BSPE 00086 — 145 -4

Zisiatel AAasigtEaTEto| chst AT

A Study on the cycle of nitrogenous
compounds in Jinhae Bay

1987. 2.



BERARME BT

A #EEE ‘s A2SFEEH AT AT T FR EEREE

19874 249 28¢

BERABEWR RBERRER

AREEE: R K &



8 of

Aslall 4 A4F Aoshzel FEsh Assvgel o E2AE 59
steler, wnel §99 $9E E3T A 9Pl wAR SAdE
Sopze Wz shlfol FALBHl vehdeh

sbaxde] H4gds W= FPAdE FEF DIN, DON, PNo| 7%

rr

7} 735.6, 1261.8, 48.5 pgatN/¢ Qo vpidete Qo4+ DIN, DON,
PNo| 77+ 179.1, 73.0, 39.5pugatN/¢ & Zt43tch, PN U - 9jqbe] X
b Mol SxzREH TFHE A4Ye F2 DINF DONAo=2 29l
o}, wpal2e]l A Zo)4 NH; —N&  49.1~66.0 pgatN/g 2 Bl AZF
4, g A EoAo SU|FHI s SudR Stet. vhAET R A Y A FTE
NO, A| A &2 3.5ugN/¢/day =2 F4sich 8 Yol vhabi ttel A 8] A3y 4
o EZoA 116TmC /m /day F o AEHEFAEA o NETF2
B 167 ;N /[ day o, 8 Yol ETSHFTEE =Hiirte EZTol A
7.2~212.1p£0,/¢6/h9 EZE Bgon upauiglFe AZFol4d 2

Foll g Abasv| &L 442 m O,/ n/day H ot






ABSTRACT

Studies on the distribution of nitrogenous compuunds and
respiratory oxygen consumption in the water column were carried
out in Jinhae Bay where large amount of industrial and domestic
wastewaters are discharged into the inner Masan Bay. The sur-
face layer was significantly influenced by freshwater input.
Below the seasonal pycncline, anoxic condition was developed in
the innermost part of the Masan Bay.

Concentrations of DIN, DON and PN were 735.6, 1261.8 and
48.5 pgatN/1l at the head, and was 79.1, 73.0, 39.5 pgatN/l at
the mouth of the inner Masan Bay, respectively.

PN introduced via freshwater discharge was not apparent in
August as the mixing curve of PN and salinity suggest. Ammonium
contents in the bottom waters of Masan Waterway ranged from
49.1 to 66.0 pgatN/l. The high concentration of ammonium sugge-
sts that the intense degradation of organic materials occurs in
the bottom waters and underlying sediments.

Nitrate removal is likely to proceed at a rate of 3.5 pgN/l
/day via denitrification in the Masan Waterway. Phytoplankton
carbon production was 1167 mgC/m3/day which indicates about 167

mgN/m3/day of nitrogen would be required by phytoplankters in
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the surface waters of the inner Masan Bay.
ETS activities varied from 7.2 to 212.1 plOz/l/h in the
surface waters of the inner Masan Bay. Respiratory oxygen

consumption rate in the water column at the mouth of the inner

Masan Bay was estimated to be 442ml105/m2/day.
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= A4Y F2 4294 gdlel od) = Fejrk seiAzeh A5 Fel
F gd8 94442 (N I B ¢S AASAT ZA3ALe dHE
ZA 7} gloh A4 4 ( Particulate Nitrogen )+ A 54, detritus, X

4 #d" EASE EF 2ok AP T3 EEATIIAL
thd

N

—A& (NOy —N ), obd g —

i)

( Dissolved Inorganic Nitrogen )ol& #H 4
£ (NO,—N), ¢tEot—H 4 ( NH;—N ) So] ek 919 AzAgels F
ANALsGEEE HE oEFer EAdE e NO;—Neojs NO,—N2
M Bol NOy—N-E& FieEe olslste AAFoA wEHe EFdAd 293
ot oot NH;— N2 459 FalAAed4 wEsd ddedelqdes =
Alstae] ol chgkEZgE o, £Z24 87]3 4 ( Dissolved Organic Nitrogen ) &
24 Curea—N)E dtallde dF AHEAZHAEA odl AH&=Es &
E5 opulxilr A4 oF AgH 4 9ok (Wheeler ef al., 1974 ). o]
oz wlkFnte] 4 E3F| o FAGE o|F & Oscillatoria erythraea = A4
Yoz sl<+%29 N, S A3} ( Rounsefell and Dragovich, 1966 ).

kol A AEAA Tl Aae wtelelotel] & b4l FalEo] PR e}
7k He ol Ashub$ (nitrification)oll o] NOz, NO; 2 4k3}5 o) 7he},
Astel = 2 AA A A Afolu ] Hsiet ksl #UHY e Table 13
2o, olgd FUEAF L AT 4 d4£9 HFRHHE dgd 7o
BFASIE 3ok

( CH,0) 106 (NH; )16 HaPO, + 1380, — 106CO, + 16HNO, +
H,PO, + 122H,0



Table 1. Free energy change and oxidation reduction
potential during nitrification (Aleem, 1970).

