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o] AiF ) FHHEARE Folrdr), TN I8 $EE 39.05 umol /7(31.03~42.93 umol )2} B2, 43}
o) 27 F Bl fride] AR 9ge) 7 RO, BARLE §F Aol (P<0.05) AT F71ELE
(DON} PON)7} 448 75%, 82 95%, 92 73%. 112 75 %5 AR5, Holx 73% o4& Hatx glon, o] 4
5 BAMIER 23) 3%, 297 50 WaP dgd 270 SfolM = PON| 75 13.16~20.04 pmol [,
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1.33~1.62 umol ™), 9¥ol= ¥ F(8.38~14.65 umol Y& HERAALE & 20009 8€ 717k A&
o3} 7HE 2|3 ABEYAEC 2dle] 5 DINe| ARE AR Holn, 992 ZAMZ] AHel W™
F¢2 Bt g 2§99 Az Az dadde] DING| FHElow, A% e 8.16 pmol ['0]H,
7h FEEdolsitt. vhe 83 e dadANM 23 49 2A 7] F chlorophyll-a 5= DIN(S3]
Dt &2 B (-0.64, P<0.01), AFFFH A e Fo| AHAA (=046, ~0.55, P<0.0E HAT. 22t
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TGS A% ASELIEY 4ol FET w2t SAE W, DINS 84Ul DIP 59 vind o T3]
31%0) Exste] Agte stz 24T 5 IS JeEPh webd F4T 200 4 S5 Sl EA)sh= DING
ANFTHAA EEe 2AR7]0) bt d2AT 3E2 s 7P St 208 A AeFelen, 4E28EE
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As a part of an on-going project investigating flux of materials in Gomso Tidal Flat, we have monitored tem-
poral and spatial distribution of nitrogen components(TN, PON, DON, DIN) and have sought the relationships
with the freshwater input(tidal range, salinity), the biological activities(chlorophyll-a, TP, DIP, silicate) and the
resuspended bottom sediment in seawater(SPM) from 1999 to 2000. TN in seawater was 39.05 umol I7(31.03
~42.93 ymol [ without any statistical difference(p<0.05) between the studied periods. Organic nitrogen
(DON and PON) occupied 75%, 95%, 73%, and 75% in April, August, September and November, respectively.
DON and PON have been found within the narrow concentration ranges of 11.30~16.38 umol /" and 13.16~
20.04 ymol /™ in spite of severe environmental differences through the studied periods. Dissolved fractions of
nitrogen(DON and DIN) occupied 53~ 65% of TN. Only DIN varied with an evident temporal variability: low
concentrations(1.325~ 1.616 umol /™) in August and high enrichment(8.377~ 14.65 umol /) in September. High
consumption rate of DIN by phytoplankton and a long-lasted drought probably induced such low concentration
of DIN in August. Eventually heavy precipitation probably introduced plenty of new nitrogen sources into
Gomso Bay in September. The portion of PON, DON and DIN in the total nitrogen was 40%, 38% and 22%,
respectively. Their contents were in the order of DON>PON=>DIN for the year round except PON>DON>DIN
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only in September. The highest DON portion in August probably due to the active microbial decomposition of
organic material in summer. Only in April, some evident negative correlations have been found between chlo-
rophyll-o. and DIN mostly nitrate(—0.64, P<0.01), phosphate(—0.46, P<0.01) and silicate(-0.55, P<0.01). The
Si(OH)4/DIN/DIP ratios in the water column suggests the limitation of DIN for the growth of phytoplankton
during the dry summer in Gomso Bay, which was the case of August in this work. Even with some differences
between the studied periods, the primary factors on the distribution of nitrogen components in seawater over-
lying the Gomso Tidal Flat have been the tidal range and the freshwater input, but the additional variations were

due to the biological activities.
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Table 1. The basic environmental parameters during the studied periods.

126%40'E Fig. 1. Mooring sites in the Gomso Bay.

