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W OE RSO TERIC O 4 R 2000—2014 8 A A R A LA (DON) A PrAs b 543 a4 4 5 I
ET ARG R T, 456 S EK a(Chl-a) 5% 1) DON ¥ 8 B[] (Thon), TP A FRA T
S % B f VR FH T A2 19 4 i DON(ADON). 255 o, 2F it 3 T DON ¥ J 29 (0.118+0.056) mg-L™",
V77 A4 2 7 ) DON BE 3 2920 27.1 g (N /Chl-a), 3 Toon 297 6 d, HiE 55 4 R I i 4 22 — 4
DON PR AR X R et 20 29 385 X /K B ADON 43235 T, 511 H DON 1% [ 354277 5 5 7 F i
BT WS TR K 3 ADON 29 0.010 mg-L™', Pl H: DON HFf4: 7= 5 E K. Bk L, 4 EEiEE
DON [ 77 A 7= Wtk 8 T 57 SR WA g A .
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Autotrophic production and heterotrophic degradation of DON at the
Niuweihai (Ngau Mei Hoi) area of the Pearl River Estuary
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ZHANG Weijie* XU Xin"? WANG Xiang'? WANG Di'*
(1. South China Sea Marine Survey and Technology Center, State Oceanic Administration, Guangzhou, 510300, China;

2. Key Laboratory of Marine Environmental Survey Technology and Application, Ministry of Natural Resources,
Guangzhou, 510300, China)

Abstract In the paper the monthly variations and spatial distributions of dissolved organic nitrogen
(DON) were analyzed at the Niuweihai (Ngau Mei Hoi) area of Pearl River Estuary during
2000—2014. Based on the two-component mixing mass-balance model, the residence time of the
DON (Tphon) Was also estimated combining with the data of chlorophyll a (Chl-a), in order to assess
the net DON (ADON) from autotrophic production and heterotrophic degradation at the Niuweihai
area, our results showed the DON concentration was (0.118+0.056) mg-L™', and the DON release
rate from the phytoplankton production was ~27.1 g-g”' (N /Chl-a). The residence time (TpoyN) Was
about 6 days, suggesting that the DON cycle rate was fast at the Niuweihai area. The ADON
concentration was close to zero, indicating the DON in main body waters was close to equilibrium

between the autotrophic production and heterotrophic degradation. The ADON concentration was
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~0.010 mg-L™", indicating the autotrophic production of DON was stronger than the heterotrophic
degradation at the bay ’s top waters. In general, the autotrophic production of DON at the
Niuweihai sea area was significantly stronger than heterotrophic degradation.

Keywords DON, autotrophic production, heterotrophic degradation, the Pearl River Estuary,

the Niuweihai area.

BRI L R KR I R A2 3 A B B 30 A R S S i A D7 1o AR B4 A ) Bk A
L AR, AR R IR AN AT A A A LS E SRR S U P I IR AR AL B K At 2,
T 57 7 e A U 2 55 517 00 1 30 496 1 g A M R A LA e A ML, X P i R K B 3 e BRI
FEP)FAEIRC. [ 42 DON R AR F U AE Y W W i e S AU T4 A 9 L e | PRI AL S AN B
AT BV AL 1) D i 5 22 4 L s ) HE TR 55 719 DONL Aok DON 24 i R UTRED) | TR R
T A U A A T7 3 E A EK R ) DON.

AR 2000—2014 AFAEBRTT A4 RE e A3 A K Bl £ I 25 2R, >R HI DIN FLEL % % (TDN) #
J& F 5114 5 A KR 20 A o DON ¥ JE (9 i 25 A8 4k, 45 & I 4% R -a (Chl-a) 1952 IS5 2R, B 1
H1 DON {ifi B I 1] (Tpon), A —ICIRA R A 0 ), 455 38 (S) S Es, SRVTIEST A 3R 427
IS R A R 7 A O R4 DON(ADON), BIF5E 5 Hh A= 3% 2l 4K sl U0 B AL ) S R 5T R A

1 MBS (Materials and methods)

1.1 BFGEI X5 W I 4o

A RV SR BRVL L AR HE RSV, 2 2 P B /N IS AR OK X (AR R g ) &Y
73 km?, KSR A AL R 42.3 km?, FH4 KR 14.2 m, BFFZ) R 6x10° m®, FLIE A | 1 CAGYR, KR
T T 2220 1.0 m, K8 14055, 2550 X U0 4 R 152 ZENGE I 2, 4—9 H RieZs, BATh
MZENX, 10 —84E 3/ T2, BAT AR FN, FEW S 24K 23985 mma, 878 kK & 24N
1227.3 mmea™, (&N REEPHERE R, TROWNEZ 2485 H 290.0 mm, MR, T2 078 % #H
22RO, )R 35.0 mm.

