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summary

Hydrographic conditions(water-temperature, salinity, dissolved oxygen),
nutrients, chlorophyll-a, suspended solid and decomposition of organic
matter have been studied in the western sea of Cheju Isand from April 1993
to March 1994.

Vertical temperature, salinity and chemical properties (nutrients,
dissolved oxygen, chlorophyll-a) distributions in the western sea of Cheju
Island shows a upwelling feature, Although it is not clear in winter season,
it seems to be continued through the year.

In the surface water at upwelling areas, the range of dissolved oxygen,
nitrate, phosphate and silicate are 3.30~8.43 mé/ €, 0~7.12:g/ 2, 0.03~
1.75ug-at/ £ and 2.75~22.32ug-at/ &, respectively. Nutrients is higher in
shore water than in offshore water Because of sufficient supply of nutrient
from bottom water by coastal upwelling, this area may be eutrophication

In November, especially highest concentration silicate was observed at all
station and depth in study area. At all station of bottom water{down to the
depth 60 meter), concentration value of dissolved oxygen is high as 8mé/ £,
which is a characteristics of this study area.

The mean values of N/P shown 8.0, it is lower than Redifield ratio 16.
Also, the mean values of Si/P was observed to 46.3 in western sea Cheju
Island.

Chlorophyll-a has the concentration value of 0.04~2.36ug/ £. Chlorophyll-a
in surface water at all station the study area is especially higher in
spring than in other seasons.

The mean concentration value of suspended solids is 3.14mg/ ¢ (range 0.75~



8.47mg/ £). The ratio of volatile suspended solids to suspended solids is
higher in inshore water(53%) than in offshore water(46%), and higher in
surface water than in bottom water.

The decomposition rate constants have been determined by Thomas slope
method. The values of rate constants for station 1 and § in surface water

added glucose and glutamic acid shows 0.14/day and 0.15/day.
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Fig. 1 Map of study area at the western sea of Cheju Island.
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1) 2L #
A AHA & (NO3™-N)
dAFsfde] E342 A7 UL EHAE 0~7.24ug-at/LE dAFF 1.89
ug-at/¢, 30mZollA 0.25~6.88ug-at/LE B 2.9lug-at/l, 60m3F2 1.48 ~
8.19ug-at/LE HF 4.27ug-at/LE Bl $ilel wet 71 stk FHE 3
AEEE AE 19 AZFdN, HAFEE B 48 FEZoAM Uetulch A
AYERZE 29 14¥ols BH Falol BAYC] Sug-at/Lo]ge] kol el
U glowm, 4~119oll Sug-at/L o]ty UeT WA ez dct
(Fig.17,18). detde] B 13 e 32 59 AWY AHERE &R
A5t Zito] I o] FYA & 1,3¥0f 2-8ug-at/Ld] AHEE RHAX, 4~-114
2] 4l Fruls £, G2 Fuig} vy ¥ sEAFo] FU
of E34old 0.5ug-at/tolsle] We FEE Holn glon, o vE Fe
49 BE 2 Z2ubsld 11¥ols 3003 7hA] ¥FHIT ASE RAETH
30mo] 4l ¥ElE WAtU L2 FEIL A F7hste 3ug-at/L ool & Rol
Ttk 22y} edel At BAE 18 EZolM FHolstA 1.2ug-at/e 3k
Bol FA 5o w3 thAk w2 U B FT QArHFig.19). F3], AW
ol 5t &4 B 4~11¥o] A9 B 13} 29 EF(0~30m)ollN
1.52ug-at/L2 UEIRS, s A A 59 6 1.07ug-at/L Bo| 5ol B
29 detdoly tha A uepstch  ddd FA 13} 200 vhste cob, A
@, Aard g 7HA I Okaichi®] $IFYUEE AN A3t BF52 ABT
Qdoistel 0.682 UEIR, 199 EFFolME 1.28 FIFHEY JIE

[+]
2 18§ BEsto] ¥ LU sHed & AlASta alrh

B o

2

Hz

QA1 (PO, -P)
QIAtQle] At wlgls HZ34olAM 0.03~1.0lpug-at/LE AW F 0.35ug-at/
2, 30mZollA 0.07~1.75ug-at/L2 B F 0.67ug-at/L, 60mFollA 0.11~1.76u

g-at/L2 BT 0.78ug-at/LE Rl

- 26 -



8SiOr - Si (= Chicroohyt! a
4 4 [ 10 12 ‘e {ugst)
. [ ]
NO3 - N [ eo—e 03> 04-o06
2 - 6 8 10 2
" N i b 'Y
PC™.-P (o0—o0) 0.7-0.9 1.0-1.2
0.2 04 0.6 0,8 1.0 1.2 .
- . 14 {
(ug-at/t)
Stn. 1 1993
L APR
.
/ I JUN
L AUG
\\ - NOV
1994
- JAN
MAR
om
Stn. 3
. b APR
// o JUN
iI
aE
Al - AUG
' |
A !
. \ - NOV
/ - JAN
MAR
Stn. S
r APR
, »
- JUN
r AUG
o NOV
- JAN
c MAR

SiOz - Si
& ¢

{ Hm )
10 12 14

l-»

NO"» -
a

oy Z

{ O——a—e }

0.2

PO”. - P

0.4 0-6

{ =m0 )

0.8 1,0 12

{ug-atse)

Swn. 2

< e

L]

Stn. 4

Stn. 6

Fig. 17 Seasonal variations of chlorophyll-a, nitrate, phosphate, and

silicate at all stations in the surface water.

- 27 -



Si0: - Si  (w—n) Chiorophyll a Si0z - Si
6 8

4 [ Lo
M ‘l 8 Lo 13 14 (ug/ ) f 6 8 1P 12 14
(o) { M g NO™ N
NO3 - N *—e ) X “— 1= { —e |
2 4 [ a 10 |z°3> 04—o06 2 4 6 8 10 12
il . e F N i @ . 3 : 3 A "
PO - P [ o0—=0) 0.7-0.9 1.0=—1.2 PO* - P  (o——0 )
0.2 04 06 0,8 1.0 1.2 0.2 0.4 06 08 10 1.2
A " 1 L 1 ‘ 14 ( . 1 I i " 1
(ug-at/2) (ug-arst) Stn. 2
ug Stn. 1 1993
\ |l @ ArR @
I @ JUN o
- o AUG * 4
27
. @ NOV ®
1994
- @ 1AN .
i e \
®..-0 . £
. . . 30 m — . R
Stn. 3 Stn. 4
APR O /,
a * \
AUC o A \ \
o
NOV @ - \ A
B e
\\/ .7
AN p s
) 7 ~ P
/s ~N
MAR @ « 2 r
A A A A e 1 A A e 1
Stn. 5 : Stn. 6
F® Arr .
- . JUN ® -
F® auc °® -
@ nov e '
. N N ,
\ AN /
- @ JAN - \ \ //
\ N ‘
Q® < . y ‘”‘ X

Fig. 18 Seasonal variations of chlororphyll-a, nitrate, phosphate, and

silicate at all stations in the 30m water.