Freshwater input Rainfall Tidal range Wind velocity Air temperature
(%10 day™) (mm)* (cm) (m sec™) (°C)
Apr. 1999 2.6 normal precipitation (34) 621 1.4 10.0
Aug. 2000 1.5 little rain (2) 404 0.9 27.0
Sep. 1999 7.1 rainstorm (52) 533 2.1 240
Nov. 2000 0.5 10 days of no rain (0) 552 0.9 8.0

*Accumulated precipitation for 7days before the surveys

o, ZF ZARA] S 1 FAZAL Table 190, BAHES L Fig.
1o ZAIEATH 253 slFA8E Zitolofo] 2 }% 2l 0}01
ubzola] 7k % BH3l] 20°0C WEZY) BET & 25y
ool 5‘@.5}3’13} 5l FE-L CTD(Seabird, Seacat Profiler
19)$} RCM(Aanderaa, RCM 7)& ¢85l 28 AU 9%
2 @A A FAAY Salinometer(YSI-30)% 37 ARES19ITH
Ax AR, B5-HEHEZ (SPM), €54 (chlorophyll-ar), $14H
(DIP), 72F4 (silicate)o]] #3F 241 BPH.L Table 201 A 233}
Alg 48 $3t9 AF&% CFA(Continuous Flow Analyzer,
Systea)?] AHLEE Hotir] gIste] Aikede] EL-A KNO,

Table 2. Nutrient forms, abbreviation and analytical procedures.

2.5, 5, 10 pmol IS AHE3t] EA4slgct W EEAAE= 7
7} 2.53 £0.06, 4.92%0.11, 10.08+0.16 umol o] oH FU=
B 747} 99.30, 99.31, 99.51%°1%1t. DON #41-& 40 pmol I
urecaZ BEAZZ ARRSI 31.4310.50(n=10)8] B4 472 o
o} 3|48 7858+ 1.26%% UEINL, AA SFARANE &
AVEE A S AT Wb S BASHA] ETh PONS
nE Sgdog ¥MEX| ¥, TN #tollA TDNG # ghoz 4t
g8kt

sl Wl FAae 7t A oe @4xds3
BA WS Bl ARt Zar, 1984).

FEBA =

Pearson

Nutrient forms Abbreviation Method Source
Total Nitrogen TN Persulphate digestion D’Elia et al., 1976
Total Dissolved Nitrogen TDN Persulphate digestion Solorzano et al., 1980
Particulate Organic Nitrogen PON TN-TDN Solorzano ef al., 1980
Dissolved Inorganic Nitrogen NO; Cadmium reduction Parsons et al., 1984
NG; NED Parsons et al., 1984
NH; Indophenol blue Solorzano et al., 1968
Dissolved Organic Nitrogen DON TDN-DIN Solorzano ef al., 1980
Dissolved Silica Si(OH), Molybdosilicate Parsons et al., 1984
Suspended Particle Matter SPM Gravimetric Strickland & Parsons, 1972
Chlorophyll-o Chl-a. Acetone extraction Parsons et al., 1984
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Table 3. The mean (values and ranges in parenthesis) of Salinity, SPM, Chlorophyll-a, DIP and Si(OH), in the Gomso Bay.

WA - A7)