AF E’

(kcal/at .N) (volt)
NH,* + 1/20, — NH,OH + H* +3.85 +0.899
9NH, OH + 0, — N,0,% + 2H* + 3H,0 —68.98 —0.142
9NH, OH + 3/20, — 2NO + 3H,0 | —117.43 —0.036
N,O; > + 1/20, + 2H* — 2NO + H,0 —48.45 +0.358
N,0,% + 0, — 2NO," —49.70 +0.275
2NO + H,0 + 1/20, — 2NO,™ + 2H* ~1.25 +0.373
NH,OH + O, — NO,” + H,0 + H* —68.89 +0.066
NH,~ + 3/20, — NO,™ + H,0 + H"* —65.04 +0.344
NO,” + 1720, — NO,~ —18.18 +0.420

* HT.0 '

( CHzo )106 ( NH3 )15 H3P04 + 84-8 HN03 ad 106 COz

+ 42.4N, + 148.4H,0 + 16 NH; + H;PO,

o g WASo] A%l NOy A b Aeizx wold wo

£ SO, 77 f71Ee Ealol AREEe] H.SUF A"

(CHzo)loe (NH3 )16 H3PO4 "I" 53 'SO4-- — 106 COz +

538" + 16NH; + 106H,0 + H,PO,

olgigt HAL Syaiege] mse] # od=EE dAds AHAMU(Ri-

chards, 1965 ) $3Zo A EAAJo] Sutdl | F5) A ( Fiadeiro and Strick-
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land, 1968 ) 5ol o dct.

Aagtll = azA] AFaE 3 Azdde e B2 ZAE dde
o (%, 1979 : 3}, 1980, 1982 : §-ofo], 1976, QFS, 1986 ) o QA F4of
A thdzk AFAHd 2AME dstd Aok (o] E, 1980, 1981, 1982, 1983 ).
Az Al AaslgtEe] FXo| i3t ZAIEE  Yang and Hong (1982),
Yang et al., (1983), Yang and Lee (1983) 5ol glch,
£ ZAbAE st Aol EAsE A el FA4sgEY EE
£ 2ARo &5
Gobfz A Fo Abasw| g} AU ol Fo dAARACAY AFE =
AHe EFoz sy

o2 HE  Qul o]E7]|AR o] F9 sheky 512
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Fig. 2. Sampling stations in Jinhae Bay.



HM2d =3Y 2Muy

3 TS Bridge (Type M.C.5 National Institute of Oceanography ) =
Agsted Reld ZA kg o,

2)
FH8& DO meter ( Yellow Springs Instruments CO. Model 57 ) = A1-8-3}
o Aol HHshgle

dEYoE: A g SEAHGYDL Zimmermann et al. (1977)o] A T-
echnicon Autoanalyzer 1[I AFE471% Atfsld ZAstgdon oo A
45 A8l e oS 2o

1) obd At —44 (NO, —N )
Al gl Sulfanilamide & N ( 1 — naphthyl ) — ethylenediamine dihydrochlo-

ride & 7}l 9w A Z o} ( Strickland and Parsons, 1972 ).

2) 249 —44 (NOg —N )
A% Cd—Coumne) S3}AA4 opdiddes HAYANF NO,—N =

Az 7o wyow Wl A} ( Strickland and Parsons, 1972 ).



3) g ad - (PO, —P )

>

B2 ammonium molybdate, &4}, potassium artimonyl tartrate o] &%
Aeko @ W A71 %  ascorbic acid S FYAEZ AE3IA o} ( Strickland and

Parsons, 1972 ).

4) qFAkd — 4 ( Si (OH), — Si )
A B2 ammonium molybdate & 7}3}e]  silico —molybdate complex & 95

7 54, ez WAAZH  ascorbic acidE FYAME AHEEATH

3. @Evjol—=a ( NH, —N)

Koroleff (1969) ol 9|7 A&% ofststel Qe 2AANT APz

27 Spectrophotometer ( Perkin Elmer Lambda 3 ) & A3}t

4., 2457184 (DON)

AE 20m AEE Virtis # 10—100 Freeze Dryero]+ W EAZAA
Elemental Analyzer (Perkin Elmer Model 240 B) & Al 83}o -4 3519 c} (Gor-
don and Sutcliffe, 1973). YEAzE A 54 2= go L2424
( Dissolved Total Nitrogen:)©o]7} wjFo] o7]4 L&E4F7) "4 (Dissolved
Inorganic Nitrogen) 9}9] o] E A Aksle] LEHF7A4L T 2 b—a-].gi,;}._

o =g

5. dA4d4, b= (PN, PC)

AN5A 85 vlal 450 TollAl 24 o]t d4A7] GF/C filter papero]

o #}3te] o =2|S Elemental Analyzer ( Perkin Elmer Model 240B ) & &4
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3l e} ( Kerambrun and Szekielda, 1969 ).