FEAR R AT R T 9/ K 5T A W5 b 7, 43 1) & PM1—PM4, PM6—PM9 #l PM11, H 1,
PM1—PM4 F1 PM6 #2535 {57 T V5 15, PM7—PMO 1 PM11 3547 Ab T 25 i) 32 X 8 (1 1).
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22.30°N| 122.39°N
L
L]
2236°N| : 12236°N
L]
BM6
° L)
PM7 BM9 [
2233°N| Q 42233°N
L]
M8 PMI11 {{G (
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Fig.1 Stations for water quality sampling at the Niuweihai area of Pearl River Estuary
FE T B 0 08 3 Y A LA (IN) A LA (ON) 32 U0 % B it 43 0l o 2.23 t-(km?-a) " Al
1.34 t-(km?-a) " AR5 2000—2014 453 A VS () /NAE /K Hh R BE (S). DIN Fl DON (1) S 208 , il 3 1
R () L TEA AL IR K (FW) ' DIN Fil DON ¥ B4 3244 1.340 mg-L™' A1 0.323 mg- L. 4K #iE
I A b B A s S RS n e, SR TS KR 2R B2 i (unpublished data). ] FH VS (1) 42 7K XTI



9 1 SR ARHAAE, RYT O 2R BT DON 1Y B 3545 77 FL 55 S5 A 2933

R K S AR AR SR AR R 28 R B THA Y FW i R 135%10° m*a™!, IR HI/INi] %t DIN
DON ¥ & A K IN 1 ON 4EJLR#E i (AT DUREAY IN AT ON 43 9t 24 1 7K 38 F Y DIN A1 DON), >R i
PIHEA TSR 7K ' DIN Fi1 DON ¥ B 43247 1.545 mg-L™" 1 0.624 mg-L™".
1.2 FERCRAE S i

K CTD JEA UL T 7K L EE (T) AR B2 (S), [RIRE SR ALK AR, MUK IR (H)<4 m BHURCER 2L (1
T 1 m); 2 4 m<H<6 m B REEFR | IKZE (B 1 m) B4 H=6 m B, REEFRZ | 12 (0.6H) FUKERE
. B SR ER (U35 DIN 1 DON) K % FHFLAZR 0.45 um 38K H 25 08 3k, BE S HUE T 20 °C B AR AT
K EAE 47 mm FLA%E 0.45 um JEMEELZS (Br K 0.3 bar) 1€ 500 mL Chl-a ZKEE, 5555 37 360 4 1) 8 5 i
A B Sz A RSV AR AR, R 3R R R Chl-a BF 25 10128 P9 5236 2 3. SR A SBEI8 pH FlI
SBE32Y i S {8 B i pH FHA 4 (DO).
1.3 FEh AT 5 R b 3

K66 BN A2 Chl-a, Ji sl 4 A 2050 B A0 e 2 0 (NHs-N) . E SR 52 (NO »-N). il iR
A (NO3-N) 5 ¥l C &l (TKN). DIN 1%, p[DIN]= p[NH;-N]+ p[NO,-N]+ p[NO3-N] $}44; DON H
23 p[DON]=p[TKN]— p[NH;-N] 1512130 [ 35 A 7 L 5 B i ol 7= A2 () ADON 3183 5 1504 Ry
ADON=p[DON- (1-Sgy/Ssw)*p[DONpy]-Sgw/Ssw>*p[DONgw], 3 p[DONgy]. p[DONgy] Al p[DON] 73
SR HE A S IR K (FW AL WK, S=0). ¥ H AN 3 1 7K (SW) A1 N 7K (BW) 1 Y DON; Sey
Spw 235 SW Al BW Hif) S, S HE %) 7. S, pH. DO, & . NH;-N, NO ,-N, NO 5-N, TKN #lI
Chl-a () A 8 & B s A6 B 4» %2 0.1 °C, 0.1, 0.1, 0.1 mg-L™", 0.1 m, 0.005 mg-L™", 0.002 mg-L™",
0.002 mg-L™", 0.05 mg-L™" 11 0.2 pg-L "',