g

Stations Salinity (psu) SPM (mg 17" Chl-o (ug 1™ DIP (umol 17") Si(OH), (umol 1)
| 30.28 74.29 8.41 0.13 16.12
(26.85~30.91) (28.00~174.00) (3.50~13.53) (0.03~0.30) (7.950~24.68)
Apt 2 30.35 60.89 6.85 0.37 15.58
]999 (29.59~30.78) (25.00~107.50) (0.23~13.03) (0.23~0.55) (10.63~25.70)
3 29.45 92.68 7.29 0.59 17.38
(27.48~30.98) (45.00~152.00) (2.17~15.06) (0.23~0.90) (8.520~29.90)
mean 30.03 75.95 7.52 0.36 16.56
| 30.80 17.08 347 0.20 41.04
(30.30~31.01) (2.00~60.00) (0.93~6.35) (0.05~0.75) (22.77~100.5)
Aug. ) 30.69 13.69 4.95 0.21 31.’.’(6
2000 (28.14~31.74) (4.00~26.00) (0.38~14.36) (0.06~0.45) (18.21~56.56)
3 30.72 16.29 4.79 0.23 29.10
(30.24~31.17) (2.00~26.00) (0.37~9.93) (0.15~1.02) (17.05~54.22)
mean 30.74 15.69 4.40 0.21 33.96
I 29.51 13.96 5.39 0.41 41.25
(28.20~31.10) (4.00~36.00) (0.61~10.01) (0.14~0.83) (17.24~:50.2)
Sep. 5 28.86 16.86 12.16 0.39 32.5'5
1999 (26.62~30.30) (6.00~30.00) (3.26~19.89) (0.14~0.71) (13.40~59.17)
3 24.77 28.29 6.50 0.60 68.66
(18.86~28.38) (10.00~82.00) (2.71~9.58) (0.37~1.04) (25.25~115.5)
mean 27.71 19.70 8.02 0.46 47.49
1 30.15 44.43 4.15 0.83 31.61
(26.05~31.23) (16.00~82.00) (0.78~6.05) (0.18~1.00) (23.90~74.77)
Nov 2 29.81 37.85 4.29 0.88 34.42
200(‘) (27.77~30.80) (12.00~62.00) (0.92~7.30) (0.60~1.23) (22.22~€1.28)
3 30.21 68.85 4.25 0.63 38.59
(27.54~30.81) (38.00~148.00) (1.69~7.24) (0.05~1.10) (29.91~66.61)
mean 30.06 50.38 423 0.78 34.87
Annual average 29.64 40.43 6.04 0.46 33.22
Zdn g nE olx|& AANHE T 27.71 psu, 18.86~31.10 psuye] LA 4
g A7) 290 U A9e] B ol HE dolglel
ixol § =7 Lol 71 Fhe B 304 Az FRel shdehs 4
ST 27 #74e] S48 Wsks 700emE SVFkE 23F, & BArh(Fig. 2). 88 A6 e#el A gl A, 119
573 719 2o 79, 97 wslshe 7120 wish Soll @ die A H7h oA SR AlZ]A AP AIRPER
2 FA Bg Aoz AEn) olg UMtAQ F74E Table 1 Aoyt A VEREA sdet. o] g AERe AT AR =

eme)Ath 48 9¥olls 2.1 m sec ' BA 7} FA LEREY,
4990 1.4 m sec”!, 283 883 11€E 0.9 m sec”'Gvh =
ARAIZTA 797 WE 58732 9dofl 52mmE 7MY A3, 4
Yol 34 mm, 28] ¥ 8Yli= 2 mm, Z# I 1180l FAM]7)
1049 o) As] 7o) glslh 712 490l 10.0°C, 849l
27.0°C, 9¥9ll 24.0°C, 118l 8.0°Cll £z} T).

G B

ZAZEE G, SPM, chlorophyll-a, DIP, #4Fge] ¥ E
Ae)sleth(Table 3). P& FATANA AHT 29.64 psuo) e
), AU Hsh= F2A] S7IRIE GRA] ZasAN AVERE
ZAIA] 7] 28] Zh-gel ofste] A uiERIch 98 A7 A 7Y
7k} Q745 gste] ARG A7) dAFHoE GRo]

Ao wt &Lk el 23(8.50~9.87X 10" mYell v]&kad
e AIZF Bt fEhe ke & 0] 1.50X10°~7.10
X10°m® day” FE2A oF 1/100] B8] wiiel] FATvkiA

Fdshe shdel Y2 AR FELE £ Wl

SPM, chlorophyli-a, DIP, T-4H¢de] &%

SPMe| B X = 237}t 7P & 420 Al E=AET 7595 mg
I, 25.00~174.00 mg ') UElton, 898 2ke- 221F Qs 7}
2 e HT 1569 mg I, 2.00~60.00 mg ) EEZ BAT A
HHEE 2R/ F50] /P & o, 71 B4 vERve e R
Az}, G340 BEE B fYe) BuE 989 73 =A
(B 802 ug I, 0.61~19.80 ug ) e, 7497 9194 11
doll 71 SAFH T 4.23 pg 1, 0.78~7.30 pg Y LERS T} DIP
o] ¥ 7)l2o] 7% Wokd 1199 7% =AIE T 0.70 umol
', 0.53~0.84 umol /) VEREL, 8ol 714 W2 (#HE 0.30 pmol
Il 022~0.44 umol ') FEF BATH TS @409 $599]
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AN 9ol 7Y EAI(EF 47.49 umol [, 32.55~68.66 umol 28T @38 7 AR B 304 FEel =4 yeRt
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Table 4. Correlations between various environmental factors during the surveys in the Gomso Bay (P<0.01).
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A7

- g

Tidal level

Salinity

SPM

Chl-a

TP

Si(OH)4

DIP

Apr. 1999

Tidal level
Salinity

SPM

Chl-o.

