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Seasonal changes of organic carbon in the Pearl River estuary
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Abstract: Seasonal distributions of particulate organic carbon (POC) and dissolved organic carbon (DOC) concentrations, as
well as their sources, transports and mixing behaviors, in the Pearl River estuary (PRE) are reported in this paper. Samples
were collected in November 2013, and in February, May and August 2014. The results suggest that the sources of POC were
mainly in situ aquatic phytoplankton, and the source of DOC was mainly input from terrigenous organic carbon. However,
aquatic phytoplankton might have contributed less to POC in May than in other months due to intensified erosion by high
rainfall during May, and terrigenous organic carbon contribution to DOC increased in August. DOC was always the main
portion, i.e., higher than POC, in the total organic carbon. The conservative mixing process of riverine and marine organic
carbon occurred from the low salinity zone (salinity of 1%o0~5%o) near the Humen Outlet to the open sea area out of the PRE.

Biological degradation may have played an important role in reducing POC and DOC concentrations in the upper reach of the
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Humen Outlet. Preferential consumption of fresh phytoplankton organic carbon, reduction of phytoplankton production, and

flocculation and sinking of particulate matter might have collectively resulted in the much more reduction of POC than DOC

in the upper reach.
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1
Tab.1 Samples and bulk properties
TSS C
m / /%o DO Chla TSS POC DOC C/N 0%
7300 15.5 20.4 2.35 6.33 14.80 13.33 0.76 1.67 5.7 5.70
7101 4.5 22.0 5.04 5.60 8.11 14.63 0.62 1.97 6.2 433
7302 6.7 21.8 4.91 8.57 2.84 10.63 0.49 1.31 8.0 4.26
7303 7.0 22.1 5.88 8.73 5.58 18.00 0.63 0.84 9.1 3.58
2013 7104 5.3 20.8 14.70 8.04 1.59 13.63 0.43 1.16 8.1 3.18
11 7305 7.5 20.3 17.61 8.56 0.90 51.57 0.49 0.71 6.0 0.97
7106 6.0 20.4 22.10 9.33 1.36 36.63 0.43 0.91 4.4 1.18
7307 6.9 21.8 19.75 9.38 2.94 16.40 0.42 1.04 6.5 2.58
708 9.0 22.5 18.45 8.85 2.02 16.80 0.41 0.73 6.2 2.48
7309 16.5 22.1 32.05 8.16 1.37 18.80 0.28 0.92 7.1 1.47
GZ01 5.3 17.4 0.10 5.36 21.35 31.00 2.56 3.21 4.9 8.26
GZ02 5.4 17.4 0.20 4.63 24.48 34.50 2.37 2.94 5.5 6.86
GZ03 5.2 17.3 0.20 3.81 21.05 37.00 2.68 3.58 6.0 7.24
GZ04 5.4 17.6 0.80 2.35 23.33 46.00 2.45 2.68 5.5 5.34
HMO1 8.5 16.2 3.18 4.22 3.38 9.78 0.70 1.88 7.0 7.14
HMO02 9.5 16.3 4.08 5.16 1.82 12.00 0.77 2.52 5.8 6.41
7700 13.5 16.1 5.51 6.25 2.38 14.67 0.74 2.42 3.5 5.07
2014 VAl 15.5 16.5 9.30 7.31 1.00 11.50 0.52 1.94 6.5 4.56
2 7302 5.3 18.2 13.75 7.47 2.29 5.80 0.44 1.97 4.7 7.53
7303 8.0 17.0 10.05 9.25 4.68 10.20 0.65 1.59 7.2 6.41
7304 7.5 17.4 22.70 9.74 11.30 24.00 1.12 1.04 5.6 4.67
7105 6.0 17.7 17.95 9.99 8.21 12.44 0.82 1.29 5.5 6.62
7106 6.9 18.0 19.80 9.74 8.08 11.11 0.90 1.06 5.3 8.12