- 28 -



34 HI s 190 A 504 U, HASEE 490 33 1
ol d ‘etuith 300% 9 HusTE 198 FH 5olM HAEEE 490 3
lojq Rgon], 6nFolMd HIHAME=E 242 190 B 13} 4o B
3ol UelyttHFig.17,18).

A 13 52 AEE FNEXE B A3} Tyto] ol FY &= 1937 3
Yol 0.6ug-at/Lo] 4] I =7t FYSIA EEstn o3, 4~119e E2 S
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HEXE B 1~-34¥el= FolEde] HHE ALZ 9 $EE
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Table 1. Ratio of nitrate, silicate and phoshate at each station

Months

Ratio Stn. Depth
(m) |'93.APR. JUN. AUG. NOV. ‘94.JAN. MAR. Mean

N/P 1-2 0 20.4 9.4 7.3 2.5 8.7 9.6 3.1
30-60 16.0 6.2 3.9 2.7 6.5 4.6 5.7

5-6 0 1.1 14.8 4.3 5.7 7.8 7.0 4.0

30-60 14.8 6.0 9.8 4.3 8.7 8.6 8.8

total 0-60 16.6 9.1 6.4 3.8 8.0 7.5 5.4

Si/P 1-2 0 224.8 49.0 64.9 27.2 66.2 15.2 16.3
30-60 99.8 29.5 32.2 33.5 36.0 8.7 12.1

5-6 0 150.4 49.0 66.3 62.1 58.5 9.6 13.6

30-60 60.6 9.6 20.2 30.2 24.2 13.2 11.4

total 0-60 128.0 34.3 45.9 38.3 46.3 11.7  13.4
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Fig. 21 Plots of nitrate and silicate against phosphate at all station
_33_



2) A @M 4 (Chlorophyll-a), ¥REH(SS), AYE FRHEH(VSS)

A7 Bhge AEBMAL] A MU= 0.04~2.36ug/LT 4,6¥2] EF+
ol A 2ug/Lo]de] w2 U Rk ALd A 13 29 EFM B
0.85ug/L2 gl FA 52 62 EFF FF 0.44ug/t Brh wA e
Tl 30mF 2] AgHolM WF 0.51ug/L, HMF] A 0.46ug/LEF HAL,
6032 S WF 0.40ug/L, ol HF 0.28ug/LotTt. A EM L
FEE 259 dojue ddgoM g2 UL BHAF e ol 852
2 dctdo] sjdof ujs) FPEFY FFol H¥UI WELE WMHTh
AAEELE 3,4,61190] £ %S A3, 197} 8¥ol] W2 s 2Ach
of AlEMAY H2US UEhHE 3,4.6,11¥9 EFFole F¥ERT=TN
ABE 2R ged, ot ASEYIE A 222 F
Zepa A7 cHFig. 17,18). 199 W& A M40 e Fzxo] E3F2
3t AstEyoz AEEYAEY EFol AFAIL B WELE AEH
2, 899 FALE Yo Q¥ APERY FIAY WELER HMA

Bonz(ss)e] HFUL 3.14mg/£(0.75~8.47wg/L) o, HEF, 30w, 60m
o] Aol ztzt HWF 3.18, 3.14, 3.0%mg/LE EZFFoN 4% w2 Hx
3 Zte ez g AdE2= AAE 19 6¥ol 2 23k(6.5mg/L)& L}

EfUi2 23, BA 52 3¥ol A ZH(1.3mg/L)E Ve 2ok d¢d ¥ H
19] ¥32 ¥ /4832 v5EE 64& Asian A Aol AA 3mg/Lo|dte W
o> =7t FYA Jeda k. g FE 59 EF APEFS X
12} vd A BAR, 3,114 2pg/Lojdte] $=& Azt A A
Mol 3mg/L ol4do]l vlad st EXst ch (Fig. 22)

A 2B (VSS)e] 4~1142] HAFIS 1.6mg/L(0.80~3.750g/L) & L}
Eluts, SS H ko] uehd 6ol HcoigtE Hrh 4~11¥e £4E Ssof
th¥t vss WEES T B EFFolM Adge] AE 10] 53%
AA 57} 46%2 LIEIWSL, 30m3olME 2z 46%e} 32%, 60mF oA ZHZb 39%
9} 32%%c},

m



o] At ¥ of EFo| AFHT} L HEo] ¥ WE HFLE HsH

2% ol Fristgdrt. Y At FAo| iy Rt HY HEol W
A etytel,

Chlorophyll-a, SS, VSSe] AlMH3} ABL ulxsdte] Atdelr FH(4,6
)32 71e(119)el 2% B9, 1,380 23S UEhiR Adch
s ol sso} vssTE At Hatolzt AN GHFLagtel AN 2
xjol & Ho| THFig. 22). ol ol olF 3 L] H=¥ EXZXLE

Hol RREU JF o] EYIALLE Hopyrh

7 2.5 r 7
1 Stn. Surface water
6 -6
—2 _—
<
5 = -5
- - =
T 1.5 = Lo %
3 2 ”
s r4 —
Ll e 7
a a3 o 3 >
e =
[3]
2 F2
0.5
1 r?
0- r T v r T 0
1983.APR. JUN. AUG. NOV. 1994 JAN. MAR
7 14 ry
5 Stn. Surtace water .
6 55 1.2 Fe
——
Chia <
54 - -1 g s
Vvss
2 =
= a- 08 > Fe§
¥ o =
~ [
[ S 8
/1 34 0.6 2 3 >
£
(3]
29 0.4 Fo
14 0.2 1
- 0 -0
1993.APR. JUN. AUG. NOV. 1994 JAN. MAR.