0.61

0.67
0.56
0.44

-0.51]
-0.60

-0.55

-0.40
-0.61

-0.46

Aug. 2000

Tidal level
Salinity

SPM

Chl-o

0.43

- 0.44

-0.50

Sep. 1999

Tidal level
Salinity

SPM

Chi-a

-0.78

-0.47

Nov. 2000

Tidal level
Salinity

SPM

Chl-a

0.56
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B4R Arg WAk 1 2
o 2L

110l =
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947} o w2 Al7]el 22 B

ZQ1(TP)F %2 AAF7A(0.56, P<0.01)E BPen, o
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5 e 49 591 9 &

eSS *3 T T s
a7t ARAE] eR dAFog FFE Aoz A7tEr. & SPMe| AlR3He #olM FEshe 5 %ﬁﬂg% A]A}smr
Table 5. The mean values and ranges of nitrogen components in the Gomso Bay.
uni: : pmol ™!
Sts TN PON DON DIN NOs NOz NH/
) 38.34 15.03 16.23 7.08 5.29 0.21 1.58
(27.72~81.13) (3.791~59.28) (11.78~20.07) (4.32~10.28) (3.75~8.44)  (0.13~0.32) (0.41-4.53)
Apr 5 38.74 2193 13.31 3.62 6.26 0.26 2.11
199§ (30.40~54.06) (18.35~26.61) (3.789~28.86) (5.15~15.45) (4.09~9.08) (0.16~0.35) (0.62~6.05)
3 40.06 30.45 16.63 13.82 10.19 035 3.28
(29.92~50.47) (19.27~45.37) (6.100~28.04) (4.41~23.54) (3.37~19.52)  (0.10~0.60) (0.91~-8.42)
mean(%) 39.05(100) 13.82(35) 15.39¢40) 9.84(25) 7.24(74) 0.28(3) 2.32(24)
| 33.28 13.93 18.02 1.33 1.15 0.089 0.087
(19.51~60.70) (0.694~4191) (10.39~22.62) (1.12~1.50) (0.98~1.20) (0.04~0.12) (0.018~0.31)
Au 5 33.42 14.08 17.82 1.51 1.39 0.078 0.041
20(;% (22.19~56.99) (0.823~33.62) (12.17~24.37) (1.04~2.40) (0.96~2.23) (0.02~0.12)  (0.014~0.069)
3 26.40 11.48 13.31 1.62 1.48 0.084 0.051
(19.14~31.34) (0.650~16.79) (5.298~27.37) (1.01~3.32) (0.96~2.98)  (0.02~0.27) (0.012~0.20)
mean(%) 31.03(100) 13.16(42) 16.38(53) 1.49(5) 1.34(50) 0.084(6) 0.060(4)
1 34.33 13.00 6.674 14.65 5.29 0.21 1.58
(25.33~46.28) (6.815~26.91) (0.555~14.00) (4.52~33.05) (3.75~8.44)  (0.13~0.32) (0.41~4.53)
Sep ) 43.74 22.43 12.92 8.38 6.17 0.26 2.65
1999" (28.01~93.19) (7.816~70.38) (7.725~16.98) (3.02~21.29) (3.75~9.08) (0.16~0.35) (0.62~10.86)
3 50.72 24.67 14.31 11.74 10.67 0.37 3.31
(27.41~89.62) (5.045~63.23) (8.977~23.18) (2.26~24.81) (3.37~19.52)  (0.10~0.60) (0.91-8.42)
mean(%) 42.93(100) 20.04(47) 11.30(26) 11.59(27) 8.24(72) 0.24(2) 3.12127)
1 37.27 17.06 10.35 9.87 6.46 0.53 2.88
(22.17~60.84) (1.441~43.81) (4.004~14.68) (2.34~18.19) (1.23~13.63) (0.046~0.71) (0.57~7.78)
Nov. 5 36.04 8.961 17.68 9.40 5.87 0.53 3.01
2006 (25.98~49.01) (0.406~26.93) (8.663~25.23) (6.80~15.65) (4.33~8.31)  (0.38~0.75) (0.76--7.37)
3 42.62 14.87 17.86 9.89 5.97 0.78 3.14
(32.14~69.36) (5.809~44.55) (8.172~25.35) (5.93~19.94) (4.25~9.04) (0.57~0.96) (0.51~12.22)
mean(%) 38.65(100) 13.63(35) 15.29(40) 9.72(25) 6.10(63) 0.61(6) 3.01(31)
Annual  average(%) 39.05(100) 15.16(40) 14.59(38) 8.16(22) 5.73(70) 0.30(4) 2.13(26)
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7 DINZ 7 £38 Aie 45 53~65%F Ak

wehA Ah R Hshe F2 DING| ZAMZIE 2po]oX
71elg Aoz JERITHFig. 3, Table 5). 8€ol vl$- We F=
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Fig. 3. The percent of nitrogen components in the seawater of the
Gomso Bay.