6. A4y

280 33t 300 BOD bottleo]| 10 £Ci 9 14CE 715l =

%
g3l 4 2~447F wiokstg el oFmEl A 59 radioactivity = Packard

4

Tricarb C Liquid Scintillation Counter & A}&£3}d =4 3}F o}

7.ETS #&5x

ETS(Electron Transport System ) &% %1 Kenner and Ahmed (1975)¢] 9
71 4485 200~ 500 S GF/F filter paper o] o33} Tissue Grin-
der 2 vl 4170 &  Substrate 9} ¥4 15.5~16.5 Toll 4 i Fstg ek

INT — Formazan ¥} ( Fig. 3) ¢l ol3le whAlsl 2§ Spectrophotometer

[ o ]ﬂ\/_—<1[ b :Lx
Q ®

/C\ Ny
c: -e i { +HC
l NO2 | NO2
INT FORMAZAN

Fig. 3. The oxidation reduction reaction between INT and
the ubiquinone 'cytochrome-b complex,
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H1d dpieaxs
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F57k maol AHoAA Hrh TFFFY LE244E e 23 %
FEAg g A ier F4 FeYges FAG Y AFFdE
stAlell B3 s2FE Y AaFdel Felgm Ve st A
Abaze] FE7b dobAA e

86 89U FEARFAALY StuiodE ZE4 FEO] 1.8%°l%°
Y 1mEAA 23.0%. 2mE A 27.9%% Ve 93 49 £E5}
gfedo IdHE AL LUt DO EEoA 8.0m/ e FL F

ol 1 mE2EELE 0.7a/02 Polxth FYTokzo 4} s

b

i

E St.2oAE BEF9 o] 5.3%°l5 2mBolA 26.9%. 4 mZol
A 2.7%2 F7Hsel d4 fdd S5 FeFE w2} ZEEAS
4 ot (Fig. 4). St.20]4 DOE ZZoA 2.2a¢/ £0]5] 3 mFo] 3ol A
E DO/t FASA e FALLHE el

£35% ALY St. AdAE FLo| XEFo 27.0TelA 16 mFYY
17.4 CTHA Az Z4asls @R T2y 22.9%= S99 JFE =
ojAut 2mERE T 28 %o) Aol ok (Fig. 5). DO EFolA 5.1m/¢0]
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2 0mEAE L5m/e9 Re @ Hgch £ZEQY  St.BoHE

EZFY g¥ol 25.0%, 2mPFo] 28.6%°1" 4mFHEE ¥ H
siakg Holdh, 2 2mPE7A 25 Col 4ol 4mFHE HI Padhe
A%S HHcH(Fig.6). DOE 8m&olA 3.3m/¢ k7t 10 mEoAE

omt/ L2 ulﬁ:—a-_}m] 12m%E BE & Faxs4d95 Yo
EA S ’st.MW AAslg gl HE ZAALA FAZ duibrAA

%ol 44YITE Fig.T3 Pk DOE FFoIA smE7A 5m/0 0|4

i

By 2t 5~6mAlolo4d DO 5.3m/ LA 1.4am/eZ  FA3
#4% Holullch ok Fe% dEo R Baglewe Fol 7
e ddel ol EEFEFY Akt AdGel F FFAA R AE%
Fole Y ool BE 4avt xusy] W Polch §¥el whasE

¢
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HGollMEe EZY Fo] 23.0~25.0CHeH HZAE 17.0~21.0TC
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Yolzm z uRHoEE 30%E Heoh AFFY dEE 32.02~33.26
%2 FFol| ®ld] ¥ oAtk

329 DOE 3.74~5.01me/¢2 HEE ez HZFAE St
ok St.6oll4 FAYHE HAow St.7,8,9d4E AFFelA 3.52~
3.81m/¢° FxE HATh A ARAGo A= EETFF KTFYY
o Fo] AHAoH St.1194 Z4$ DOL 10mEFHE s5.1m/¢2 EZFEo
47t F2 $E EIPSE AFZY 24wt el Rkoh (Fig. 8).

869Ul vAFEALNAE EEF S| 20.5~21.0T oo
AFTlAE 19.8~20.2TE E-AF7 27t 8¢ & I A
ozl AL ¢ Uk GFL St.s5, 6, 7oA A7 24.16, 26.10, 24.48
%2 8YET % He dehhuch AEFY A d¥o] 3137~
31.70 %02 WHgtE2  SlqhFAlolell ¥ Aol & Holx ¢gkch EF9 DO
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St.49 9.9m/¢2 YE guiFoz Z £& Hi z4adch AFFA
= St.4.5, 694 DO7 Z7+ 1.0, 1.1, 1.3m/ ¢ 2 FALAEYE e
U ggort o X -AFzke] ALa dFEx] FHdgz w2k
861 109YelE MG AH E3F F&o] 17.0~18.9T gow
AEFAME 16.0~18.8TCS #FF EAr

spgdlalell A EE9 8o St. 1,2 34 77 26.59, 31.18, 30.56
%2 STHA dFol Ak mrATFReAE Ffo]l EIA 3119~
- A Z7ke] A Al A

