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Distribution of Particulate Organic Matters along the
Salinity Gradients in the Seomjin River Estuary
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The distributions of suspended particulate matter (SPM), chlorophyll @, particulate organic carbon (POC) and nitrogen (PON) and
particulate biogenic silica (PBSi) along the salinity gradient were investigated in the Seomjin River estuary from March 1999 to April
2001. Sampling sites wereé set based on the surface salinity during each cruise rather than geographic locations. Concentrations of
SPM were less than 20 mg/L, suggesting relatively low input of terrestrial SPM despite large freshwater discharge through Seomjin
River. Chlorophyll a peaks occurred at 5~15 psu salinity zone (10~20 km from Nan Cho Island) in November 1999, at 15~25 psu
(10~20km) salinity zone in April 2000 and at 1~15psu salinity zone (15~20km) in October 2000 (ca. 8~58 ug/L).
Concentrations of POC, PON and PBSi were also high at the same zone. Relatively low ratios of POC to chlorophyll a in mid-
salinity zone where POM peak occurred suggests high contribution of living phytoplankton to the total POC. On the other hand,
relatively high ratios of POC to chlorophyll a in very low salinity zone and the mouth of estuary indicated relatively high portions
of detrital POC. Consequently, the low concentrations of SPM in this estuary and the high concentrations of chlorophyll 2 and the
low ratios of POC to chlorophyll @ in the mid-salinity zone suggest that production of living phytoplankton is primary factor in
controlling distribution of POM along the salinity gradients in the Seomjin River estuary.
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A dstel] FHEHe AEE A3 (Kaul and Froelich, 1984),
F7Y 8% T 5% 2 29U oI A FHsa
21tk (Moon and Dunstan, 1990). 53] 222 #Y¥ POM
FFEFAGE AA ¥z FY9Hc FFAA HEY o,
23 2 A3 A AAIAY ¢d2 HJESFIEY A,
$3 2 HHEY ARFo JAA FFH7IT & (Edmond et
al,, 1985).

gt dZ# oA POM X dlg dde F3 HH
& galM =3 E Moon et al. (1996), Yang et al. (1997, 1998)
2 Chung et al. (200009 A7E AYstie F2 AAFAA
F3 5ol % Moon et al (1993)2 24 EF o] ZaiA 24
& ol gt A, AFolA ARFE FIIAEEA) £F (water
column) e YAH71€4 (Paticulate Organic Carbon, POC)
FEd AAde F2F¢ 4%E #Ydd Y2, Kang et al
(1993) 2 Lee et al. (1994)& &3 2 [ oy POCY F2
T AEEFAEY ¥ 7|2 JolAY B} #
#, Kang et al. (19993 Lee et al. (2001a) =% &8 dok
Tt POM £X9 A - 373 Aole AFEFIEY 4A4EH
FAAES Aol o A H$EE Bk

s &7 Qo4 POM X #% A+ Moon and Kwon
(1994)0] 5% g1+ d9) A4 f71t4 (Particulate Organic
Silica, PBSi), POC ¥ 94A4 #7184 (Paticulate Organic Nit-
rogen, PON) 9] A3 sl o8 ZAsg oy A 3
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ARZ e e HauAM HA7 SFdue gt
o] 3hte] F&EF VTS AL Yok AAF BFode o
AL AAEA] ol ¥4 F FAHSY dFe) Aoy g
TYTY QT FYoels FH49 dEs FIEBASG AN
22 Qg 2 Ao wEHT o (Lee et al, 2001b). A
A% 37 AFAM 2AG RS G7AA e e AE - 3
gy AFe 5 AEEYAEY 22AL 2% (Kwon et al,
2001a), ¥%¥% (Kwon et al, 2001b), HPLC AR E o] &3 4 &
EHAEY 24 (Park et al, 2001) 2 £4F9 %8 23
(Kim et al, 2000a,b)9) W& Fo] A A77 J2d 85
oy POMY 7|95 22X g tg 7 dge EaER gt
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& dofdl=d ok B A79 Ante A% 87 EALE 2
TR EE ARt FFHe BHY % F& oFseH ¢
olN 483 7|z} 2 Aoz JdEd,

Mz % Yy

2 dT7e 240 AA7 374 199993 3¢, 79, 9€, 114,
2000 3€, 44, 8¥, 10€, 20013 2¢¥ ¥ 4¥ % 1039} 2A
ZAE T (Fig. 1. 2APEES 437 37 2524 93
AE YEEAARH g9 dert 48 dus AAAR AAB
E25E g 2871EA ANBE Yo 2AEE e N
AAEGE 7 AN e Q8-S R A 25 of 5psu 9
3o} drdor ARl

T2 AR Fu& #2247 (Horiba U-10, ORION 135)
£ ol &3t RN FAHYLH, G A AP
HFAEE B2 st AHAAMY salinometer (Tsurumi
Seiki Model TS.E-2) A& ¥aa ) Spsu 0144 FE G|
A FEAEAY ARUL ol&3gen, spsu o3t dR G
Me 4849 salinometer FE S o] &35t}