Months

Fig. 22 Seasonal variations of chlorophyll-a, total suspended solid and
volatile suspended solid at station 1, S from April, 1993 tb March,

1994,



b, E¥ol we J2 AL ALY YUY E FXY FPEHIN
B8 £32 ¥ B2 THoz AEFEHIEY FAE ANYe
o, 84 W dFLa U2 F2AL FEMU FUEFLE HEog PN
FUEF FIFALLE IR AV LULE L3 wfBolet AW
Th ER 1192 dFLad] F7he Fol AMABM SFEFY TFF
A, £33 d¥os dPLEA BRECL 99 2y =z
W 712N it AR d FEE A o] A dole
FLEF TEU TFLE Y Hrl ddHol Hrjyeg

AFH U AENaTRL B V2P RYY wde] oy,
= dEF FFo2 Yy vla Hryh a7t

o

™
2 oo
ol
o2
514

op
of
lo
b
2
A

ot
o

oX W
rlo
N
¥
ok
rx
&
o

g
foul
i
o
U]
ol
(

w
o
N
o
de
2
.
1
oX
4

HEE MYLsaide] AA 13} 59 .43 50 22 glucose-glutamic
acidg& A¥ wWH(4% 5.1991)o] ulet M718F 20C QdFwolE oA ujeks}
o mfd AtLARIFS FIY A2AE Fig 232t Frh 59 FUY Atx &
T A 19 232 AF3golMd 22t 3.53mg/L 2 3.7Img/L o], BH 5
BS MFTolAM 27 3.030g/L 2 5.0lmg/L Vel EZ 5 F¢ A
1ol A F+o F¢E B 50lM A4 £R¥o] Yoton, N2 E3+
Hop A FgolA Ath argo] gl B {IIES FUSHA 42 A4
2] 5UF Ata A2 AA 18] HE2 47} 0.37mg/L, HEFI} 0.420g/L8
uvetta, A solMe BS54 AF47E 242 0.2508/ L9 0.51mg/L2 /-7
= FY T Ada4E2RY Y vixsidct. ZARAEY AleaiAY 59

2 AW 52 EFo)A 0.25mg/L2 HAUS, AMZolAM 0.5lng/LE
Huigte 2t FYEFY U BY ESFRTE AFoM wA LEbRD,
F71E FUst 5d wi} FePF HELE BF FAL(YRYo}
Aae opUAbY A+ AAPA)SEE AZHEA Uehdou, Aa) sE=
o] & Koz Qfotrh(Table.2).

b

]



o]

---
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Fig. 23 The plot of oxygen uptake for each station seawater added a mixture

of glucose and glutamic acid.

Table 2. General characteristice of receiving waters

Station  Water type  NDOs  NH-N NO2N NOsN TIN POC-P
(mg/t) ( ug-at/¢ )
Stn. 1 suface 0.37 0.000 0.07 1.22 1.29 0.12
water (0.54) (0.21) (1.31) (2.06) (0.15)
bottom 0.42 0.000 0.16 37 3.9 0.31
water (0.66) (0.18) (3.94) (4.98) (0.29)
Stn.5 suface 0.25 0.000 0.21 0.46 0.67 0.06
water (0.42) (0.23) (0.53) (1.18) (0.06)
bot tom 0.51 0.000 0.18 413 4.31 0.54
water (0.66) (0.21) (4.27) (5.14) (0.49)

NDOs: Oxygen uptake during 5days of nature water

(' ): Nutrients consentration each water in added glucos - glutamic acid

after 5 days
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Table 3. The experimental date relating oxygen uptake and time for each

waters added a mixture of glucose and glutamic acid

Station, water type Time, t,days Oxygen uptake,y,mg/¢ t/y (try)'?

Stn.1 surface water 1 1.07 0.9345 0.9777
2 1.81 1.1050 1.0338

3 2.35 1.2766 1.0848

4 2.91 1.3746 1.1119

5 3.34 1. 4970 1.1440

bottom water 1 1.17 0. 9091 0.9687

2 1.89 1.0582 1.0190

3 2.54 1.1812 1.0571

4 3.16 1.2658 1.0817

5 3.71 1.3478 1.1046

Stn.5 surface water 1 0.74 1.3514 1.1056
2 1.75 1.1429 1.0455

3 2.18 1.3761 1.1123

4 2.57 1. 5564 1.1589

5 3.03 1. 6502 1.1817

bottom water 1 1.35 0. 7407 0. 9048

2 2.46 0.8130 0.9333

3 3.32 0. 9036 0. 9668

4 4.11 0.9732 0.9910

5 5.01 0.9980 0.9993




AEAE FH RAGE A4E T At LYoy (vn)'RE
Thomas slope method® AH&¥ a,b,Lo,K'ZhE Fig.249} Table 32} gt}

P& s K'Zhe BA1Y 24 0.144/day, A2 4 0.090/day, B A5
ol EZ4 0.147/day, 34 0.066/day2 %2 A 59 E34olM A
U2 A 59 AZ oM UEIGYD, 24 i3] E24oM B US B

o o},

1 stn. Surface water 1 sta,

(ty) 1/

YRO.0334X + 0. 9480(r = 0 $008)

Y=0.0411X 4 O B472(ra 8781}

- 8 stn. Bottom watec

8 stn.Surtace water

wy) 179

T

YuQ 022X + O.8780(r=0. 0088
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Fig. 24 The plot of (t/y)% versus time to determine K’ and Lo for seawater

added a mixture of glucose and glutamic acid.

Table 4. Decomposition rate constants of each waters added a mixture of

glucose and glutamic acid

Station water type a b Lo W.T. K’
(mg/t) (T) (day™)
1Stn. surface water 0.9472 0.0411 4.53 22.5 0.144
bottom water 0.9459 0.0334 5.57 19.5 0.090
5Stn. surface water 0.9653  0.0455 3.93 21.1 0.147
bottom water 0.8759  0.0292 8.50 14.1 0.066
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TaY WL BFHA Rl wiE HF TFol YL FAFEEZ g
HF7E 5 FHENE 712 229 {45 dolst EolEo (-)%=wE
7t W g7t Ueldel £ {7 SEHAE ol 3ok, sHF)
=88 o FEHMdol Fo] Woixsl dBo] 4o $HEXE LAHD o
Al #lTE Zolst EolEol ()= E Jixn &5 Yehdrin

2382 gtk Jelm AREAIE FHUMF] ST AR e 2E

& AZold AAXNEE F. 1 F0] 47 Fo] Hol7t woluh (+)2] =z
g ZASCl AZAIY} Uehdoin BTth(d 5,1993). mepd, S o
B AIERIG 73 BRW o] Adel §4E B ARl B (4L, 4P,