}:kl

31.72% ©°lAon HZFo|A 31.22~31.76 %2

Ak
hbREe] A E ZAlA 33E B39 G2 s ddTFadlA 190,

f

19810l ZAbgkat wisdbel (o] 5, 1980, 1981). z2{ub 1983 wef& 3
Aol o] dHellA T~ 11.35%2 & FFE 71FTE Ao (o] F, 198D

L AETY S

Ky

el mE d¥Ws} WEME 4BAe HeF

N

2o St.6o4 o] 5 (1981)¢] 1981 7,8,9¢e) Z7 nd. 0.6, 1.1

w/ ¢S Hugheiglol B zAA S wsiet
H2ZE Assistg U J|EF FSH

1. 864d 8%

D ¢Rot—F4 (NHy -N)

s
rir
¥
I
kki
ol
2
2

2

349.3pg at N/ ¢ 2 7}F FL27tS Holo Aot

tfor

849 NH, —N FEE cHExqe] s 57}

ol
-|¥

]_

A= olHct AN Fe 86.3 ug at N/ 25 HGch(Table 2). NO; -N

7b &=y St.2
o] Wgtdd St.3eldE 309.1 g at N/ 42 EASFY FFo] FX3ch
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ALY St.4oAdE EZS NH; -No| 31.7 ugat N/¢ 2 10MAE 3
48 &g uvehdch(Table 3). St.69 EFojdt 48.9 pg at N/¢ 2 ¥
A w2 el YehdsE ol o] BIol HAF ekl Ex A A

wN
AZgolAE NHy;—N& EE7t St.29 A$ 3mEo4 35.5 ug atN
/2 ZHadht 10 mEYHE 54.8 pg at N/ 4B Zr}3kch mRi4Re A
o A ZFo)|4e NH;—NE& St. 4~To|4 49.1 ~66.0 ug at N/¢ 2 HF=
Bt 2 F5F Hojg o& AZFdAde #7F Fls A LSt
NH, N x5 Rowe et a/. (19759
Adz A25s ALY FATEA} FAUATHT U2 Beppu
Bay ol Al EAHES FTTFolA 650 g at N/ €29} NH;—No] &=l on

" A EFo] 3 NH,—N& Fgolet ¥ uslu Ao ( Yamaoka et al.,

rle
|
o
S
2
ol
4
olN
Lo
o
i
=

b

1983) .

A gk F-a Gl A= NH; —No] St.109 ¥ ZFo4 545 ugat N/ £ &
2 FLYEQ 10mZoAE 4,36 ug at N/ ¢S Ho] subsurface am-
monium maximume] Yeh}x] &z ok (Table 4). HS (1986) & EAY
(St.4)9 AAA FEo+ ool Dai shle] B ¥EE o
Bl F714 S HolW HFx7} F - Zo4  4.36, 4.08 pg at N/ ¢ =
HFughl ded B zAbIA 2o 4 2 ol

2) Ag —A4 (NO; —N)

8ol EZ9 AAA-AL(NO3—N)Y FxE= St.loA 368.9 ug at
N/¢Z 4 Zgton St.29 HEoAE 309.1 ug at N/ o] =&
o wgch shgWuke) AMZe e St. 19 3mE(28.0 %ol AL 48.8
pg at N/£2 =2 zh8 Moy .29 3m=(28.0%) ol A= 1.4 g
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at N/£o| 233 £2 NO,—NEEs 8o A¢s sz £330 =

ok

g Aoz ®aelrh St.49 ¥ 3o 4= NO,—No| 36.1 ygat N/ L2
NH,—N©o 7Z$9 maza $2A5A9E(St. 1o+ FEEt 10
MAE 34" e 2ok St.8. 944 NO;—Ng Z7t 3.4, 1.0 pgat
N/eo 2o e molm gtk St.l0eldE EFS NO;—Noj 6.4 pg
at N/£olo 10 mZolja 4.3 ug at N/ £, 1TmZolA 1.0 pgat N/ ¢
2 Zolo] we} ztAadtch vRAFRe| A Faagdrst vede  St.5,6
9 AZo|4E NO,—No| 7z 1.7 pgatN/¢, nde BYE Holm 9]
o] §71EEae NO;—No| xplslE @diukgel dojues Ao e
o} Yang ef al. (1983) & 1979-19821d9 Zatold Az Aoz whabT.

