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Primary Productivity and Pigments Variation of Phytoplankton in the Seomijin River Estuary
during Rainy Season in Summer. Min, Jun oh, Sun Yong Ha, Bo Hyung Choi, Mi Hee Chung’,
Won Duk Yoon', Jae Seong Lee' and Kyung Hoon Shin* (Environmental Marine Sciences,
Hanyang University, An-San 425-791, Korea; ‘National Fisheries Research & Development
Institute, Busan, Korea)

Field observations and culture experiments have been carried out during the rainy
season (on the 6™, 8™ and 27t July 2009) to examine changes in the primary produc-
tivity and associated plant pigments in the estuary of the Seom-jin River. Primary
productivity was determined at four sampling stations along the salinity gradient.
On 6% July (before heavy rain) primary productivity ranged from 689~ 1,169 mgC m™2
d™%. On the 8™, just after more than 216.5 mm of precipitation, euphotic layers at all
stations were reduced to very shallow water because of the high concentration of
suspended solids in the water. This resulted in dramatically decreased primary
productivity down to as low as 12~32mg C m~2 d. However, after the rain, primary
productivity on the 27" ranged from 266~999 mgC m~2 d™!, demonstrating a fast
recovery in the upper stream water to similar productivity levels to those before the
rainy season. Concentration of fucoxanthin in the water was highest on the 6th July.
Before the rain, concentration of the zeaxanthin, increased as the salinity decreased.
Immediately after the heavy rain, the Chl b (Chlorophytes) concentration was higher
at all sites than before the rainy season. The concentration of fucoxanthin decreased
after the heavy rain. At the downstream site, peridinin (Dinoflagellates) were found.
During the rainy season, the diatoms contributed to the primary productivity at all
sites. However, after the rainy season, Chl b (Chlorophytes) and Peridinin (Dinofla-
gellates) increased, demonstrating the enhanced contribution of those species in
addition to diatoms.
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Fig. 1. Study area in the Seomjin River estuary.




7] (Li-1000, Li-COR, USA)Z o]&
01744 2HR A% e AL
2] Az A S =A]3)7] 93 v &
2= Fes 71Fo =7 Atk 100%, 50%, 10%
A ZelolA A4 ek A4 Al 4 FEE
FIE& AAs7] S5 100um WEo2 A F Poly-
carbonate bottle (300 mL)¢]] 2}-$- 3 NaH@CO; (98%)=
Hrkse] BC &4 mE @gsoiuct of 10% ¥
T AN Fot wheFskde kel B F Alae viE
- (450°C, 44]7}) 25 mm GF/F o] 3}#] 2 200~ 300 mL

§ i3 F AVGA F72 T A U
A-A B2 7] (EuroEA-Isoprime irms, GV instruments,

UK)Z A3t em dapgaby A& Hama et al.

(1983)2] AAFAL AFg-3lT).

APOC(t) _au—ay  POC()
t - Qjc—ans t

Production rate (pc (t))=

a;s : BC atomic % of particulate matter at the end of the
incubation
a,: °C atomic % in natural sample
a;, : 1*C atomic % in DIC in the incubation bottle
t: Incubation time
POC (t): Concentration of POC concentration during
the incubation
APOC (t): Increase in POC concentration during the
incubation

o o
B>
e
a0

sl<4= % (SPR; Specific Production Rate)x= %}
R4719a) ARNEES FED thre] Axksiglon,
weks) A, o) AEUAE AL Saeds
(SPR) 12 31A}A-§-7]8k47} 244]7be] 100% <=3} (turn-
over)¥-& 2n]3t,

w
1
e
i
o
xf
o
1=
Br
Mz
1%

d%5 AAT=rt=ET 9] (HPLC)E 43 AE2F
o] AaxAd W3 RS AT A= %
£ 1,000MLE )43} 450°Cel|A] 4A|7F Ef-& 47 mm
GFIF &A= A3t F A= FEE 27] 98}
o] Ry 52 A F =glo|ofo] A (-78°C)ell Yol
_’E's‘_
fr

rle
B
ol}l-

ol

O

o

T F Agalz pusigieh 2 3 Als B A7
Deep freezer (—80°C)el| RT3l c) ARA $7)|E o)
M 220 AR E EH|ZE Bottleo| @31 100% o}A)

AXjAHAIE ol AMEZ2lgE MAZXAM H3} 305

Table 1. HPLC System and solvent system (Zapata et al.,

2000).
HPLC Agilent 1200s
Column Waters Symmetry C8 column
(150 x 4.6 mm, 3.5 um)
Solvent A Methanol: 50%, Acetonitrile: 25%,
Aqueous pyridine: 25%
Solvent B Methanol: 20%, Acetonitrile: 60%,