Bt ( Aabda, datl, FAdA4)ARES D £584LS Ut
2 2 23 Z2AAM FHA vetuA dud 46 (4385)3 8
(32 ®)d &5€ AYAARE YH T4 8 + U3, 643} 11
e &35S £L, g RAA YA AmodAE BeA Ueptaglct
53], Yol SXAAET] d¥e2 713 7Y &5ol Yok, A line X
Th B lineollM O & Z3tA UEelutch(Fig. 11~16). o]y &5 A 4
shERo]l 2 ol R4 2= 192 3¥ol= B2, HYAYEFo] FUSA X
st 2t 428 3, $ELEEZE Uehya x| gxu, o] 2y &
o] 4ol 100wl FH3] Wolxlt sLE F7 B27] wfRol gojut
22 AZHoE 850l AL A2 Ak FAF o] AdY g5
Sl E A2ztee] BYY ZALE Bt ol % WY wsHAo A,
E5UUo] 2 dFolMet o] of Y FaEste] gy Fojegtd &5
% dold Zleg Algdch
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2. 39 MY LX5H

LR

o] Azl WatALxe FEE AtEY] ol FHA= 1€l 6ug-at/L
olAb FUBHAH EEsto] QT 4,68 11¥0] EF2} AF o] At A
Uehuz gon, §3],6~1190] EFFold AAFY s=7 2SRl
T ol ol ALN T Aoz FIFY Uil 29 B} X
23 M2 B Zo] HASAN(FLAR) AFY Lex A2
FZol ATH AHejold AEZEFAT BYUR FAo2 2BHArin ot
Elm, o]Re Al ABMAL FEI 49 ool FH3| Ftt H dAEHL
QltHFig.17,18). o] Aol @ HWFAUxA Al HelE= EFo| 0.06~7.12u
g-at/f, 30m%o] 0.25~6.88ug-at/L, 603°] 1.48~8.19ug-at/L2 3
(1989,1991,1993)2) A3 st FHgz AFHY g, 223 AFF
sfedel Azbel wlay g Vel A, H 5(1988,1992)8] AHFRY
gzt NIAX dQde] dFAz} B} tha WA vEehda gt ole
A o] AFY BT ot HAHX Qo] usf Aol Q. AT
W op AbgAlMo] Mol K22 HE fo| nln] 37 fELe Azl

QlArle] T AAIET npAZRAE 1~3¥o] 0.63~1.48ug-at/L7} H]L
q FdstA ExFo o3, 4~1199 EFFoM WS F=EUS Hol A
om, Eo|stA 4ol 60n+AE 7HA| 0.2ug-at/t o1EHe] w2 kg UER
T oolth ol RE WArAA} Yo MEEFATY APF A A 2329 2
ztetz Azbgch oloye Azt sMeA SHeRE o] JIZH4~6d)F L
A# AlEMAZto] 0.7~2.36ug/Le 2 WA YEhGI 917 i Eolch(Fig. 17).
o] |2l Qlatqle] UMF SEEEE ¥E3F(0~30m)o)M 0.55ug-at/t, AT
2(60~110m)oll M 0.68ug-at/Lo] 4+ UERAo] 2 5(1991,1993)9 AFH¥
Hd g BRHde] FF & Hch o 267 wA debydx gt

ojft

N He

14
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AL FEL] U HHERLS WA Ut t). 6"e] EZo)A 3
ug-at/Lbeto]l Aot 11499 MFolM S7ug-at/Le] A E7} BRI A
E BEE 5= At 3o, F3 114el 528 ez AR WAA U
Bl glth 4~699 B3 4old FatF4e 57 278 dolxn Qi
d ol H2F 22 ASEHABNYY 229 AT Rolxy} WYy
AL 7124 EZ F3AEI VLA ¢4 USA Yl 1€ nxs
o FAUL APHOZE BY (A28 YHY FRET} ASHEU B
siEo] HFoll LpEe Falgol BFol A= 11¥o]l K50 o) A
THZLE Yatd Joe ko], Y HYHOET o] Ao dug =
AEEl A4E HRY AZASFY 22 Beld 29 2o oyt
22 Azdch AT g e} xde G4 $To) EX¥o uasle &
AR 10ug-at/LE 2 5(1991,1993)8] A I T B 3o g FH oo
A3 Hrp w2y 5 & Holn U3, A $(1989,1992)8) AHRFE
A FEA AT Ay Aol w3 kS Holx gt}
FUEFY T FILEEE ¥ dUgdH g dgdy 5

al

W7t ESsA et dere

e

N

o
==

A}
(‘>—].

% il

ALY /7124 ZHZ AEHE FFEFA Yol HUY2AS sy 2
5ol ZBE ATk, o] AN FYPF EX AL Eeld 290
2 7L GE ey EXFYL Mol Ao® HAuHo, HEUHY 249

SEE A~1YY EFol UL SELEY §2 gFL-ad ¥, Jen 3
A 802 £2UFTY 5 YYEFY EXE o] WNwAHEID

A 2tHch,



<dl, ZEAPe SVl S5AAY %7103 e, FHY Y
7t A& opst ARt S5 o] HofF
o] 2 dFAFE Yehtea] ABMLY SETS

I 2
o
s
4

Ao cfofe] EEAL EXE FE3olN A 42US AMoA 2
£3UE Holn FAFIet YAl AAFIEA ABolME Al AP UL
Hol:=2128 B I%o] glth(Open Univ. 1989). &} ¢gtede] fZatA ]
TE 542 Aq3t A FHsY 4o wlel Zxio]§ Uetdict. 2 o
FolH BE4olM AL HFoAA Hoigg Holxa o HE¥AHY Fa
¢ 8 11¥ols F24F AFY 3mFolMd HAYE Bolx gth olzxde
SolstA A F(50~100m)ofl A chHE E3} Aol U, FZ(0~30m)oll A
T 4 AAY Aol 2X3} Hojtrh oA 3 5(1991,1993)8 HF
= B s SR &£2404 g vasiy HE EZFoME s
Bl Zhe vehda ARk, A3 ALE VAL e e Roln ¢
Ch EZ3F3 3420 T EXo] oM 1~4%e] ¥y 23U ¥
Uagol 2% Atz 2240 W )2 P AaEse] FIE
7h 6~11499] W A4S 245 X AP |78 2
VY £RFOR dyo] 7t Al REAY N34+F2 g2 4t
SEE 4B TUsich Fig. 8olA At4o] E3ae HEHT F2 420
oz FuE UeAeF dystded, 2Fcid A34e & AbAZLS 4l
&5 UWol ¥R A2 3 AFR47 48 T2 9 ! Y
th2gclo]l Al EFAIZL ddth. & AFoN 82 AHF4HLo] EE49
SETE S35l 238 Yol Qe Aog Hol HAAZ YL
YPoR Hopx|a|ut o7tz VN FUs7t 2ATAG7A] 8L F2
Athe BIE gloug A FYse FPoznt 1chslr) s} uj¢ o Yot