2o NO; +NO, o &7t HF 24.1 pgat N/ 2olm Hz7h 43 &

any

o Ao WF 12.9 pgat N/ezm gt u Wl 86d 8¢9 =
Ao A NOg—No| HzutdAe AFFEdct 47 £ FE dehiz
gleh oFS (1986) & =4I (St.4)9 - AHelA NO;—N9 HFA7 RT |
oA 29.5pgatN/¢ tzm Huget dEdl ol 8Y B 24 FF

Beop o7k W ol

- 3) oAby —Ad & (NO,—N)

8ol NO,—N& St.19 HZo|A 1741 pgat N/ L= 7}A &3 St.
2,39 EZZoldx 77 8.79. 4.81pg at N/ ¢5 EFrh v TR A&
St.50)4 St.97bx] 4.9 pg at N/ £o|4  0.30 g at N/£9 go Irn
2 woig, AHukdEH e St 10045 EFo] 1.33 pg at N/ 05 Ko

o 10,17 mEelAE 77 0.65, 0.67 ug at N/ £Fch

4) £E4F7144 (DIN)

NO;—N. NO,—N, NH;—N-=g &3} 2Z4F7]12A 4 (DIN, Dissolved Inor-



ganic Nitrogen) & - F32 8o St. 18 HZo4 735.6 ug at N/ £ &
A4 e FEE Ssioh vhgdeel F$ DINE St 2,39 EaA
77d 403.4, 136.7 pg at N/£ 9] Fx5E Holo vhi4FRoAE 9uiFoz
7t AR Zadtn Aok B FARAFANFANE Hz2IE dejul
9% DINY HirEE 7.4 pgat N/ 2 (JEFAANYREITY S 5 1972) 2
Ha gdedl Al B¢ mhabRddAe St.8, 99 JEol z 66,
2.4pgat N/ ¢ 2 99 zxRog oo xguisEsdgde St qu:a x
Zo] 5.2ugatN/¢2 o g WA @z Atk

FAN oA EEAFIIALE F2 vhablinbedl $UslE Aagdo] AR
s e Aol FTFEHE Ao ¢ Uk (Yang and Hong, 1982 :Yang
et al., 1983,1984). z&l} %2 A§xdg St.l1o4E NO,—N. NH,
-No] oizbo] Fzu AUFTHdstrrt Fetv St.204E NO;—No| 4
o2 F3 St.3e4r NOg—Ng ot NH;-NL2 %2 d4g =
o Phaligbe]l #YlEl= A Sl £EAFUIALY AR A7 o

& S Fig. 9004 ¥ e upeb o] mpaur

€ E£4e YL
Z vk o] AAH S o] dE® DINY A S sw St. ol 4]

e

DINSE7 A zashs Aol okdet Z7bel o
doj4 ABAZ MeE AL & £ Adxd o= FYIE oo 8%
99 DINE=7 Z7] 27 difeich, g9 Clyde Estuary | A E o g
S wE o]zld NO,—Nz 2o A7+ ¥uslul ok Mackay

and Leatherland, 1976).

5) N/Puyj }
DIN® PO,9 ulZ A4 N/Pu]E Fig, 1004 £ 4 & ule}

2ol BFE A% d¥el *2 vHgelA E2 ge Holm guie
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Fig. 9. Relationship between salinity and DIN in the
surface waters in Aug., 1986.
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Fig. 10, Relationship between salinity and N/P ratio in
the surface waters in Aug., 1986.
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2 7k AA &g N/ Pule ol#d @i wE wsl wpadgut
oA #Ysle §F HoAoz SEHTYss s @Eolg Ha
o <le ARAHEIFIEY HFE Ads= F28 AxEo)r] W &
8 N/Puloa 28 o= 4l Folal B A abd el Alel A4
FHe 497 Wl Redfield(1958) & okl 4 A ZZebzEe] N/PH|
T YAE bHn WHz orle A% S8 Zage Abddm ] o
W& Al sdo] A=sQlch Ryther and Dunstan(1971) of ©|3hei 4]

TAERIAEY N/PuE 304 30744 wadF gz HHzAQ 4ee

O

AN & QAT A2 5:104 15:17xetm Wushe ook wma
Aol gehAold de Aol A 1 £HEEs} o sty o
#gle] (Pomeroy ef al., 1963) N:PE 16:0.67 24 AZZazE9 43
o FEstche AdE Aok zedn 29w HFAeAE Azoks <t
FYLA N/Pulsh 104Eele Add #felAe 5AEebn LHmo

—

(Ryther and Dunstan, 1971). A Aol A$ St.8,9004 N/Pu]7t 2} 7}
595,4.342 e g¢ Moo DINSEZ $o AL o of 4y S
e Aart AE4ESaEY 432 Astsicn & &9lch,

6) 8E4 7144 (DON) 9} &&EAH %4 4 (DTN)

DON-2 St.19 ZZo|4 1261.8ugat N/¢ 2 7k3%3m  PONo| sula) 30
Held & S molcth St.39 FEelM: 148.2ugat N/2 2 ¥olw St
4,59 HZdA= #74 73.0, 90.0pgat N/¢ 2 9ube] dle) Ho zte ¥

Qleh. Sasaki and Matsukawa(1982) 7} Toyo R iver 3170 4] Z238 & 9

vl

ONZ 3 o 40pgatN/¢E Ho Rz uladzo|i 9 U b
& $EE Holm gtk DINS REZo4E oz S44d99 4 Zjol
SN
HA(r?=0926)% Holm g} (Fig.11).

of w2t FE=w3ars o] o}zl exponential regression9]

S
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Fig. 11. Relationship between salinity and DIN in the
surface waters in Aug., 1986.