257

W 8Y 1Y #F=1 dRYole] H FE 5.08 pmol I7'(3, 2000)
| HISHA S el 218 o 5 UTH(Table 4). ol 22 8Y
Jol = B3 ZHe-o] I 2A1H2000:3)ol B13l 1999
d geolle AT 534S B B B 3R EHEA o
] | wtefjEotel] ofaf Eaf o] ¢t

Tuobrt ol FFEEA) gl Ao A7kECH

4

PONL ¥+ 15.16 umol 'e)3, 844l 13.16 umol IM'E 7}
74 SF 99 20.04 umol 2 7 B9t 99e] A e

skl F4el fdol NI, ©|2 Qdste] PONS} F&o| T/t
H Aoz ALY wreoF Fawt si4 Ul 2he] Fgo] dAs}
A EAsla, ke 2EA7F glo] sl Foll A, A=E
Y320 o5le] ~%F DINo] PONSE HEEo] Y=p4}a}
= 2 ZAP 7o)
Ystodof o Aoz AztETh T2l S0l ZARE chlorophyll-
af] FEE 8¥ ZAMZIA Ve TR} 497 99 BT} &
318 A ez tk(Table 3). wWebA sl & EAsH9W
DINo| AEEFIEAA 228 F AEEFIE] YAFe=
Tl EAsHAl E8lal A AES v RS EAR] ot &
HHog2 AA=E AoR AlgdY,

PON9| TEE 7] A-toh vlashd, a)wke} 21.43 umol I
(% =, 1984), v} 39.5~48.5 wmol ['(Yang, 1992)3} v}

Fauke gAE We Hot)h siukat viakgre] A, #et
AGsrrt 44 FASO A2 Aol AaA FEHFe] T
o] FA%¥3} T AZrt Qe s A9 9, F4g
£ e FEIF B3 el vt vind A7) yEd Ao

2 AzbEc

DON®] A%d FEE 14.59 pmol ['0]5 9ol 71 @
o 11.30 pmol 1Y, 8l 7H E=AI(E T 16.38 umol 1) VERL
o1} I xpoli= 3] 2t DINo| 7HE WA Uehte 89 =
AR 719] DONS 7H8 =4 Yelbes 2108 Hol FAwk 27k
o]4 DINZ DONe= M2 bk 28 7RIvks 2S AR
829} DIN vEx A ZAA7] 5] Ha DINEG o 6.68
umol 0] W& vk DON9| T=& 23818 1.79 umol I =7
EAqch 2EY PONS 938 TEoA Z Zolr) giAl e
U it} ol Bl A EEAEe] A 7eg DINO| 5
A AREo] uf$ Golr Ae)ol 5004 PONo| 418lE o]
DONLE FHEE Zio] ol AEEC] & & 27 shol|A
AR ALl wi A Fabo] Ut Ao A, B AE HAE &
o TaH YA f71Eo] Ut DONS| HEl & T3l 5
o1}, DING| A& wepA] Xsle] DONS pool &oll H|&
P& Zojgtz Alg"T) 7E G539} vlashd, rRikkelA] 1986
d 3o 2% DON9| ghe B9i9dS Y 2 FdMes
1,261 umol /']t upigt dF7 oAM= 73 umol I A=ZE vl
EUTHYang, 1992). o213k TA|5le} H2 @ Pl =2 E]A
ofL}3t FAM2lo} Lena River(Lara ef al, 1998)2] DON®| 4
FE(3umol My 2318 B 2A) Ao} ")l o= 2
F UE7t gre Adael gl R84 LR FHHY.
B 2R B3 el v R E e o|u], gl R skl
7 FHdol gle 3rel7] wiFel o] 4= DON v=7}
oA edEA] gk 27MEhd veie & e WA T

o r
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Table 6. Correlations between nitrogen components and other environmental factors during the surveys in Gomso Bay (P<0.01).