3

a

Rl o}

Y
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metA, o] Ao AFo SEAL DT BXo O ML o zse)
MY ZA1ARLT} o] Z 9o} 715 Y Aot}

ol A2 MEgMLe Hato] 3,4,6,119 EH(0~30n)ollA wA LpepL
= AoE Hol NEEHIALC EYA wAsts oz gzHT) syl A
TET B EFoY EFog JYRAFY FIATOET APROT Ay
H 198 AsEge YT JUddRe BFo) YWY =AY
My Egott NESHIAEL EZIAFALY 74 Yuoz NzY
th 3 $(1991,1993)8) MFE EXNA AHIT X sjodoia AJEML
o HchZtol z+z sdzt 109, 793 9¥ol UehdAo] uls) o] e nE
Mae] Y2 8¥ ALME AYY A Ad A JeElUn QrH(Fig 17).
53, ¢ FH 13 2004 0~600371A] lpg/tnEE S Holk Rog
Hot o] zlejo] Atggol doju Arhs A VAT ). A7y
Aol A B B3N MEMLY JHIUL 0.52g/12 wA eI, 4
~6H2 At FH 19 EF NEMNL SEE 2.0ug/Lol AR UERY, A
5 (1983)0] 642 AHFALdA HWF 0.38ug/L2} 2 S(1991)o] 7HHF 0.3,
g/l 3 5(1984)0] HFAL 64 HF 1.31ug/L, H 5(1991)0] AT A
oA AU lug/erch o 2w ol A Uelym Qc) o]
A Ho] dtgFog I Fotol QAT FIo] 2257 g
Z¥ch

@FAHY FREL sEE A AN 10mg/Lo] L2 Vel B2 A 4o
TAY YElE HolL U AW F 4.0mg/Lo]ste] o T 3 $(1988)0] A
THSAC 24, 1199 ZAzet 3 F(1993)0] MF T ddde Ay
Th ThaSEAl vhelytch
S ol FRY 6~11¥9F5 o] ALdA(Stn.1,2)2} 2B (Stn.5,6)2)
Sda, FREL HUE FREVL vadle] By dadoy J&FLa =
2uiol Y wAl UEhS ol3, sS  vsse] EEHEL ujfsixgr Ay o g
42 wA Uehita glch ols £40% A FPAFY Y T dFe
B ol 23y Bl dddgoly d¥slo] At J2 gAY =L F7)
WEZoE ARHC],

rir

AL o
°

2 A}

414

[+
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N/P, Si/P2] H]

Yuty o2 thd422 N/PHE 1628 ¢3A U, oA 5 AEE
2o 3atzAd e 163 Y x]sl= ko]t (Redfield,A.C, B.H.Krtchum and F.A
Richards,1963). N/PH]& 2| gojmte} & 2jol& Uepfz glom, iy 3}
FHo|ut dtolA WA el gt o] R elatgdel vl3) Hatgdo] AE
of Bt Yo FF FHEHJ wWEe® BIEACHRyther and Dunstan,
1971: Maita,1982). o] @22 N/Prl= d HF 8.022 3 5(1991,1992
1993)0] 23t AF = g 44 H N/PZE 9.4~15. 42 NAEALHY
2k 15.8 2l HFE 55N 2} MY 22 8~42, 15.1-18.52 B
2" N/PgE Bop WA dehda den, o F(1990) AMFE AMYGY 84
o] B3 50nFollM Ztzt 4.582F 4.069] =t o] 2 Fe gW HEFolM 4.3~
7.3, 30~60nmZFolA 3.9~9.89 gte g wlxdtdrt oA Hitde] w3
vl 557 HROT BT, olF FAYARe ABold T4 Y44
=2 zlo] o Mt @ F(1991)o] oA Artgdo] W2 o]/ E
AFe dMFHG7tA] ot FaAF a7t BA43te diobdFae obFx
HA AAatdo] Ao 1Y EZF dHyoh FATYC| A o]FHUAI] dEo
2 53 gtk 18 BE o2 Y2 NPt W Ro] BAo|ct Si/Pe gty
Ql 4o L2 6002 R AF O ol (Tsunogai,1972), ¥ & ol A= 150713
ZA5ledt}.  Stefansson(1968)0] 2]stA At el %7} 0.8ug-at/L o] 5}e)

o

=

% Si/Pe 16Kt 3 43P E ultii Urh 3 olfrs Aagy it
dret APEET W] diEolrt. o] AFA|HY Si/PHle A FF dBD

ofn

46.30.8 UElNTh o2 2 5(1992)8 MHX Y 26.7-38.4, 3
(1993)2] AF FHMge 26.0-29.98ct wA el Qlch. &2 Si/PY
ol LY et A7 F 2 (Tsunogai, 1972:1979)8 n]Fo] thed] u| s}
o & of o] AYL AHFr dF FF, FFEAQRT} 5 Aol H o
F2Act B 4 gl A N/P, Si/PUS 492 AEEUAE jFAle
2 FAA 1728 ALEY s=HE AL olF u| 7t NP S EL A
Ao 2-3uf, Si/P F8 3~5ufjel 3 dHF olEUSE A &7 Eodri:=

& Aesfornt gt



€sol dojubs ddg Y N/PUE 49 A3t gy R} ydoten,
Si/P3E 11¥E A 3ta dNZ gorl. o2 &gol 23 ALH A
Soll Briiez o FHda Wl Aitdo] &% U3l xS
Artdol Hatd Zzteta gl

3. #7118 &% 9

o] Aol detde] A 12 EZo|A 0.144/day, HZolA 0.090/dayE
Velsts, olsige] F A 5o EF A FolA 21 0.147/day, 0.066/day 3k
& B BEFEcL AZoM vz /I EMeYol Hrh o A2
Ishikawa®} Nishimura(1983)2] ¢ K712 L3444 0.132~0.434/day
Ogura(1975)8] €ZR71E X7 E34E A4 0.045~0.25/days} ®ls==3 3}
Lieb o glck, 23y, Yoshida®(1983)8] UAIAR7IEL X EN&EE
A4 0.19~0.38/day o} 4 $(1991)2] sjer) ¥ dAgksol FajdRsjae)
2la¥42] glucose-glutamic acid& A}23fd ztzt F3¥HIL 0.21/day, 0.23/day
Standard method(1975)2] a1¢t42} 9]¥4olN F K71ES HYsld T8 &
N8 EWEE A4 0.16~ 0.19/dayRch W2 k& R ch  Ogura(1975)0]
o5l YulH o g 0.45u filter® B {718 /71 E F235x
R3te] oAztxlo] ot e RIES ARIER B stded & &7
Aol ARl R7IEe] B EFON g3 AFoE ZA+F WA Ueiw
th =Y B2H{71E2 A9 U] FF(0~500m)olH iR EMH AF
o2 ZA+E FiE o EFE P38t ks B3 (0gura, 1975) 2 )
9 & o AFAYG AlF AFA AL $4o] Stn. 1 50m, Stn. 52 F¥
85nZole] A2 olF AFF ol £t o KIIEol Wol £E3tL 9L