HR A S DU ECHE , 5K 045 i A K AE (B4 3R)Z . hZRUR)Z) A3 DON W E. Sl A% (1 ). &
Z= 4 H). 2% 7 H) MEkZ= (10 A) 5381 DON Ry i 23 284k s M6 e Wail sl 2 . w2 K H H 5F
¥ DON & B 73 A 45 FE A2 A s SR A WLCT- 34 DON ik B BF 9T AR B A2 AL,

2 iR 54508 (Results and discussion)

2.1 JKSCRIAE Yy b ERfb 2 R 1 AR 4

TE=RE T(#7 20.8 °C) B & TIE 2 T(£4 20.5 °C), i =K 2 (21 27.1 °C) Wl B & TR 2 (4
24.7 °C)(# 1). Mz, TZHEZ S(# 32.6) BAK T2 S 32.7), B F K2 S(Z31.1) W BA% T IE 2
S(#933.1) (3 1). TZ3K . 82 pH Al DO A KKZ, 73529 8.1 mg- L™ 1 7.1 mg-L™', Hig FKZ
pH(% 8.2) 1 DO(ZJ 6.4 mg-L™") & TJE)Z pH(Z 8.1) F1 DO(# 5.3 mg-L)(FE 1). T . {2 Chl-a 22 5|~
K, ZEHMIEZ Chl-a 435125 K 2.6 pg- L™ Fl 2.4 pg L. T ZEFRJZHKE DIN 20 51254 0.062 mg-L™
H10.069 mg-L™', 11 {5 2 % )2 F1JE /2 DIN 43512454 0.047 mg-L™' F1 0.069 mg-L™' (3 1). {8 K+ )24k 1
B, TR G, B ARG 1 22 00, 200252 3 2= XU .

&1 2000—2014 4F4 Rifg T Z AR F & Wln R Z FUKZ 73 T, S, pH. DO. Chl-a F1 DIN ¥ E*

Table1 T, S, pH, DO, Chl-a and DIN concentrations averaged for surface- and bottom-waters at various sites for the dry and
wet seasons’ at the Niuweihai area between 2000 and 2014

ZA Ve T/°C S pH DO/(mg-L™") Chl-a/(ug'L™") DIN/(mg-L™")
Period Site #z EE RKE ORE RKE ORER O KEOKRE #= 195 xZ 97
PM1 209  20.6 32.6 326 8.1 8.1 6.9 7.4 33 3.0 0.053 0.054
PM2 209  20.7 325 326 8.1 8.1 6.9 7.2 3.0 2.9 0.059 0.062
PM3 209  20.5 32,6 327 8.1 8.1 7.1 7.1 2.9 2.5 0.055 0.067
T3
PM4 20.7 205 32.6 326 8.1 8.1 6.8 7.3 2.8 3.0 0.050 0.052
PM6 209 20.6 324 326 8.1 8.1 7.0 7.1 3.1 24 0.064 0.070

PM7 20.8 205 32,6 328 8.1 8.1 7.1 7.1 22 2.1 0.061 0.075
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F5 S T/°C S pH DO/(mg-L™) Chl-a/(ug-L™") DIN/(mg-L™)
Period Site xEORZE RKE KRR 2 ORE  ®E KRR e 195 #Z RE
PMS 207 205 326 328 8.1 8.1 7.1 7.1 2.1 1.6 0.070  0.082
o PM9 206 203 326 327 81 8.1 7.0 7.2 2.1 22 0.068  0.078
T PM11 206 205 326 3238 8.1 8.1 7.0 7.1 1.9 1.6 0.075  0.085
FHE 208 205 326 327 8.1 8.1 7.0 7.2 2.6 2.4 0.062  0.069
PMI 275 257 307 324 82 8l 6.5 5.9 3.1 3.5 0.053  0.053