7107 9.0 18.4 27.70 9.17 4.21 7.20 0.72 0.90 6.9 9.95
7308 7.0 17.3 25.70 8.48 2.63 20.00 0.48 1.00 42 2.42
7309 16.5 16.6 33.30 8.69 1.48 4.60 0.45 0.75 8.03 9.78
HMO1 125 24.1 0.10 3.63 7.82 55.3 2.73 2.29 5.5 4.94
HMO02 6.5 24.0 0.10 3.63 5.43 24.0 1.28 2.18 4.5 5.33
7300 11.5 24.1 0.10 3.55 3.19 20.5 1.14 2.33 4.6 5.55
7301 7.5 24.0 0.27 4.02 4.58 29.0 1.20 1.98 5.0 4.14
7302 7.5 25.4 1.55 5.60 3.64 31.0 0.91 1.08 5.0 2.94
7703 8.1 25.5 3.24 6.39 2.83 31.0 0.75 0.92 5.9 2.41
2014 7104 7.0 25.5 5.95 5.48 1.05 425 0.78 1.07 3.5 1.83
5 7305 9.7 25.8 4.50 6.54 2.15 19.5 0.67 0.85 2.1 3.46
7106 7.0 25.9 4.20 5.99 2.33 23.5 0.68 1.23 7.0 2.89
7307 5.9 26.5 9.35 6.94 1.51 40.0 0.78 1.18 43 1.94
7108 9.5 26.3 12.52 7.49 4.46 12.0 0.51 0.66 4.0 4.29
25.4 19.00 6.70 4.25 22.4 0.50 0.71 3.9 2.23
ZJ09' 21.5 26.3 15.20 7.88 5.05 13.6 0.63 0.52 5.4 4.64
24.8 30.10 6.46 1.58 25.2 0.38 0.55 4.9 1.5
HMO1 10.5 31.9 0.1 7.49 30.1 19.7 1.39 3.10 6.2 7.03
HMO02 6.3 313 0.11 6.74 40.4 39.2 2.47 2.80 6.9 6.30
7300 16.5 31.4 0.1 4.73 35.1 27.8 1.93 2.53 4.0 6.93
7301 12.5 31.1 0.11 5.53 31.0 20.2 1.75 3.37 4.4 8.67
7302 7.0 31.1 2.05 4.77 8.1 18.7 0.67 2.16 2.8 3.57
7303 4.0 31.3 2.71 5.48 6.0 14.6 0.59 2.32 2.4 4.05
2014 7704 7.4 30.5 3.15 5.87 3.7 16.2 0.49 2.84 4.1 3.05
8 7305 7.0 30.4 3.85 6.19 4.2 11.1 0.54 3.42 2.5 4.83
7106 6.0 30.4 3.36 6.46 3.3 7.6 0.44 2.15 2.9 5.78
7307 6.4 30.9 9.15 6.78 5.9 9.6 0.56 2.92 3.0 5.82
ZJ08' 14.5 29.9 12.13 7.33 3.7 7.4 0.48 2.36 3.0 6.45
28.0 22.13 4.47 2.9 14.4 0.39 1.55 2.4 2.73
ZJ09' 28.0 30.1 16.36 7.17 5.7 10.2 0.78 2.34 3.4 7.65
27.1 30.69 6.03 2.2 15.4 0.38 1.34 5.9 2.48
: DO (total suspended solids, TSS) POC DOC mg-L™', Chl a ug-L™!
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Fig. 2 Distributions of POC, DOC and Chl a concentrations with salinity and piecewise regression analysis of POC and DOC
distributions
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Tab. 2 Pearson’s correlation coefficients between POC, DOC and Chl a in different months
11 2 5 8
POC DOC DO POC DOC DO POC DOC DO POC DOC DO
Chl a 0.88" 0.73" —0.75" 0.97" 0.65 -0.55 0.71" 046"  -0.38" 0.98" 0.46" 0.01
DO —0.61"  -0.87" —0.66"  -0.84" 073" 094" 0.01 0.32"
o ,p<0.01C ), ¥ ,p<0.05( ),
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Tab. 3 Linear correlation of POC and DOC with salinity, and POC and DOC concentrations in ““riverine”” and

marine end members

pPOC POC(y) (x) poC,/ Pocy DOC DOC() ®) DOC,/ DOCy/

/%o 1% (mgL™) (mgL™") 1% (mgL™"  (mgL™

" 2 by U —0.013x + 0.68 (R*=0.78) 06 02 "4 y=-0.027x + 1.51 (R*=0.40) . 0.5
. ( >2.4%) .65 25 . ( >2.4%) 1.45 5

5 . 4y Y=0010x+075 (R*=0.74) 1 “ 5 ¥ =—-0.056x + 2.43 (R*=0.84) -

3 . ( 4. 1%) 0.7 0. 3. ( >3.2%o0) 25 0.53
s y=-0.016x + 0.82 (R*=0.76) y=-0.021x + 1.11 (R*=0.55)

34 1.6 ( >1.6%o) 0.80 0.30 1.6 ( >1.6%o) 1.07 0.37

¥ =-0.006x + 0.54 (R*=0.57) 3 =-0.048x + 2.87 (R*=0.55)

8 34 2.7 0.53 0.36 0.1 2.87 1.25

( >2.7%0)

( >0.1%0)
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