7) ARAA L (PN) 9 g =AAEk4 (PC)

PNo 8o St.1,29 HZo|4 27k 679, 728#g N/g @onf St.4
ol 4] St.67}x|= 55304 315ug N/¢g7bzx| Z+Adt St.998 HZoA:
889pgN/¢ 2 ¥ 3tel 715sdeh. DIN3 DONo| S<rfrojlellAl  mhat
SZo] o2 EoF 34 wWEslEdel ule) PN St.1, 29 wmlaFER
Hodafole] Walsb Zx oo oleld Wil ATYZazEe HEa

ool Wt 47 SE ek webA  whabd ol
_T_

fru
ofp
b
O>"
—n
N
Jo
N,
iy
B
=2
Lo
O}
P
o
jd
a2
24
ox

Axe §YL oFF Adchm ¥ 4 Ak ASEL EEEc PNo| Ao
St.29 3, 10 m&oA= z7+ 71.5, 203.7Tpg N/¢ & EH HHc}

A AHAEA (PCY)E St. 1,29 FZolx 77 2325, 2195pg C/¢ B 2o St.

S
o
=51

Fol A= 2750pgC/e 2 E2 e Ho AJelAes dHAZ 3



=y PCo EEr} wedoldch 1983d 7Y vhARelA Yang ef
el .(1984)0] =4} PC, PN9 F=o 1wl £ ZAXE PCo FTE&
W] &3} PNo| tha wedolch dA4F7ES C/NulEs EFFolA

2.68~7.46° HEZE ®Hgoo uuke] St.l1,2604 7 3.42, 3.01 0]
o= olEo F2 g Hoh AE4EHAES C/Nule 3:1
o] 9 : 17}x| tﬂﬁ‘j-!;«}_?_ o&zjz 9l ouf (Parsons ef al., 1961), Strickla-
nd(1965) = G Fdel FH3 dAtslFol4 C/NulE 3202 Hz gl

ZA el A G Eol F2 AEHEFaEoletn A4 i e

Z9] C/Nu]E Strickland(1965) 2] 3zt3 =4

=
bl

1.51
<
=
.‘i" 1.0
o
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Fig. 12. Relationship between salinity and NOp-N in
the surface waters in Oct., 1986.
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8) 4td =2l (Po-P) 3} TH4kd — 74 [ Si(OH),-Si)

89e] Po,-P9 FEE& St.lo4 10.33ugat P/¢ 2 7} &3  St.
49 EZolME 3.20pgat P/ggon s upbgZEe] St.9o]4E 1.33ugat
P/¢9 F5F HE¥ch Kuhl'(1974) o] 2std PO,-P7k 0.6 pgat P/go]
Aolad A EAZTHAEAAY AdlAZF otdetm HEdl  St.10,11 oA
EF 0.38ugatP/gE o g Yz AUrk Si(OH),-Si: St.28 79
BZell A 77 37.4,23.4pgatSi/gol4ez TEAAEA B L

< Jeblid AZFAAdE St.63 Tojd 274 26.6,25.0pugat Si/gY &

9ol - £ZF9 NO;-N& St.4, 50114 Z+7} 79,9, 61.9ugat N/¢g 2 89
Boh Ee zhe Hgcoh(Table 5). 4o As g@xulSo] ZExgz o
A NO;-N9o FF& Wexk s 4.2~5.1pgat N/¢ S Hgoo ot
#F arEe Aeolzb H ik

NO,-N St.49 HZo|4 507ugatN/¢ 2 1 8Yx¥c} o 7o
2R &4 0.75~0.99pgat N/¢ 2 ‘ﬂ'ﬁl“‘_}ﬂ ol 7} A G}

PO,-P& 94o rvuhitsRel FZoA 0.63~1.76;¢g‘atP/294 Hygg g
o 8YmT e e JEYor Si(OH),-Sie 8o ula 2
ol7} gt
109l NO,-N2& slasEo4 St.49 AS 31.0pgatN/gz2 8¢} v
%3 ol St.5, 6olAE 8YETH %2 e B (Table 6). NO,

Ng E39 A9 uweld guBeR b 2 FEsb dasksd Fig.

rlo

12604 & F AE wb o] Pl dHEH N FL AFAA(r’=
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5. Distribution of .general water quality

Table
parameters and nutrients in Jinhae Bay in
September, 1986.
T S DO NO;, NO, PO, Si(OH),
St. | Depth 0 .
(C) | o) | (mt/2)|(ugatN/g)| (ugatNg) |(ugat PIE) |(ugat Si/e)