HE59UAE3d (Supended Particulate Matter, SPM)2 AFd o]
FAE FAF 24 10m FAHF9HA (GF/OE dFA=
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A2 f7lex: (POC) 2 #71”% (PON) 44 A&+ 450C
ol A 4A1ZbE3t BFAIZ el df oA (GF/C, 374 25mm)
2 AEF 250~500mLE ST F BAARA YERBAEY
BN oqAAE FEAZI A SOCE 2447 AZAY 3 CHN
analyzer (Perkin Elmer model 2400)& o] &3lo &334}
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Fig. 1. Map showing the study area,

(19718 4t} 7he&d 254y we SFAE 5% GAIE
Foll AFAA F&ezoA 85C2 NTEAL 3B A 3539
529 £9& Y743 3000 pmol A 3025 AT A
59 Strickland and Parsons (1972)9] F4tg Z3Wyez
=g &334,

BEL a FAHE YA BS5F 250mLE F7 045 um What-
man membrane GHAZ A AN G781 77} Fvir] A
1% eIl sE dfAd FYAA AHAE ZHA 7R o
TEHASGAY BA4L 93t FHAE 90% aceton 10mLE F
A3t YA A 24X Eet BAE FEI F 2000 pmlE
108 AHEHAA 459L §3Z5A7] (Turner Designs Mo-
del 10-AU-005)& ©] 83t 5% FArd 3~44&& H737] A
# 3o AL Y dg AE ol&d}d AdIHAG
(Holm-Hansen et al, 1965).
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Chlorophyll a (ug/L)=FdX X (Rb=Ra) X %

Rb: fluorescence before acidification

Ra: fluorescence after acidification

r : Rb/Ra ratio of pure chlorophyll a

Fd : appropriate calibration factor (Cd/Rd)

Cd: concentration D determined spectrophotometrically
Rd: fluorometer response for D

A AAM TR FdEL &5 422 o (Sigma Co) & o] &34
AAs At
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of 7h¢ wekx 2000d 8¥el 7HE wgten 4 - #{L £
ole stAS} FA vE) FA G FA FNFo2 AA e}
EAdE A5AA, FAAE FFGAA £ BA e
dee AL AdFoZE 479 7197 8940 MR ¥
25710 A9 FA =% (Fig. 2. AL $¢ 59
g5 Ae due Ao Jase 22 dpdry dixe
ZRE o 8(19999d 79)~28.5 (20013 44) km¢ AFA G0l
o FFYTE A dEREAAY dEL 81(199d 7€)~
33.1 (200014 449) psudl W92 Haatdct (Table 1).

AR RrIE2Ee 2%

ZAIZ B FRYAEA (SPM) 9 5= 3HE Table 2, Fig.
3 3 Fig. 49 Yeb At SPMY) T = 1.2~43.6 mg/LE 1999
393 78] AARAANMY )¢ & FEE AYstd A 24
715 20 mg/L °l3kY] HA we FEE FAGGos A
oz dEYge A4 d2A¢ Y2228 o 20km FFAH
3 QT F2OA A st £EYSE YeE YT

BEL a9 TEE 02~58.1 pg/LY HAZ 19999 393 70
7Hg W gkom 2000 1089 73 Ekoh 1999 39 R E 1999
9897 A dEYGIM YL a TET} 2pug/L oFE @A
FAHRALY 19999 11€, 200013 4¥€ 2 1089 54 487
oM F=rt Wi #A detgd 19993 118eE 5~15psu
(10~20km), 2000 4¥l¥ 15~25psu (10~20km), 282
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Fig. 2. Variation of salinity against distance from NCI (Nan
Cho Island) in the surface water of Seomjin River es-
tuary.

Table 1. Temperature, salinity and distance from NCI (Nan
Cho Island) at the end member (F.W.: freshwater,
S.W.: seawater) in the surface water of Seomijin Ri-

ver estuary
Date End  Temperature  Salinity Distance from

member C (psu)  NCL (km)
R A T T T
. T A
S w341 w4 o
R A I N
Man 00 w37 we oo
A0 w8 mb
A0 w0 s o
R A T T S
B N R
CECN I

A& Ve At 20008 39 25~30 psu (7~12km) G%F
X HEL g FE7F UM Fdolden 20019 293 49
A& vy Fe Fo2 29de 5~15psu YEGAM, 484 &
ZAGEAANA a w4

A F7184A (POC)Y FTEE 154.8~23063 ug/Le B9 &,
PTFEEY BXE 19999 999 299.1 pg/LE 7HF ¥ ™ 2000
49l 10130 pg/L2 71 BT €84 ¢ B2 ERER
TN 953 ¥ FAL BYY 1999 114, 20004 49 2
1049 POC ¥=8 ¥ T3 4E2 ¢ #A8 BX¥}E Ve
Wtk 28u 454 ¢ 27 3 199949 3€ 2 799 POC
T AdHez sgton, 2AEEY (0~2pswelM POC ¥
o 4% H4art 19999 34, 20001 49, ¢8 2 20019 4¥
ol 4 ettt