PM2 274 259 307 322 82 8l 6.1 5.9 35 2.9 0.059  0.063
PM3 274 246 309 331 82 8.1 6.4 5.2 2.9 2.5 0.055  0.068

PM4 273 257 307 325 82 8.1 6.2 5.9 2.6 3.4 0.050  0.053
- PM6 27.1 248 308 329 8.1 8.1 6.4 5.1 3.9 2.9 0.064  0.079
e PM7 270 240 312 335 82 80 6.6 4.9 2.0 1.7 0.061  0.080
PMS 268 236 314 337 82 80 6.6 4.9 1.9 1.3 0.070  0.080
PM9 268 241 316 335 82 8. 6.3 5.2 1.9 1.9 0.068  0.069
PMI1 267 237 316 337 82 8l 6.5 5.0 1.8 1.5 0.075  0.077
FEME 271 247 311 331 8.2 8.1 6.4 53 2.6 2.4 0.047  0.069

“TZE§5 10 —84F3 A, {2 Z=454—9 H . The dry season is Oct-Mar and the wet season is Apr—Sep.

TCIE eI b 7 T 25, W TR /Kt Chl-a A1 DIN #8208 @ T8 £ XOKI (% 1), BnhEE
PR IA T 2B 7 AR T K )V HER R S . 1 ZE SR 2 DIN W E B R TR E (1), B AR T8 L
A TEKAERY L3, )2 KR DIN 8% [RIALIEFE. BLAb, A i % B 2 AL R T 2 . IK/K H DIN (58 #t,
O 2 Y g 2 XK 2 e T AL T 7 B AR 2 K AR AR T, 4155 DIN JIE 27K AT P
2.2 DON Fit5s 401

2000—2014 4F % DON V- 349 BF 7 (0.118+0.056)mg L. % . H . Fk. & 7= DON Kk Fif 31 [l 43
5]} 0.089—0.110, 0.098—0.145, 0.105—0.125, 0.092—0.123 mg-L", 4> 5 & 0.100, 0.124,
0.116. 0.112 mg-L™". PU= DON %5 [i1] 43 Aii g4 3 AH [, PV 0L [a] v 1328 A0 BTG, A b Z2 15 B bR, 78
R, MAAZEBAR (& 2). 4F bR WA k7 1i, & . . IRJ2 ) DON ¥k B 4F N AR (L 3 R K,
3—9 ARZEHMER & TIK)Z (K 3a), 8 J DON WRE i 5, 297 0.127 mg- L™, 3 H &AK, 2975 0.107 mg-L™,
)2 DON ¥ 5 )N 4—8 H AW fin, ¢ 8% 0] /8] DON 76 &2 /K b AL 2 (& 32). DON ¥ i 5% 4F T}
M\ 2000 T4 0.086 mg- L™ [ FH % 2014 4F iKY 0.151 mg-L7'([&] 3b).

DU 25 25 T DON ¥} J% ¥4 A & 3 T8 00 1 X (8] 2), R T 1) 78 0K 38032 it TR 5 A2 i 4 K
2) VBT K R, FIE A 5055046, &) F e lE4E DON =4 BN G ¥ #45 H Z s . R i), R 2
DON W& & FIRJZE, EZF A 1) A FRA” R B R AR L 2) B ZKH: e 45 0 % B K2,
FHLAS R 2K B HIR A 3) Rl IR HE DON X 526 )2 DON ¥k B2 A BT isk. 734, 4—8 H DON ¥ &
AW N, I8 B AR B fOR(E (8] 3a), R IAIZ ] DON 7E78 TP B, fE i KB Z )5, DON ¥k B 7
9 A B BE R BEAR, 2 J5 PR FFTEBARMR B2 KT (29 0.116 mg- L") B 2 4E 3 A, s HAth 5] 7]
DON 7E i A FLR . DON ¥k B2 1 Z= 15 8 AL AR SR, BB iy A S R gekesE, mHAA A
AL RE 1. DON Mk (AR PR AR fb 2 - THEa# (] 3b), Ul BT T LAY H i U5 DON fi A S AR 3G Tk
B SRS L BRYT RS VS rp i 5% 45 SRR 7, Al 5 3 T R v ST L AR R AU A T N
a0,
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Fig.2 Spatiotemporal distributions of the average DON concentrations (mg-L™")
at the Niuweihai area between 2000 and 2014