S 21.0 | 24.22| 9.9 79.9 5.07 1.76 20.4
4 B | 20.2 {31.37 1.0 5.0 | 0.88 3.50 15.2

S 20.5 | 24.16| 7.4 61.9 2.36 1.10 18.9
5 4

B 20.0 |31.69( 1.1 5.1 0.99 1.73 16.1

S 20.5 [26.10| 6.5 33.4 2.61 0.63 10.9
6

‘B 19.8 |31.69| 1.3 4.9 0.89 1.70 16.7

S |20.8|24.48] 5.8 8.3 0.92 0.65 8.5
; ,

B | 19.8 |31.70| 3.4 4.6 0.80 1.10 11.4

S 20.5 [29.93| 5.8 11.5 1.11 0.63 8.4
8

B 19.8 |31.62| 3.9 4.2 0.75 0.88 -

S 21.0 [30.63| 5.8 - - - -
9

B | 20.0 |31.59| 4.1 - - - -
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Table 6. Distribution of general water quality parameters
and nutrients in Jinhae Bay in October, 1986.
St. | Depth T S DO NO, NO, PO, Si(OH),
() | @) | (mt/8)| (ugatN/g) |(ugatN/E) | (ugat P/) |(ugatSi/E)
1 S 17.0 | 26.59 | 1.1 49.8 2.54 3.69 17.6
S 18.5 | 31.18 | 2.9 10.0 0.57 2.25 11.7
? B 18.8 | 31.52| 2.5 3.5 0.22 1.70 6.4
S 18.2 | 30.56 | 3.7 27.0 1.59 2.27 12.8
° B 18.2 |31.44| 3.9 | 9.6 0.42 1.66 7.7
S 17.0 [ 30.90 | 3.6 31.0 1.29 1.98 11.4
! B 17.0 [ 31.43| 5.6 9.4 0.44 1.91 8.4
S 17.0 | 31.19| 5.6 9.9 0.97 1.28 11.2
° B’ 17.0 | 31.55 | 5.9 4.1 0.35 1.14 6.6
s | 17.0(31.25| 5.6 | 15.8 | 0.90 1.43 10.1
° B 16.0 | 31.60 | 5.8 2.1 0.25 0.99 5.1
S 16.5 | 31.44 | 5.7 9.9 0.68 1.05 6.7
! B 16.5 | 31.22| 5.8 3.1 0.23 0.78 4.4
S 17.0 | 31.70 | 5.7 2.3 0.28 0.93 6.8
° B 17.5 | 31.68 | 5.8 2.1 0.26 0.95 7.1
S 17.0 [ 31.72 | 5.7 1.9 0.18 0.85 5.1
’ B 17.5 |31.76 | 5.8 2.6 0.22 0.91 6.9
S 18.9 1 31.64 | 5.7 1.4 10.28 0.82 5.3
! B 18.4 31.67 | 5.7 1.9 0.21 0.91 5.7
12 S 18.9 [31.74| 5.8 2.5 0.22 0.82 5.9
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0.983) & uepich

A FAT4  1979~1982:3 9]  Z Ao A] (Yang ef af., 1983) & Zuk4) 4] n}
TR EZFol4 NOHNO, 7} 24.1pgatN/g, 27 stz 984
12.9¢gat N/¢2tm Hagtzt vzstd 8649 999 F2ez NO, -N =

g

L
ofs
o

B AZEAAY e Ydden 1099 e Azsh wa
He FEet wsdct

1099 PO,-P& St.19 EZol4 3.69ugat P/ 71% £2 zto|qd
I St.9%h Ak FH Yol 0.82~0.85ugatP/g 2 893 u]La 2
Z5 Hgoh Si(OH),-Si9 £EHA PO,-P9 o] guiZoz s}
Zashedl 99N oE oa we golddh

HTFed FSAaE VHEHYEFT M de AT Aoy o 2E
T AT e &y, BG4l A Ak, AEY T o3 4],

Eodel 8ol % S i WHHT Lo &
adle e R HEE AYsHzm 2Ao) 5o 2t ol FgAle
AN #7124 $4Y 2o, energy flws oladlslr] sl FEgoz
Gotobd Qolel,

w7z ZFol 93  Absi4u]g (Respiratory oxygen consumption rate)
= MCel o8| 24 A3} 7 v} (Eppley and Sloan, 1965), ‘zxsl EFIEAL
5o 93] (Pomeroy and Johannes, 1968 : Hobbie et al.,1972) , 28 2 ﬂs}]s’,i
7d$ advection - diffusion model o  9lg} (Craig, 1971 : Kroopnick, 1974) &4
Haioh 0@ FEE ZEHo] gy 249 BFEE 2Agozyg 7

HH22 Aaavge Y8 o] AR o (Curl and Sandverg, 16D,
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356 oA &£xE A 3se= QA= Electron Transpot System( ETS »]|
o A9l ZES Zo|th ETSY #HFEE oA7hx EAL
AR AsavgR Sabsls EAdo] wedtm @ FxelzbA ASd
2 9o} g Ar&s 3 9o} (Kenner and Ahmed, 1975). =3t F&lol&= W-
inkler 24o] A 3ta Aol dFuokel 3 As4wEY AHYEFHE 7}
=g} %A =%} (Packard and Williams, 1981).

