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Fig.1 Concerned station in the degradation experiment (gray
area indicates the hypoxic zone in Aug. 2006)
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Tab.1 12 phytoplankton pigments concerned in this study and
their abbreviations

Chlorophyll a Chl a
Chlorophyll b Chl b
19'—Butanyloxyfucoxanthin BUT

Alloxanthin ALLO

Diadinoxanthin DIAD
Fucoxanthin FUCO

Lutein LUT
Neoxanthin NEO
Peridinin PER

Prasinoxanthin PRA
Violaxanthin VIO
Zeaxanthin ZEA

2 #HR
2
DO 30%—50% ,
2 —4mg/L, DO 95%
(DO>6.5 mg/L) pH
; pH pH
pH 8.13 9 8.03,
8.22 8.16( 2, 2)
POC
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Tab.2 Initial and final value of the parameters in the degradation experiment

( ) ( )
1 9 1 9
pH 8.22 8.16 8.13 8.03
Chla ng/L 0.8 0.3 1.0 0.3
FUCO ng/L 1.0 0.5 1.4 0.3
POC umol/L 20.7 18.0 28.6 16.3
PN umol/L 423 4.13 4.03 4.23
C/N 5.65 5.32 8.58 4.78
Bact x10° /ml 908 1281 896 1130
Virus x10°  /ml 1743 2530 2399 2405
Syne x10*  /ml 166 0.8 100 0.8
Euk x10*  /ml 29 0.08 24.8 0.05
Nano x10*  /ml 73 19 81 38
8.30r - E5EA ( +
8.25} -o-{FB84A + )
8.20f jt , 205%10°
T s.15} /ml 9 39x10°  /ml; ,
8.10F 268x10>  /ml 20x10°  /ml
8.05F )
8.00 L L s s ' ( 2
0 2 4 6 8 10
PREF 401
5 oH - 351
Fig.2 Variation of pH during the degradation experiment SOJ 30r
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Fig.3 Variation of POC and POC% during the degradation
experiment
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Fig.4 Phytoplankton pigments variation in the degradation ,
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Tab.3 Result of fitting exponential equation to Chl a and FUCO
data in the degradation experiment ’
4 ,
gl Kd) P yeh)  kdh) P ’ (
Chla 1.32 0.22 0.96 1.08 0.18 0.93 )
FuCoO 1.26 0.21 0.83 1.36 0.20 0.67 5 > 5
S Chl a >
13—18(Chang et al, 2003) NO; SO; MnO, Fe(OH),
, Chl a s Eh—pH s
0, >
Redfield (CH,0)106
B (NH3)16H3PO4(R€dfleld et al, 1963),
POC > 6.0%— POC 0, C:0,=106:138;
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Tab.4 Comparison in POC degradation rate in reported studies
(m) [mmol/(m?*-d™")] [mmol/(m?*-d™")]
33 (DO>95%) 48
33 (DO<50%) 11.5
700—850 0.97—3.9 2.6—10.7 (Jahnke et al, 2000)
~4800 0.58 0.21—0.86 (Stahl et al, 2004)

370—520 (Alongi et al, 2005)
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EARLY DEGRADATION RATE PARTICULATE ORGANIC CARBON AND
PHYTOPLANKTON PIGMENTS UNDER DIFFERENT DISSOLVED OXYGEN
LEVEL OFF THE CHANGJIANG (YANGTZE) RIVER ESTUARY

ZHU Zhuo-Yi, ZHANG Jing, WU Ying, ZHANG Ying-Ying, LIN Jing, JI Qian
(State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai, 200062)

Abstract Organic matter decay plays a key role in hypoxia mechanism. Studies indicate that hypoxia off the Changji-
ang estuary has been deteriorating in the past a few decades, but few study has focused on the dissolved oxygen consump-
tion rate based on in situ organic matter degradation. In this study, an organic matter degradation experiment off the
Changjiang estuary was performed to shed light on the mechanism of the occurrence of hypoxia. The experiment was car-
ried out under different dissolved oxygen (DO) levels, namely high DO (DO>95%) and low DO (DO<50%) conditions,
respectively. In situ phytoplankton was collected with a phytoplankton net and was added into the near-bottom sea water.
The whole experiment was carried out in dark to prevent possible photosynthesis. The collected phytoplankton and
near-bottom sea water was filtered through 200 pm mesh immediately after collection to remove possible zooplankton. The
experiment last for 9 days and subsamples were collected during the whole experiment in interval of 1 day. System under
high DO condition showed higher pH than low DO system and under both DO conditions, pH generally decreased from
8.13 to 8.03 (DO>95%) or 8.22 to 8.16 (DO<50%). Based on flow cytometry analysis, bacteria and virus increased during
the 9 days and phytoplankton decreased dramatically. Particulate organic carbon (POC) concentration showed obvious
decrease in high DO condition system and the POC degradation rate was strongly influenced by system’s DO level. POC
decay rate was 1.5 mmol/(m3-d) under high DO condition, and 0.3 mmol/(m3~d) under low DO condition, only one fifth of
that under high DO condition. With respect to the phytoplankton pigments, fucoxanthin (FUCO) and chlorophyll a (Chl a)
were the main pigments detected in the experiment. Both FUCO and Chl a decreased rapidly during the experiment. For
example, up to 80% of fucoxanthin thoroughly degraded in the 9 days. Exponential equation fits well with both FUCO and
Chl a data in the 9-days degradation experiment (FUCO: r*>0.67, Chla a: r*>0.93). Constant k for FUCO and Chl a ranged
from 0.18 to 0.22 and it was slightly higher under high DO condition, indicating that pigments degrades faster under high
DO condition. Based on the constant k, the half life of chlorophyll a can be calculated, which is around 3—4 days. Further,
based on the reported POC/Chl a ratio, percentage of degraded phytoplankton carbon in the bulk degraded POC can be
calculated. Under high DO condition, only 6%—8.5% of the bulk degraded POC was phytoplankton carbon, while under
low DO condition, 20%—28% of the bulk degraded POC was phytoplankton carbon. Thus, phytoplankton tends to con-
tribute more as an organic matter source for degradation under low DO conditions on a short time scale. According to the
POC degradation rate, organic-matter-degradation-related DO consumption rate off the Changjiang estuary can then be
estimated, which was 82—91 mmol/(m*-d)(D0O>95%)and 27—30 mmol/(m*-d)(DO<50%), respectively. The rate is much
higher than reported DO flux in the deep ocean, or reported DO consumption rate in the upper 50 m layer of the South
China Sea. According to the actual initial DO level of the Changjiang Estuary and adjacent area in winter, it can then fur-
ther be estimated that it would take 50—150 days to develop hypoxia after stratification prevails off the Changjiang estuary.
It is notable that stratification generally begins during April and May and severe hypoxia usually happens in August. Be-
sides organic matter degradation, there is some other process that consuming oxygen as well, such as respiration. To reveal
the whole mechanism of the occurrence of hypoxia off the Changjiang estuary, further study is needed.

Key words Hypoxia, POC, Pigment, The Changjiang estuary, Degradation experiment, Oxygen consumption rate