o

rr

Ll

g @ 4 odrh 5UTY WY BV FVEE UMM AssEao] A
ZolA EA UEIIE 2E Seki(1965)9) 4oy Eaidzel Rz Aol o8}
W OEZET MZ47 T8 HS RoT Urigid, o2 u]fof o5
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2 AAZ Astd  sGMFOl T EBUES Uetej ol #4571 Aol ot
23 EUAR 1gFEL] ANV YLYALE HI olth(o] 1987). &3l
o] Zatolq Al EZRrhe thd AN Atasr o] ottt ol S
Aztz Bu o xdoj iyt RNE £ FH iyt FAE A=
POM, DOM, DOC, BODS-2] s 52t %713} 24Bol ciyt A4 AF7F A} F

g2 ®7st s stelel A€



V. & o}

HFe dMFg3ge] sl4e HUAEXZYA F71E8E05HL 1L
2} Yl

1) o] dFge +&, dE, S&44 FUAFY $HYLET Fy ot
S8 E B + AUArh 442 43 E&5¥ol Uelda A3, 6-11€92 A
F3oN TexAdel sleRes A5, F. 513N AP iR
Fehel 3 At® 5ol FRIA Uetdch £52 643 11¥o] 73}
Uetsten, & yA ¥dE et olfde S5UAL A7 go] st
E A4E FAY FAE olFE HAYY £4ilo] tIE 2L AR 327
2ol §5ol dol e Rog Holrl E{ 11Uols B AFE] 9
o2 7Y Bpo] dojutn 9lem, B linedld W& Z5tA Ul AL
B2 B3tEYCl Aol FAA FY 5o FFE B4 JdAU A4S 5
BRAMZ AT &0l AL AT UEH B dRAGY At UE &5
o] dojytria Azt

2) B5A9e JIEFA EF wEEddE FaAATL 0.06~7.120
g-at/f, Aatdo] 0.03~1.75ug-at/8, FAbd A&7t 2.75~22. 32ug-at/L5 VIER
o A3} Fol uwiep EatolE RATh AstEYC] I ol FHXE Ag
2ol 2exe] FFEFI FdEA BE3IT U3, AE /1S B3
M 3 el mtel FrlstAch =Y gl dade M 13} 29 ¥
Frold 92EY s g Ect AASA wA Ueld ok

3) B35 dojuts AL FA 124 29 EF4(0~300)2] Y HAPHUEE
UHF 0.682 Ve, 1€ 1.28& B o] xde ¥o] YA s

8 & AlAStR alct,

o

4) BE42sTE ES(0~30m)olH B A 5.28ml/L, A Z(60~100m)of
A 7.30m/ L& UEIHO] FolstA AFolM wolcrl. ol M4 o8k
A2 ot tiE fle] A= ZIx HuWdt Zxr 2 FHCT
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EQ 8~1190]  22~56ug-at/ LAY TEE FAFLE A B FHWA
233 oled ol £ tFHos Uy EYIATY I FABAL
o d¥es Hopyrh

5) Ao dWF N/PulE 8.0, Si/PHlE 46.328 Ueh} AFE &
2oy SR vlasted W& NP} w2 Si/PUE EHch

6) AT M AL =T 0.04~2.36ug/L2 3] Mol FEHFoll 2ug/t
ol 4l EEUL VERL R, F3] S5 Addo] A Hrt wA U
Efytct.

7) 2egae] HWALL 3.14mg/L(0.75~8.47mg/ ) E BES A 2]sl7]0f
Y Aeld, VSS/TSSHE RS At BAE 104 53%, il B3
SOl A 46%2 UIElWtom $41Z 7)ol ubel Zasigdct EY At 2y
Er} $dBol ¥, B3 Hrl AdEoR Z4E 2¥ Lol FUhsHACH

8) darelel A7 13 AeAY AR 58 E AF4ol €478 glucose
-glutamic acid& B7I3te] F718 BG4S+ E AL 23 AdHy ®
2 o oA zz} 0.144/day, 0.090/dayE UElWdi, HsidelMs 27
0.147/day$} 0.066/day& R oitTh.
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Concentrations of each depth waters at stations from April, 1993 to May, 1994.

1=}

-

E{( Appendix )

Stn. depth month temp. sal. DO NO2-N NDa-N Po*4-P Si0-Si chl.a SS VSS
(m) (T) (%) (mt/t) (  ug-at/d ) (ug/t) ( me/t )

1 0 '93. 4 14.94 34.59 583 0.37 045 003 10.46 2.27 2.05 1.10
18.16 33.61 4.59 0.30 1.22 0.13 4.9 2.36 6.50 2.75
8 22.34 32,21 3.33 0.23 0.44 0.06 9.2 0.28 1.67 1.20
11 19.18 33.25 3.49 0.21 0.60 0.40 14.51 0.94 3.33 2.27

'94. 1 16.47 34.26 4.97 0.62 7.12 0.74 10.65 0.32 3.10 -

3 14.57 34.63 526 0.11 1.8 0.63 9.7 063 0.95 -

30 ‘93 4 14.82 34.59 7.35 0.37 2.58 0.82 6.42 0.34 2.20 0.80
16.48 33.77 4.89 0.41 3.60 0.23 7.65 0.43 567 2.55

18.50 33.02 3.98 0.23 3.33 0.58 14.45 0.28 4.47 2.07

11 19.01 33.60 4.01 0.25 0.75 0.97 23.84 0.37 3.07 1.93

'94. 1 16.51 34.54 561 040 558 1.75 7.53 0.48 2.80 -

3 14.58 34.73 573 0.28 3.24 0.78 10.20 1.24 2.65 -

50 '93. 4 14.81 34.59 9.15 - - - - - - -

6 15.17 33.97 6.60 0.27 4.95 0.31 7.72 - 3.95 1.65

8 15.84 33.70 7.47 0.27 4.59 1.04 16.77 0.14 4.00 1.27

1 - - - - - - - - - -

‘94. 1 16.51 34.54 565 0.98 819 1.48 9.8 020 2.70 -

3 1459 34.72 582 0.19 479 0.73 10.20 1.73 2.80 -

2 0 ‘93. 4 14.92 3455 5.10 0.48 0.97 0.04 12.02 0.47 3.25 1.60
6 19.48 33.02 4.74 0.05 0.74 0.21 2.97 0.56 6.75 2.15