Acetone: 20%

£ 5~10mL #7}3}e] Ultrasonic sonicator (30 sec, 50
W)E ol g3kl F2 F Jaeld 24412 FEshgch
23 A £48 wAs7] ¢Ysle] apo-8-carotennoate
(Internal Standard)Z 50 uL A 7}ste] 3482 31

o} 2% M4 Syringe filter (PTFE 0.20 um Hydro-
phobic)E o] &3}l of3} & 1mLS #3}le] Water pack-
ing (300 uL 32} FF &3t A3+ HPLC
System¥} A =712 Table 1¢]] Yehdjglon], 7+ x| &
M40 )= FA)-2 Standard pigment2} Retention time
(R.T)S v|wsle] ZAA 319t} Standard pigment: Chlo-
rophyll a, b (Sigma-Aldrich Co.), ¢c,, ¢; (Chl a, b, ¢,, ¢3) ¢+
Peridinin (Perid), 19-But-Fucoxanthin (But-fuco), Fuco-
xanthin (Fuco), Neoxanthin (Neo), Prasinoxanthin (Pras),
Vioxanthin (Viola), Diadinoxanthin (Diadino), Alloxan-
thin (Allo), Zeaxanthin (Zea), B-Carotenoid (Bp-car) (DHI
Inc., Denmark)Z- o] 8-3}¢it}.
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Fig. 2. Variation of rainfall and salinity in the surface water of Seom-jin estuary during the rainy season: (a) Rainfall, (b)

Salinity.
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Fig. 3. Variation in primary productivity and chl a specific productivity and euphotic zone depth in the Seom-jin estuary
during the rainy season: (a) Primary productivity, (b) Chl a specific productivity, (c) Euphotic zone depth.
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), HPLCZ #4¥ Azdsg T3 ABTIaEs
AFEE & 5 rh(Table 2). & A7 el A%
¥l A4 Chlorophyll a, b, c,, c;¢} Peridinin, 19-But-
Fucoxanthin, Fucoxanthin, Neoxanthin, Prasinoxanthin,
Vioxanthin, Diadinoxanthin, Alloxanthin, Zeaxanthin,

Table 2. Chemotaxonomic relationships used in the study of phytoplankton taxonomy (Jeffrey et al., 1997b; Gibb et al., 2001).

SCOR

Diagnostic pigment abbreviation Occurrence
Chlorophyll a Chl a Total Algal Biomass
Chlorophyll b Chlb Chlorophytes, prasinophytes
Chlorophyll ¢, Chl c; Prymnesiophytes, chrysophytes
Chlorophyll c, Chlc, Diatoms, prymnesiophytes, chrysophytes, dinoflagellates
Peridinin Perid Autotrophic dinoflagellates
19’-Butanoyloxfucoxanthin But-fuco Chrysophytes, prymnesiophytes
Fucoxanthin Fuco Diatoms, prymnesiophytes, chrysophytes
Prasinoxanthin Pras Prasinophytes
Violaxanthin Viola Chlorophytes, prasinophytes
19’-Hexanoyloxyfucoxanthin Hex-fuco Prymnesiophytes
Diadinoxanthin Diadino Diatoms, dinoflagellates, prymnesiophytes, chrysophytes
Alloxanthin Allo Cryptophytes
Zeaxanthin Zea Cyanobacteria

*Species in bold=major taxonomic pigment
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Fig. 5. The concentration of chl a in the Seom-jin estuary
during the rainy season.
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Table 3. Pigment concentration of phytoplankton in the Seom-jin estuary during rainy season.

al., 1997¢). & A7l = A FEAHGA AFaAelA

Concentration of pigments (ug L™

Diagnostic

pigments 6™ July 8™ July 271 July

Station SJ-1 SJ-2 SJ-3 SJ-4 SJ-1 SJ-2 SJ-3 SJ-4 SJ-1 SJ-2 SJ-3 SJ-4
Chl a 8.51 2.92 2.42 3.21 1.32 1.46 1.02 0.80 1.15 1.11 1.01 1.53
Chlb 0.14 0.04 0.01 0.09 0.23 0.25 0.17 0.13 0.12 0.05 0.03 0.24
Chlc, ND ND ND ND 0.01 ND 0.05 ND ND ND ND ND
Chlc, 0.23 0.55 1.23 1.10 0.06 0.07 0.05 0.04 0.04 0.07 0.18 0.30
Perid ND ND ND ND ND ND ND ND ND ND 55 74
But-fuco ND ND ND ND 0.03 0.04 0.05 0.04 ND 0.03 0.003 ND
Fuco 0.87 1.93 0.43 0.42 0.43 0.48 0.35 0.28 0.29 0.46 0.31 0.43
Neo 0.06 0.04 0.05 0.06 0.06 0.05 0.03 0.02 0.03 0.01 0.01 0.002
Pras 0.04 ND 0.02 ND ND 0.08 0.06 0.04 0.06 0.02 0.006 0.02
Viola 0.04 ND 0.01 0.40 ND 0.01 ND 0.01 ND 0.004 0.007 0.01
Diadin 5.98 0.77 0.45 0.21 0.07 0.10 0.08 0.07 0.07 0.31 0.31 0.45
Allo ND 0.03 0.04 0.04 0.03 0.04 0.03 0.05 0.005 0.01 0.005 0.005
Zea 0.19 0.05 0.03 0.02 0.12 0.12 0.09 0.07 0.06 0.03 0.02 0.004
Bp-Car 0.35 0.23 0.26 0.25 0.09 0.08 0.08 0.29 0.10 0.07 0.04 0.05

*ND: not detected
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