(a: spring, b: summer, c: autumn, d: winter)
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Fig.3 Variabilities of DON concentration at the Niuweihai area between 2000 and 2014

( a: The intra-variability of the monthly average, b: inter-annual variability of the cruise average)

2.3 DON 5 Chl-a B G

TE AR 0 A2 A BB B DON, i Chl-a ¥ FE AR IF A Y A7 &, th 5010 A4 7= 3 (PP) = JE AH
K09 2000—2014 445 1§ % )2 DON 5 Chl-a i 2 1F A1 ¢, 2P AH 56 R %L (R M 0.30 (K] 4), 561
DON 5 77 A M) B AT VIR 56, ELIF UM 0 (0 B 3 4 7= 2 V5 vh Uk A WL (POM) 1Y 2 BRI, 31X
5 RMEVE v i S5 AU Gl 4 R, BHE R X1000 2928 27.1 g-g' (N /Chl-a), F/R T8 H #7247
i FE A DON R R 5 Chl-a ¥ ME He. [P ZE7E -l FA9EEE R 0.067 mg L', AR F &1 P e = 1)
I FH B }E % i DON, ZJ°4 DON B 1 47%, £V o BT 53% B9 DON # 77 UiE A= 4 (045 40 1 45 TR
HAEIAF . K5 POM 5 Chl-a S0 T 978 B 35 4 7= b 72 7= AR i Uk A AL (POC) BEilR
4 53.1 g'g”" (C /Chl-a), H1 t I 4K 4 Redfield bb 22120 3K 0K A HLAL (PON) B Ry 935 grg' (N
/Chl-a). [L% DON F1 PON BRI A, A 37477 1 #2742 1) DON B2 PON BECR AT 2.90 £
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Fig.4 Regression of the surface DON with Chl-a at the Niuweihai area between 2000 and 2014

2.4 DON i B B ] (Tpon)

i R SE 45 R AT, BIFGEIRE X 3 3R 4R 77 ok 2 rf DON B /& PON BEBUR Y 2.90 £ JHAR AR
(1%, SR Tpon 2R L3 2.

Toon = Ipon/(2.90PP x 224 /1272) 1
2, Ipon(gN-m2) JE7K A A 9 2L DON; PP(gC-(m>d) ") JEWI e A 7= 3R 5 224 1 1272 43l & PR AE )
o3P BB ERLE R TP AR B Thon Z2ATE N 3.6—9.1 d, *F¥7 5.9 d, H/KIEMIE I (%
2), % rf DON B .
&2 2000—2014 44 R i DON ) F-$ i B I i)
Table 2 Average residence times for DON at the Niuweihai area between 2000 and 2014

I;jif Wa/ljt(:ﬁc{:;l)th Ipon/(g'm™N) PP/(g:(m*d) 'C) Tpon/d
PM1 6 0.772 0.415 3.6
PM2 8 1.020 0.493 4.1
PM3 13 1.629 0.535 6.0
PM4 6 0.749 0.386 3.8
PM6 11 1.338 0.553 4.7
PM7 17 1.924 0.526 7.2
PMS 20 2.001 0.492 8.0
PM9 15 1.600 0.487 6.4
PM11 21 2.220 0.477 9.1

T B, Toon MM LS R4 B R Gk E H H 324 77 J& DON By ME— R A AT T
SRAS B, AH B R AR R TR At 21 7K DON A AR IR, Ry 18 22 AR IR X Tpon RO TTHR, 456
4= R F- 1 PP, Redfield F AR AR, SKAS F 57 4E 7 DON S 4 4.00x10° t -a™' N. K45 A2 7K X
TR ELRN B B & B AR OF- 4 DON, Al 5300 9t 4 ) DON BL 20 8 27.6 t N-a!, (5 [ 374k 7™
DON &3 1 0.69%, 55 K JE 11 Jei5 7K HHEA: BV, 157K i A DON B3~ 0 t N-a ' {35 ON 1R LR AN
T TR AR, TSRS DT DON M2k 56.7 t-a' N, (5 H 354277 DON B4 1.42%. ]S 1K 8
HURRE ML (SOM) B AR 24 AT WL, {1122 LA JC ML 2530 et T RR ) -7k L T R ikt 22 7K ¥ ik P 22,
SOM i 3 YL AR -/K B 1 B DON FR/IN, i /NF H #7245 7~ DON B 1Y 1%. LA, Tpon FIAL 545
HA 96% L ErmT{E .