NHy NO;

NO3 DIN DON PON TN

-0.63
-0.78

Tidal level
Salinity
SPM
Chl-a
NH/
NO;
NOj
DIN
DON
PON
TN

-0.44
-0.70

Apr. 1999

-0.57
-0.79

-0.60
-0.79

-0.59
0.73
0.93
0.95

-0.64

0.98

Tidal level
Salinity
SPM
Chl-
NHs
NO7
NOj
DIN
DON
PON
TN

Aug. 2000

0.79
0.99

0.78

0.79

- 0.61
-0.72

Tidal level
Salinity
SPM
Chl-a
NH#
NO;
NOy
DIN
DON
PON
TN

Sep. 1999

-0.50

0.71

0.90

Tidal level
Salinity
SPM
Chl-a
NH;

NO;

NO7

DIN

DON
PON

044

Nov. 2000

0.71 -0.67

0.97

= -’F—‘?P_i 7& s ? AS
*EM, PONS! Aye}7} =} 8}
7k Q5 9¢e 7t PON>DON
03% DON>PON>DINS| =02 LEPt

} JEEE 07 % DONo| 7P &=
F$-o] F32 PONo) 713 E7 (47%)

v
o
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N Ei
2ol
Foi' OP >'E,

=24 *ng =
SDINg] 2=x]218)] s
T 899 & £
A(53%) VeV, 9%%
vrERgTH

712 #2eIX}e} BA MEDio] AN
Z3), 9E, SPM, chlorophyll-o. 53} BAEE 235.7r9) 7
AaA F P<0.01S YERd AT Table 60 A28lsich 2919
ALEL 49 ZAVA] t)BEe] DINe| €9 AFhahA| (-0.63,
-0.60, —0.57, P<0.01) & BT} o) DING FF¢o) dAH
2 greln sl UM S Ee AYe ekl Zolth
o]# g A2 FHI DIN i) =2 9] AHAA-0.79,

'r‘
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Fig, 4. Correlations of A. NO3, B. DIN,
C. DIP, and D. Si(OH)4 vs Chlorophyll-
o, in surface water of the Gomso Bay.
The regression lines are plotted only
for the April survey, because others are
severely scattered.

AAAA (—0.70, —0.64, P<0.01)S BRIt ZAM|7] & 49

2 7
ol e ol X Al TFF e 230l

A Aoz AlgHTh we

Aol B ANHOE QM Sl FFY T w2

= &l aaA

Yk 49 ZAIY T AEEYAEL DIPS F
(—0.46, —0.53, P<0.01)E R TH(Table 4).

cE ohe 2L Al7lele ol @ BAEe] HHsA Lk

gspon, Bel

AZ=FYol wie 99 2kEE 4bgH(scattering)
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oz Holrh,

DIN A2E Alole] Admzhe] il 49, 8¢, 9Y A}
717k 5 DING] FAdE-0] Zakgolng e ool A (0.95,
0.99, 0.71, p<0.01)E Ho|n, 119 FA| M Eo]3lA DIN %
dRUF & o] FAAA0T1, p<0.01) A A& 1183} 3F
o] @r-fele] g7t A9 gl AeielA DIN F4d%8o] §H
£ DONo| Abstxlo] F-g¥ 2102 A7tEH, ol= DON A4
B =2 39 AHBA-0.67, p<0.01)E Hole o8 FHe
oh, ghek gAwt 7kl Akt g-s g atksl o] 7t
A o] dojutid, dxrviole} Fikge] g9 JHAAE
g & AATE, & Al e AL BolX] §ighet
TN} v 2 dEate] BagolA 84, 9, 119= PONe]
TN 52 A2384(0.79, 0.90, 0.97, p<0.01)Z Holx AL, 9
AP B ARG BATF A4} e AFS JMA A WS

< ofn]

e},

L

Si(OH),: DIN: DIP

FAM 7 E Si(OH)s: DIN: DIPY] F=H]|E vlwer d3, 4
Ard o 4zt ZA1ZF 16.56~47.49 umol I A= HE
ERiGic). sgollA], E3] HallgolA b w7t Agtas
2 g3k A97t v =8vhs H(Eppley er al., 197332
2ol B ZARA G 2 e A 2 HAE] ARF
A48 Tl FESH FFH7 vjRelt). A ikl 7
AA L umol ' o]t BEAME F2F7F HF S48
H 7 (Sakshaug and Myklestad, 1973)% 9222 B ZAjs]odo
A AR AEEFATY A FRE st 2R