8 25.17 30.98 3.37 0.14 0.23 0.22 88 020 253 1.80

11 19.41 34.07 6.37 0.06 1.97 0.81 18.06 0.20 2.13 1.93

‘94, 1 16.53 34.40 6.00 - - - - - - -

3 14.94 34.70 549 0.70 556 0.93 9.7 1.17 1.75 -




Stn. depth month temp. sal. DO NO2-N ND3-N Po’4-P Si0p-Si chl.a SS VSS
(m) (T) (%) (mtst) ( ug-at/t ) (e/t) ( mg/l )
30 '93. 4 14.84 34.58 6.77 0.44 1.79 0.16 15.14 0.26 3.15 1.85

6 16.03 33.97 4.32 0.32 1.20 0.48 4.53 035 450 1.35
8 2.62 32.66 3.60 0.27 2.16 0.82 12.64 0.28 2.87 2.00
11 19.15 34.07 3.61 0.21 268 0.94 18.16 0.25 3.80 2.07
'94. 1 16.67 34.51 563 - - - - - - -
3 1494 3474 492 045 3.28 1.08 870 137 2.53 -
60 '93. 4 14.74 34.57 7.32 0.60 2.67 0.13 13.76 0.36 3.55 1.45
6 14.69 34.06 7.89 0.37 1.79 0.57 7.35 0.45 550 1.75
8 14.16 33.89 7.75 0.14 4.64 1.20 17.97 0.14 4.20 1.87
11 19.07 34.09 7.51 0.23 228 1.0l 19.77 0.06 2.93 2.80
‘94, 1 16.68 34.51 7.75 - - - - - - -
3 1494 34.72 7.01 0.30 2.24 0.94 9.78 144 0.75 -
110 '93. 4 14.72 34.57 7.32 0.57 3.69 0.11 12.82 0.36 3.70 2.40
6 14.24 34.07 7.88 0.27 4.40 0.79 7.06 0.45 6.10 1.55
8 13.91 33.85 8.36 0.21 4.66 1.42 18.23 0.14 580 2.60
11 17.67 34.3 7.23 0.15 2.17 1.12 22.93 0.00 3.87 0.87
‘94. 1 16.69 34.51 7.73 - - - - - - -
3 - R FS 4 — T = - - -
3 0°93. 4 14.92 34.60 7.92 0.48 1.13 0.29 11.74 0.57 2.24 1.15
6 21.37 33.00 4.61 0.3 0.32 0.11 2.57 0.66 6.80 3.55
8 25.06 30.57 3.43 0.23 0.39 0.12 868 0.21 2.67 1.27
11 18.88 32.35 6.06 0.08 0.60 0.15 9.46 1.14 2.93 207
‘94. 1 16.55 34.28 6.69 0.55 6.76 0.72 10.04 0.12 2.90 -
3 14.87 34.60 531 0.15 2.55 0.66 9.03 0.64 1.55 -
30 '93. 4 14.73 34.60 9.51 0.34 1.58 0.82 9.91 0.57 3.85 1.05
6 16.40 33.80 4.93 0.37 1.51 0.27 4.98 0.66 8.47 3.26
8 18.12 33.46 3.84 0.32 515 1.22 17.11 0.13 2.47 1.53
11 20.9 33.75 3.99 0.40 268 0.8 2.3 0.27 3.33 1.67
‘94, 1 16.71 34.51 5.63 0.58 6.05 0.68 9.5 0.26 2.90 -
3 14.87 34.71 556 0.17 2.64 0.79 9.78 0.32 2.30 -
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Stn. depth month temp. sal. D0 NO2-N ND3-N Po”¢-P Si0-Si chl.a SS VSS
(m) (T) (%) (m/8) ( yg-at/t ) (ug/t) ( g/t )
60 '93. 4 14.72 3459 9.06 1.10 2.87 0.11 7.98 0.47 2.55 0.80
6 1529 33.94 7.96 0.41 1.48 0.36 6.24 0.5 6.45 2.35
8 14.64 33.85 7.59 0.39 4.06 0.68 16.34 0.21 2.93 1.53
11 18.83 34.11 7.06 0.21 2.99 1.16 23.14 0.02 3.47 1.73
‘94, 1 16.72 34.51 7.05 0.55 6.05 0.72 10.78 0.12 2.60 -
3 14.87 34.71 6.07 0.17 2.46 0.73 10.20 0.63 2.80 -
70 '93. 4 14.72 34.59 9.05 0.85 3.77 0.11 6.8 0.76 545 2.00
6 14.52 33.97 8.02 0.18 5.76 0.25 6.45 0.8 9.65 3.90
8 13.93 33.70 7.98 0.32 4.79 1.20 17.54 0.13 4.47 1.80
11 1796 - 8.33 0.21 3.96 1.43 56.93 0.00 2.93 2.07
‘94. 1 16.71 34.54 7.32 0.58 6.52 0.70 10.65 0.18 2.20 -
.3 - A7 - - - - - - - -
4 0 °93. 4 14.83 34.57 557 1.74 072 0.09 7.71 0.45 2.90 1.60
6 20.99 32.83 4.32 000 0.23 0.02 6.31 0.54 565 2.20
8 25.70 30.51 3.38 0.14 0.57 0.18 9.8 0.21 2.40 1.27
11 18.68 31.77 6.19 0.11 0.00 0.13 9.13 0.58 3.40 1.33
‘94, 1 16.71 34.50 6.28 - - - - - - -
3 14.97 34.71 5.82:0.17 2.24 0.8 9.2 085 175 -
30 ‘93. 4 14.72 34.58 6.87 1.21 1.8 0.11 6.97 0.36 2.40 1.55
6 17.00 34.28 4.08 0.76 0.89 0.11 6.16 0.45 6.05 2.10
8 19.39 33.81 3.55 0.30 1.45 0.50 11.78 0.35 2.07 1.60
11 20.76 33.59 3.76 0.34 2.48 0.75 19.48 0.27 2.53 2.33
‘94, 1 16,73 34.51 522 - - - - - - -
3 14.81 3470 503 0.15 2.14 0.84 9.28 0.64 1.80 -
60 '93. 4 14.71 34.59 7.35 0.87 2.8 0.14 9.91 0.36 2.55 1.60
6 13.52 34.12 9.70 0.11 4.86 0.84 6.31 0.47 6.69 2.50
8 14.18 33.98 8.00 0.39 4.8 1.24 18.15 0.13 3.20 2.13
11 20.80 33.69 6.80 0.23 2.50 1.03 26.89 0.00 2.07 1.87
‘94, 1 16,73 34.51 7.65 - - - - - - -
3 14.81 34.68 9.22 0.11 297 0.93 10.04 022 2.30 -