2.5 DON [ A 374 7= il 5 b Al

R T i %E DON f9 57 7 B i 3 %, AR 4l ADON (#3138 5 75, 2000—2014 4575 11 AR FFT Y Sgw Al

p[DONgw] 7351294 32.8 mg-L™" F1 0.105 mg-L™", HE A5 19 p[DONpw] 4 0.624 mg-L". i A #2471
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Pl I3 it 58 41465, B4 SW FI EW AY IS S-DON B4 4 48 il Bk Jg & FW T SW 78 185 P A B
IRAL. 75 DON B S 1) L FHmi B A (& 5), DON & AN K Hi BE; 75 TK 3% S-DON £ i TR A4k
7 B IE AR 22, H4% 3l 37 -4 ADON 4 0.010 mg-L7™' (55 3), A 3¢ 427 5 1 S fir; 15 £ X S-DON #i
L F HE IR AL A B (| 5), B4 067 F ¥ ADON $23T F & (% 3), A 3% 4 7 1Y DON JL
P SR B T . SR 1, 4 2 ¥ ADON 19 722 4k 3 ] ©47 -0.006—0.013 mg-L™', *F- 3 ADON 2}
0.006 mg-L', H #4758 T 5 I A

0.16 (a) 025 )
0.14
0.20
012} &oo0
T 0.10 | T, 015
2 008+ &
=5 | = 0.10
§ 0.06 %
0.04
005} PPo @
0.02 |
0 I I 1 ] 0 I 1 ! J
31.0 315 32.0 325 33.0 31.0 315 32.0 25 33.0
S/mg-L™) S/(mg-L7h

BE5 2000—2014 425 Rl 45 ol fiF- 28R 5 -5 DON Al DIN BYAHSEE R
(a: S 5 DON; b: S 5 DIN)
Fig.5 Correlation of the salinity with DON and DIN concentration averaged at various sites at

the Niuweihai area between 2000 and 2014
(a: salinity with DON; b: salinity with DIN)

&3 2000—2014 424 i rp 25wl )F- 2 ADON Hl ADIN
Table 3 Average ADON and ADIN at various sites at the Niuweihai area between 2000 and 2014

— o=
lsiz W: J: ezr’"é;th ADON/(mg-L™) ADIN/(mg-L™)
PMI 6 0.013 ~0.051
PM2 8 0.009 ~0.043
PM3 13 0.013 ~0.031
PM4 6 0.009 ~0.050
PM6 1 0.008 ~0.031
PM7 17 0.005 ~0.016
PM8 20 ~0.006 ~0.006
PMO 15 ~0.000 ~0.013
PMI1 21 0.000 ~0.002

W 5% 1) 6] 7% v DIN ¥ B 4 (0.060+0.050) mg-L™', SW il FW 1 DIN ¥ FF 73 % Z) & 0.069 FI
1.544 mg L7 AR AN BT v [ SR A 72 B0 S 95 B A 2ok B2 X DIN (52 M, v 45 8] SW 5 FW IR A B
S 5 DIN ¥ B IR A 42, it A7 S-DIN FUR AR TR A 4 T 75, 2 6 fi 22 (K] 5b). H1 DIN AR %%
ADON 187 12 7 ) DON, A 58] F =X

ADIN = p[DIN] = (1 = Spw/Ssw) X o[DINgw ] — Spw/Ssw X p[ DINgw ] (2)

1, p[DINpw]. p[DINgw] Fl p[DIN] 435142 FW. SW Hl BW i DIN #kJ . f145=0 ) H A mm 4%
W33 i -2 ADIN 31 F 3 3; ADIN 784k 35 FBl 4-0.051— -0.002 mg-L!, “F454-0.027 mg L™, i+
DIN H 3  $i, 17 H. DIN = #it {5 b DON 2 A H K152, KEB 4 #1119 DIN #5514k A PON, Jf FI BEVL
TR U PR 5 P /K S8 ¥t ik 2 A0