861 8ol =gt Asiwte) ETS FF=+ Table 73 Aok

ETSY #ETE I Fol 93 Ab44v]-8 (Respiratory oxygen consumpt-
ion rate) 2 A Ak3}7]  9jah4] Packard(1985) o) 4AFe EFFAHH AE
QEZetgEo] BL FL 0.159 AFEF ALz AZFAH e 2okl
gt avrt BLFL 0432 ALY = FFE(RQE  12ED
zu5 &g (C loss) & A4S

}_A}sﬂﬁoﬂﬂ 714 = ETSEEnE St.l19 H3IolA 212.1p¢ O; /
¢/hgom St.29 HZAE 11.3u¢ 0,/¢/h2 ©& AAEAAEAD ¥
o e vk slaERels EE24F9 ETSEFTET e g ZgE
A3 st St.7,8,99 BZlAE 4.4~4.6p0 0,/0/he) REZ B
Aot A Z2o]HE 2.5~13.4p, 0,/4/he) HAE EHAedl Faksiefel St.
5,69 A ZoA zkzk 2.5, 2.8p¢0,/¢/hE P& & “HEpdch vhibE

2o A9 B zZARE Packard(1979) 7} upwellingo] dojuy= HAjolze

\S

s dell 4 ZAGE 8.51£0,/0/h ¢ Bld o= F4 upwelling 3
®| Fo 27.6u¢ 0,/4/h Bk W4 R& gholvh California Bight o] 4kl

2

71 &3 E= Hldefa ZA8 ETS 55+ 1~5 p¢0,/¢/h (Packard,

1985) 2 slarRol Aol 2HAL ojmth the FE oloh AEFY &
EAaEEe A4, SE4ER2EY ofFd EFl G 4asvl, i
gote] fERaol AEHE 4badul, AA4EY FAN A o ax



Table 7. ETS activity and respiratory oxygen consumption rate
in Jinhae Bay.

St Depth ETS R C loss
: P (et 0,/8/0) | (ug 0y/e/k) | (ug C/o/h)
1 0 212.1 31.82 17.06

0 11.3 1.70 0.91

3 10.1 1.52 0.81
2

12 8.7 3.74 2.00

0 : 7.2 1.08 0.58
3

6 9.5 4.09 2.19

S 7.1 1.07 0.57
. _

B 7.2 3.10 1.66

s 9.8 1.47 0.79
5

B 2.5 - -

S 5.4 0.81 0.43
6

B 2.8 - -

S 4.6 0.69 0.37
7

B 9.1 3.91 2.10

S ' 4.4 0.66 0.35
8

B 13.4 5.76 3.09

S 4.6 0.69 0.37
9

B 2.8 1.20 0.64




ad, 3355 FHY FE5 gt #HIA Ho HEFFolAAR
AEAEFIEY ZTF 93 Abaves AFeEke] 28 F 9o NY
Bight o] #$¢ 1976 3}A|ol 5400w 0, /m/day & YER ol AHAYE
TEFFY 1.5ue 2l Fandelst sHeEdW & 98 g (Falkow -
i ef al., 1980). BaFold AESZ9 SEHLBNHE THEs 2L F-

ick®] SR Agstel A4 F ok

dlo

90y _ 9y,

aoz
ot dz )

Kz 9 3t Folz E2z7e o} Hde FA 7] ol#$d Eppley
et al.(1979)  King and Devol(1979) & 0.05~1.10cd/ sec & ¥ mstu} 9l
k. Kz7F 0.lcd /secql A% St.doies £&4k4Y FIExI He o
AbzEFo] 112.2m0, /myday AE7F BAole A4T 5 9

ot St.49 YxofZolefell A ZFo] 3t AbA4dH g2 ETSEFEE

aavlgutez ALt U7 A AZE Al Bd 255
E FEH Hise Axge 9 330m O, /mi/day 2. 3ol §EUEFE
Wrel 50 AES e ¢4 Utk zaAv ArdE ER4EIaER
AAAES TFe A7 Azt 2R Uzl %7l A E A EZE
Y4 o we Fusddst "oz 47 £ Qo

A4 2ol A Aaaul e E A4 FAH EFsx Qgkont A
ol 2% lemde] ETSSEEL 8%l ZAlsdolA 4.1 O, /cl/hgich
(Yang, in preparation). Christensen(1983) & Puget Sound &} Buzzards Bay o]
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Fig. 13. Decrease of DO content in the bottom waters of
St. 6 from April to July, 198l1.
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