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Distribution and sources of particulate organic carbon in the Pearl River Estuary

in summer 2010
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1 State Key Laboratory of Tropical Oceanography , South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China
2 Graduate University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract: Particulate organic carbon (POC) is one of the main forms of carbon and plays an important role in aquatic
ecosystems and global carbon cycling. Marine and terrestrial ecosystems are the two important carbon pools for the estuaries
on earth, so the investigation on the POC in estuaries is dramatically practical for the research of global carbon cycling.
Generally, the POC in estuaries can be classified into two categories by its source ( terrestrial input and marine organism
production) . Stable carbon isotope (8”C) and C/N are the two recommendatory methods for measuring and analyzing the
source of organic carbon, and the precision of stable carbon isotope method (8”C) is better than that of C/N method
because of the stability of 8" C. The present study aimed to investigate the distribution of POC and its sources in the Pearl

River Estuary in summer through the POC measurements of 20 sites in August, 2010. The results showed that the
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concentrations of POC ranged from 98.5 to 1929.8 pg/L (the average of 541.9 pg/L), and the concentrations decreased
with the salinity gradient in the northern and middle part of the Pearl River Estuary and then increased from the middle part
to the southern part of the Pearl River Estuary, and the concentrations of POC in the bottom waters layers were higher than
those in the surface water layers. The total suspended matter (TSM), chlorophyll @ and hydrodynamics were the major
factors that influenced the POC spatial distribution, and the 8"”C values of TSM increased with the salinity gradient and
varied from =27.05%o to —=21.03%o ( the average of —=24.57%0) , and the values in the bottom water layers were higher than
those in the surface water layers. Our results showed that the terrestrial input and marine phytoplankton production
contributed to the POC together in the Pearl River Estuary. According to the analysis of binary mixture model, most POC in
the northern and middle part of the Pearl River Estuary was subject to the terrestrial organic carbon, which accounted for
50% to 88% (the average of 64% ) of the total POC. In contrast, the marine organic carbon was the main contributor to
the POC in the southern part of the Pearl River estuary, and it accounted for 50% to 89% ( the average of 68% ) of the
total POC. Compared with two decades ago, the distribution and source of POC varied significantly, which is mainly due to
the decrement of sediment discharge and increment of nutrient inputs into the Pearl River estuary. We predict that the
sediment discharge rate of the Pearl River will decrease gradually with the construction of more large reservoirs, and then

the contribution of terrestrial organic carbon to the POC in the Pear]l River estuary will be decreasingly.
Key Words: particulate organic carbon; spatial distribution; stable isotope of carbon; source; the Pearl River Estuary
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in August 2010

http ; //www. ecologica. cn



4408 A E = 324

oAl A2 A A4 A6 A7 A8 Al A2 A3 A4 A8
o‘ w T | T °|C |f ;L //J_/
-5 25 750\ ( // \% -5 ;’ LJJT © U 18
“10 900 M ] “1o L IR ”\Q
‘;Z " POC/(ug/L) ‘;(5) T s —
OB B7 Bl B2 B3 B4 BS B6 B7
£ sf NG ==\ sk F S ,;—W
& -10 | -10 - N
@ 15 1 151 } /
& —20 | POC/(ug/L) 20 -
_25 _25
0c1 c2 C3 cs T cl 2 3 C4 cs
a; (404 N
e k\ ///) NEEEYEY : U///&/V/Wb/
-10 - / 5%0\ -10 - s ¥ Q///
15 b // //b@ ’IAQJ -15 / / /
_ o0 b /]
20 = POC/(ug/L) 20 g
_25 _25

3 2010 £ 8 AZRII OB &EEE POC M ENEESH
Fig.3 Vertical distribution of POC and salinity in the Pearl River estuary in August 2010

113.4° 113.6° 113.8° 114.0° 1142°E  113.4° 113.6° 113.8° 114.0° 114.2°
<X < [
22.7°N
-20.5
22.6°
-21.5
22.5°
-225 &
22.4° L
8
-235
22.3° %
@
2990 -245 £
' @
22.1° -25.5 &
22.0° -26.5
21.9° -275
21.8° _ ‘-:;3 .

El4 2010 4 8 AT OEE TSM i 8 C Kk FH %
Fig.4 Horizontal distribution of3'>C of TSM at the surface and bottom water layers of the Pearl River estuary in August 2010

C1TTRRAE A POC AT it =5 22 F i V5 A A Bk, T 328 128 Y] 11 194 7 i VA ) == 22 P g R A 9 A 7 ik

R T R R R K A A PR AL ERTT T POC B BTRRSRE , AR SCHRHIE LA R —On iR A oA A 43 i g
FIK A= V5 A LR AEER VT 11 0k A HLER b otk

f _o%C, -otC x 100%
tostc, -8"cC

Arp,f ARERBEFEA LIRS POC B DTS K ARG HLEXT POC B BTHRFN £, =1-f,, 8" C, RFKAE
Ui 7G 8" C fH (-20. 5%0) , 8" C, R M IR IC 8" C {H (-28%0) ,8" C fRFEFE M,

M 5 AT LAE L, 22 AR R EEIEA HLER TR D POC 1Y STBR R T 16 E1 T TANE s/ | K A
VEAT HLER I IEAH R EIJ‘IE?I b 38 AT e 30 3 s, ki VB HLAR X POC B BT ik 7 3 2 i A, L STk 9 L
50% —88% ,F-2IK 64% | F s AL T FE I TRHE B A1 S, STlRRF24 0 88% ; 763 1 B &S iidduk , 7K Ak PR A AL

t

http ; //www. ecologica. cn



14 4] XIPRE 45:2010 4F R ZBRYT HEESBURLA HLRR A 70 A3 R Ak e HOR R 4409

ekt POC STk b 2 M, H BTk Bl R 50% —89% , -1 68% , e s (b i T ZR B v 1) C5 ¥4, o7
MR- 89% |,

113.4° 113.6° 113.8° 114.0° 114.2°E 113.4° 113.6° 113.8° 114.0° 114.2°E

K=

22.7°N

22.6°

22.5°

22.4°

i
[

22.3° RN

S
W

220 ({0
22.1°

22.0°

R POCTT ik 3
Proportion of terrestrial source of POC/%

21.9° f

21.8°

B 5 2010 £ 8 AERIOEEERE POC REE (f,)
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