2000—2014 4E75 rh 2 ZUUY A HLY (SOM) T8 435024 9.29 g-kg (R ), F FH SCHk i E i 7
SRS T SOM K AR IR LR 77.2%. FF i RIS AL L ¥ TR %6 2.69—3.18 mm-a ™',
DURR M) & /K 22 F L J Redfield 28, SRAFUTAY) Rk A2 R SON Biim 290 119 t -a™' N, 4 L 1Y



2938 7N 54 1t 2 41 &

SON K Ffli % A DON fL i (27.6 t N-a™) 5 KA U ON Ei (56.7 t N-a™') (AR, fiT LA 4> DIN 5
PR HAL AL PON FEUTRR 2 1 R T 5.

B2, 4RI H R4 7R PON RYFE4 DB Z IR, 3 — 64> PON [FlF] 4% DON #fi i 2 41 ifg, [
IF, 7K 52 3 B A1 DIN 4 A, 325 o R4 DIN 5 451 2 18 i 7K 52 3 AN Fh 3R A0 78 15 AR W)
15 2 Al DIN Al CO, #4756 A AF FH B A= B0, K oL AU RS Ak A HLA, IRl Co,, KA
CO, L.

3 4518 (Conclusion)

2000—2014 474 B2 Vi 185 TH /K Bl DON R 32 U 23 24 A ey, 32 32 fili Yy A\ R VS I B K R b 552 [
F A ; )2 DON W B 5 TR )2, JU IR e B K ME A AE iR 2% R, B B R 2K E IR G, H
H 3R AR R AR AR KR BB, BT, 4 i DON #e B /Y Z= 5 AR AL AR AR kN, AR S R G fa E IF
HA m A Lae

)2 DON 5 Chl-a 2% VI IEAH LR, DON BAUR LA 27.1 g-g ' (N /Chl-a), K#)J& PON Bl R
) 2.90 1%, Thon 21N 5.9 d, DON L 7 TR F . ¥ 32 X /K 38k ADON £45°4 0.000 mg-L", 1 25 T 7K 35§,
ADON %2} 0.010 mg-L™", V& 32 X 1 [ 37 Az 77 il 5% 35 B i ook 8 R AR b 1 DR 2 i V28 T /K S v
DON A #=A4 H R SRS, 2RI A IR 470 T 5 52 A, 15 N A= 97 3l DIN Al CO, #E47
AR B A B0, W LA AL A HUAL, [RIBTIR IR CO,, J& KR CO, Al

HO: G b 1 A A AT BUX R R A B SR O SR VR O AR O K

S 3Lk (References)

[ 1] COTNER J B, BIDDANDA B A. Small players, large role: Microbial influence on biogeochemical processes in pelagic aquatic
ecosystems [J]. Ecosystems, 2002, 5(2): 105-121.

[2] WARD B B, BRONK D A. Net nitrogen uptake and DON release in surface waters: Importance of trophic interactions implied from
size fractionation experiments [J]. Marine Ecology Progress Series, 2001, 219: 11-24.

(3] AL, 24, IR, 55, 2000201 S4E M i s B AL Al S M 2= 20 A (0], AR BR 382241, 2017, 26(5) - 883-889.
LINF, LI X L, XU C L, et al. Temporal and spatial distributions of 5-day biochemical oxygen demand in the mirs bay [J]. Ecology and
Environmental Sciences, 2017, 26(5): 883-889(in Chinese).

[ 4] BERMAN T, BRONK DA. Dissolved organic nitrogen: A dynamic participant in aquatic ecosystems [J]. Aquatic Microbial Ecology,
2003, 31: 279-305.

[ 5] CORNELL S, RANDELL A, JICKELLS T. Atmospheric inputs of dissolved organic nitrogen to the oceans [J]. Nature, 1995,
376(6537): 243-246.

[ 61 LOMSTEIN JEN B, JENSEN A, HANSEN J W, et al. Budgets of sediment nitrogen and carbon cycling in the shallow water of Knebel
Vig, Denmark [J]. Aquatic Microbial Ecology, 1998, 14: 69-80.

[ 7] KROEGER K D, COLE M L, VALIELA 1. Groundwater-transported dissolved organic nitrogen exports from coastal watersheds [J].
Limnology and Oceanography, 2006, 51(5): 2248-2261.