YA /71 B4 FEE 290~4075 gL HHE, HEF
9 BEE 19993 1199 66.1 pg/L2 7H @9k a 2000 440l
1857 ug/LZ2 7}% 23ton EX A4S POC ¥XH3 $4lst
At

A4 F71at4 (PBSD Y FEE 190~13117 /L8 ¥ 2,
HAEE FXE 19999 99 718 ug/LE 74 Rkon 2000
1090 4984 pg/L2 R EkTh 20000 4¥3 1089 PBS;
TEGEE 984 o9 POCY WalFdT fAEIHOY 19999
1148l E 5~15psu GE Ao =7t Adldoz w4 44t
SPM# POCY FxdstolAg Zo] 2AGEYAMN FH
a7k 19999 39, 7€ 2 20013 4€9 Yehton sPM# POC
B & FEAol2 #A4
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Table 2. Range values of concentrations of suspended particulate matter (SPM), chlorophyll a, particulate organic carbon (POC)
and nitrogen (PON), particulate biogenic silica (PBSi), the ratio of POC to PON (by atomic weight), the ratio of POC
to chlorophyll @ (by weight), the ratio of PBSi to POC (by weight) and the ratio of PBSi to chlorophyll a (by weight)

in the surface water of Seomjin River estuary

Month SPM Chl. a POC PON POC/PON  POC/ChL a  PBSi/POC  PBSi/Chl a
{mg/L) (pg/L) (pg/L) (pg/L) (ug/L)  (by atomic weight) (by weight)  (by weight) (by weight)
1999 48~364  025~119 2855~7149 S536~1192 246~3438  331~737  3119~12328  007~050  246~5488
Mar.  (104) (06) (4098 (o1.1) (1220) (3 (753.2) (0.28) (29.7)
1999 232~436  044~069 T7056~11292 TO.1~197.1 284~4673  454~1275  11025~17372 004~044  646~7190
u.  (354) (06) (930.7) (141.6) (2744) (85) (1,5289) (0.29) (4253)
1999 14~158  020~220 2031~4810 560~915 448~1196  295~624  2186~10540 0I17~032  544~2758
_Sep. 55 (09 (299.) (76.1) (46) (4206) (029) (107.7)
1999 14~154  046~2375 1548~9847 290~1264 190~1632  S543~114] 415~7043  007~024  56~1303
Nov. an (52)  (4632) (66.1) (19 _(0849) (0.16) (41.0)
2000  34~130  099~885 4728~9109 746~1677 965~3412 585864 1015~9020  0.11~045  386~1150
Mar. (34 (43) (686.0) (123.0) (2490) 66)  (Q164) (037) (66.3)
2000 48~178  064~1922 3445~17834 970~2978 462~5335  414~745 198~5376  0.13~035  266~765
Apr.  (104) O (1013.0) (185.7) (2870) (6.0) (245.9) (0.26) (56.7)
2000 45~217  055~437 1824~5533 449~1383 945~1835  419~695 1113~4954  022~064  420~2118
Aug. (8.5) (1.5) (3743) (80.3) (1286) (54 (284.5) 038) (1094)
2000 40~236  12~581 1936~23063 452~4075 1278~13117  380~674 365~1686  047~101  22.6~1095
_Oct.  (38) (123) (7048)  (1395) (4984) (3) (914) (0.73) (659)
2000 12~144  036~329 2420~6663 S12~1419 768~1162  488~705 1638~6722  017~035  341~2133
_Feb. (82 an @713  (899) (1038) (1) (62.1) (0.26) (1002)
2001 28~302  125~467 2874~8730 558~1716 856~8699  523~679 1869~3942  026~100  567~1863
Apr. (18 (20) (493.4) (1004) (2597 (57 (259.D) (049) (1233)

Values in parentheses are monthly means.
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Fig. 3. Variation of suspended particulate matter (SPM), chlorophyll a, particulate organic carbon (POC) and nitrogen
(PON) and particulate biogenicsilica (PBSi) concentrations (@) and salinity ((1) against distance from NCI (Nan
Cho Island) in the surface water of Seomjin River estuary.
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Relationship of POC: PON ratios (by atomic weight), POC: chlorophyll @ ratios (by weight) and PBSi : POC ratios

(by weight) with salinity in the surface water of Seomjin River estuary.
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£3], 9484 ¢ T2/ 953 39 54 dvFH B4
19999 119 5~15psu FEHS POCS EEA a HE 42~84,
20001 49 15~25 psu FEHA = 80~108, T2 2L 20009 10¥
% 1~15psu FEGANAE 36~7022 vl @A YEY POCY
& Aolsle AEEFAELZ FAHY USL AAER
et dlF v 484 244 3] 419 F7194849 9
&S A3 ALy gle 2 35599 E ny@dd 54 9
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