak 34 5l B2 FFFAA L,
31199, 30mESAME 4, 699 vERgth T,
AZzsaXes A Add 234 Fx3 Je9 o] #
§ Ye L U

FEGF AT FFFF A a9 5
e 0.04~819 pgat/1FLH, FAZ7 ) wet F
EE 3718t gt dawEe A9y A 19
AZFN, AAFEE 27099 AF 49 39
Uehta ok Add BXE BAQ 194 A3A
AFAZANA 5ugat/l o139 @&, 393H 1194
ol L o3t oz WA Jehdm Qi AA



2.5 r 7
1 8tn. Surface water
. -8
bz -~
5
§ L 5
= L5 2 <
¥ S
4 ! £ |2
7]
2 L 2
0.5
14 1
AT TR Y A5, NV AN WA ° -°
7 , 1.4 r7
8 Sin. Surface wafter - ]
64 s
o 12 6
Chia. g
54 - -1 E F s
_ vss . _
— 4 5 <
~ 0.8 > - 4 ~
¥ H ¥
92 3 06 S L é
F3
o
2' "0.4 2
14 (0.2 F 1
1993APR.__ JUN. AUG. . NOV.  19IAN.  MAR ° 0
Months

Fig. 3. Seasonal variations of chlorophyll-a, the suspended solid and the volatile suspended solid at
stations 1 and 5 from April 1993 to March 1994.

AdAREE vl ALH 200~819 pg-at/1l Hl
1EE Qou 4958 19714E EFAA 0.
& 3cE RAYE o Hh &

and Kim, 1990)% AF% &, §%31% (Choi et al,

L FEE U
Wa Qe 2t o] ddole &3l feidol
glol AAFFA 9 dFe2 Az (Fig. 5.
6). QA ¢l FxE: AT 003~176 pgat/l W R

o WHFLE FZA 03 pgat/l, 30m3 oA 0.
67 pg-at/l, 60 mENA 0.78 pg-at/NA k. 32 BEXE

st AgEM FAFEE FU9Y
A pdzz g AZEzE $AQ 19044 3971
A 06 pgaat/l 014 TEETE AFHA XA 3
o} 49 BE 11974 E B2 0.3 pg-at/l 013k
we =g By 53, 4800E 02 pgat/l 3]
we 7te Bolx QEd oE old A Aid v
Ewo go] gAY AEZHAEY FHd AT &
we ggoz A€t B @7 #9499 a0l

606



AFE #9 $599 AE4HRA 71247 (1) -AFE B

SDEEERES L

bS]

A
ox
i)
oo
ofy
b
ox

[P
LR e

~

pa—

&

o
DER T

OSAN

A-lina STATION
} :

JUN. 1993

SR X

DEF L (m)

CosaN

A-line STATION
3

NOV.1993

——22.5
— 15
SuL

3-line |

/4
[-)
.
Ve
S
g Q
DEPYH ()

Fig. 4. Vertical profiles of sigma (5t) at each sampling stations from April to November 1993.
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Fig. 6. Horizontal distribution of nitrate, phosphate and silicate from Jjune to November 1993.
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