Stn. depth month temp. sal. DO NO2-N NDO3-N Poa_rp Si-Si chl.a SS VSS
(m) (T) (%) (m/l) ( ug-at/t ) (wg/l) ( mg/t )
100 ‘93. 4 14.70 34.59 7.47 1.17 3.23 0.11 12.66 0.26 2.96 2.10
6 13.53 34.14 7.53 0.50 4.27 0.73 10.17 0.35 7.10 2.00
8 13.19 33.89 7.48 0.23 3.01 1.14 13.76 0.14 2.73 1.73
11 17.72 34.19 7.19 0.27 2.84 1.67 31.46 0.00 3.00 2.13
‘94, 1 16.73 34.51 7.73 - - - - - - -
3 - - - - - - - - - -
5 0 '93. 4 15.53 34.63 564 2.13 0.64 0.07 5.41 0.30 4.25 1.10
6 21.75 32.73 5.02 0.11 0.48 1.48 5. 42 0.39 6.00 3.25
8 25.28 30.63 3.30 0.16 0.34 0.08 9.37 0.28 3.33 1.20
11 18.61 31.63 577 0.23 0.06 0.11 7.31 0.16 1.27 1.05
‘94, 1 16.61 34.42 6.40 0.55 7.24 1.01 9.63 0.26 5.10 0.93
3 14.77 34.53 6.20 0.15 2.36 0.66 9.53 0.22 1.30 -
30 '93. 4 14.89 34.62 8.43 1.92 1.35 0.10 5.69 0.45 3.60 1.25
6 15.37 33.69 9.01 1.21 3.67 458 4.98 0.54 3.80 1.25
8 14.88 33.06 4.58 0.23 1.85 0.46 13.42 0.28 1.80 0.67
11 19.88 33.30 3.97 0.27 0.25 0.26 9.74 1.12 2.27 1.60
‘94, 1 16.67 34.54 5.63 0.53 6.88 0.74 10.65 0.24 2.90 -
3 14.70 34.70 6.06 0.17 3.76 0.89 10.70 1.15 1.55 -
60 '93. 4 14.89 34.62 7.16 1.37 2.48 0.13 6.97 0.36 4.40 1.60
6 14.52 34.07 7.10 0.18 3.79 0.79 14.85 0.45 5.05 2.50
8 13.46 33.89 7.02 0.18 4.48 1.10 17.20 0.10 3.40 1.40
11 18.11 34.17 594 0.25 3.41 1.10 22.32 0.04 2.20 1.33
‘94, 1 16.67 34.54 7.24 0.49 7.36 1.01 11.26 0.11 2.20 -
3 14.69 34.70 6.74 0.15 3.95 0.99 10.70 0.8 1.30 -
90 '93. 4 14.89 34.62 7.30 0.69 3.90 0.36 8.81 0.14 2.30 0.65
6 14.37 34.19 7.96 0.50 2.77 0.54 9.9 0.23 2.45 1.10
8 13.46 33.94 7.42 0.21 4.9 1.76 22.19 0.06 4.60 1.53
11 17.42 34.21 7.40 0.21 4.15 1.63 33.89 0.00 2.87 1.87
‘94, 1 16.67 34.54 7.97 0.51 7.12 1.05 10.92 0.18 2.80 -
3 - - - - - - - - - -




Stn. depth month temp. sal. DO NO-N NOs-N Po’4-P Si0-Si chl.a SS VSS
(m) (T) (%) (m&/L) ( ug-at/t ) (ug/t) ( mg/l )
6 093, 4 14.84 34.60 6.40 0.71 0.80 0.06 9.63 0.36 4.20 2.70
6 21.23 32.82 4.46 0.00 0.41 006 7.58 0.45 4.30 2.00
8 25.60 30.46 4.00 0.14 040 0.20 9.20 0.20 1.00 0.73

11 18.78 31.78 560 0.11 0.00 0.09 507 075 1.53 1.20

'94. 1 16.67 34.28 6.37 - - - - - - -

3 14.46 34.62 535 0.17 3.24 0.79 11.46 1.48 250 -
30 ‘93, 4 14.73 34.58 7.14 0.99 1.84 0.17 10.18 0.24 3.30 1.60
6 16.21 33.69 4.65 0.25 1.68 0.23 4.9 0.33 69 3.73
8 14.80 34.10 4.89 0.30 2.64 0.70 15.57 0.21 2.60 1.47
11 18.84 32.59 3.99 0.27 0.71 0.35 13.80 0.37 2.53 1.40

‘941 16.70 34.51 5.3 - - - - - - -

3 14.70 34.68 549 0.17 3.72 0.78 11.79 0.12 1.80 -

60 '93. 4 14.69 34.60 7.31 1.12 2.64 0.06 155 0.34 1.60 1.25
6 13.47 34.12 9.64 0.48 3.5 0.92 89 0.41 6.15 3.00
8 13.19 33.91 822 0.37 499 1.22 21.76 0.16 3.53 1.40
11 17.90 34.26 6.57 0.17 4.76 1.56 32.47 0.00 2.93 1.07

'94. 1 16.71 34.51 7.81 - — - - - -

3 14.36 34.72 7.74 0.15 3.24 091 11.46 0.22 1.50 -
90 '93. 4 14.67 34.60 7.76 1.26 3.42 0.16 13.038 0.26 4.30 2.40
6 13.50 34.12 8.53 0.23 4.02 0.96 9.8 0.35 610 215
8 13.18 33.91 7.49 0.37 4.18 1.06 16.77 0.14 520 1.67

11 16.20 34.26 7.68 0.17 4.21 1.85 38.76 0.00 3.13 0.87

'94. 1 16.71 34.51 7.90 - - - - - - -

3 - - - - - - - - - -




B el =

Fe 2 MOE ZHHFAIT o WXl TREY] 7R M RS ol wES T4
EAR ERELIA Booz BE=IYYG. we l23n MBS RUFA L,
ES RS @O FREIA dEel T4 AR #RY, FET &Y, 5
S8 BRd, FRMA BEd BRI BHE =3Jc
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