W, 89 ZAP|7F E<t DIN/DIPY HIS v]w 3 A3, DINS
ZaaEe] A7) E83 22 31%¢ B3t Agasz
T 5 US-S YEMIItHTable 7). ¥ A7 &< DIPE
AZ 0.31~0.66 umol [} ¥ ZH FY3I FEE FASL YA
t}. Solorzano and Strickland(1968)0t ]3P, DIP7} 0.1 umol /' ©]
B7F Ha, §71919 Tt 2o A9 HEEHAEC] BEd &
22 Al Be DIPY FEE FEsity A F3gc. wet
A B zA)7F Bt 2338 DIPY TRE AEZHAEY T4

A

ol A Az W Fxrt oheial Azkdrt
chak gfefoll A AEZSHIES] RS 2] sl tRFe] A
AE 7817 dste] Zad SYNPL BlE 16:16:10] o]ArA el
vl golth(Antia ef al., 1963). Zgjt} B RAlA & 49, 8¢,
94} 1199 sxuls ZHzh 46:27:1, 110:5:1, 110:25:13% 54:12
A2 YR, old Al vl Aolrt USE o 5 Ut K3 o)
AR Fol) thal At A ] s ul(Relative Enrichment Factors)
7} 88 ZAP1ZE B9t 706:31:1002- % vEh} o] A ¢l Fno
v]3le] 8ol DINoj Ags o] AEZSHAEY A4l g7t =
T gom 1Y% vk A2gEHT US4 F AUcH(Table 7).
9= Ak AEAL 7S bloome] BT AR o 4EE 9
o B4 AgEide] UehA] & 2 ZAMY) Aol AUl
7l Ao AzbT) weka ol et 2HE 4
1, F&agh 27 e B0 = IF xR 4%
Aoz AzEd, DIPY FE E3 AEd o
AEFFIE HAE Aelshs 94 2
FAE et Fhe] A B 2AR7] F
83}t 7o) Z7I7t 7hEo] A&E we] f-9o]l b, DIN
o] Ago] NEZHIAES] AFQ4Z ALY Aoz Azt
Fhvto 7 {UAske skxlelA] 1999 Al 2o A AR
A N/P ratios 56.74°10THA, 1999). Wb 9 53 &
zhol) wel dajA o2 HF N/P ratiod] YFE £ Aoz 33D
T}, Chesapeake Bayolldd FAME uwlof] 2jsid, AL/gd] @4
FFOR elsja DINDIP7; 7] AxHe] Fash N/PRT) 3
o ¢REYE £ PG ET DIP7T 4 E3H3Ee) 4AE)
AT FUY DAo)NT, A B9 Fidol HAAUE A

2o 259 g A4z ZHEILT 7)Seln

Ch(Fisher et al. 1992). Sictz} s %ke] FE450)4], DIN/DIP 1]

Zx NEZTAE] THE N/P HlET Hok= Bt g7
DIPE % #oJoz Qe whi, DINS FE sHjut we 7k
ol A% e Utk Smith er al., 1986). L3+ & Vel Ao
A FUE ANeFe] F/AE TS B o, gk eE vpe &
e F71E2RE §&H e v N 24 Prt oS mEci

Table 7. Comparison of Si(OH)4, DIN and DIP concentrations in the Gomso Bay.

Si(OH), DIN DIP
Apr. 1999 16.56 9.843 0.36
Nutrient concentrations (tmol [™) Aug. 2000 33.96 1485 0.30
Sep. 1999 47.49 11.59 0.46
Nov. 2000 34.87 8.160 0.70
Apr. 1999 46 27 1
. . . . Aug. 2000 113 5 !
Si(OH); : DIN : DIP* Sep. 1999 108 - |
Nov. 2000 50 12 1
Apr. 1999 238 169 100
" Aug. 2000 706 31 100
R.EF5* (%) Sep. 1999 644 156 100
Nov. 2000 313 75 100

*Si(OH)s: DIN: DIP ratios relative to DIP concentrations.

**Relative Enrichment Factors(%) compared to Redfield ratios(16:16:1)
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