[ 8] LEEES, KROTHE N C. A four-component mixing model for water in a Karst terrain in south-central Indiana, USA. Using solute
concentration and stable isotopes as tracers [J]. Chemical Geology, 2001, 179(1/2/3/4): 129-143.

[9] LIXL,SHIHM, XIA HY, et al. Seasonal hypoxia and its potential forming mechanisms in the Mirs Bay, the northern South China
Sea [J]. Continental Shelf Research, 2014, 80: 1-7.

[10] /NP, B R R KM /K 3 3 RRAE K A SR IE R0 (1], #2741k, 2003, 22(5) : 47-54.

HUANG X P, HUANG L M. Hydrodynamic characteristics of Dapeng Bay and its ecological and environmental effects [J]. Journal of
Tropical Oceanography, 2003, 22(5): 47-54(in Chinese).

[11] WANG XM, WU Z Y, SHAO M, et al. Atmospheric nitrogen deposition to forest and estuary environments in the Pearl River Delta
region, Southern China [J]. Tellus B: Chemical and Physical Meteorology, 2013, 65(1): 20480.

[12] APHA. 5210B, Standard methods for the examination of water and wastewater(20th Edition) [S]. New York: American Public Health
Association(APHA), 1998

L13] Zegsg, B, BAE K. 2000—20 104 Ml v MR ML I AR A AL RS PRz Ak (7], 3REERE 42, 2013, 34(3) : 857-863.


https://doi.org/10.1007/s10021-001-0059-3
https://doi.org/10.3354/meps219011
https://doi.org/10.1038/376243a0
https://doi.org/10.3354/ame014069
https://doi.org/10.4319/lo.2006.51.5.2248
https://doi.org/10.1016/j.csr.2014.03.003
https://doi.org/10.3969/j.issn.1009-5470.2003.05.007
https://doi.org/10.3969/j.issn.1009-5470.2003.05.007
https://doi.org/10.3969/j.issn.1009-5470.2003.05.007
https://doi.org/10.3402/tellusb.v65i0.20480
https://doi.org/10.1007/s10021-001-0059-3
https://doi.org/10.3354/meps219011
https://doi.org/10.1038/376243a0
https://doi.org/10.3354/ame014069
https://doi.org/10.4319/lo.2006.51.5.2248
https://doi.org/10.1016/j.csr.2014.03.003
https://doi.org/10.3969/j.issn.1009-5470.2003.05.007
https://doi.org/10.3969/j.issn.1009-5470.2003.05.007
https://doi.org/10.3969/j.issn.1009-5470.2003.05.007
https://doi.org/10.3402/tellusb.v65i0.20480

9

PABHAE, BRYT I 4= B DON Y 1 3525 77 FlL 5 55 [ A 2939

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

LI X L, ZHOU Y P, XIA H Y. Intra-and inter-annual variabilities of particulate organic matter in the Mirs Bay from 2000 to 2010 [J].
Environmental Science, 2013, 34(3): 857-863(in Chinese) .

SHIHM, MA'Y, LI X L, et al. Distribution, residence time, autotrophic production, and heterotrophic removal of DOP in the Mirs Bay,
northern South China Sea [J]. Acta Oceanologica Sinica, 2019, 38(8): 17-26.

EPD (Environmental Protection Department, the Government of the Hong Kong Special Administrative Region). Marine water quality
in Hong Kong in 2015.2016,http://wqrc.epd.gov.hk/pdf/water-quality/annual-report/MarineReport2015eng.pdf

AR, SREE, RO, % 2000—20104F M V5 A HLR RIS 25 704 (7). p E 3R A}, 2013, 33(10): 1799-1807.

LI X L, ZHANG J X, ZHOU Y P, et al. Temporal and spatial distributions of dissolved organic nitrogen in the Mirs Bay from 2000 to
2010 [J]. China Environmental Science, 2013, 33(10): 1799-1807(in Chinese) .

RS, VPR, MR, 55 IRYINE R 43 A 3 v ) 8 AT AL L 23 43 A L RIS AN A R I [0]. b [ PR R, 2016,
36(9):2757-2764.

LI X L, XU C L, LIN F, et al. Dissolved organic nitrogen in the Shenzhen Bay and adjacent coastal waters: Its temporal and spatial
distributions, sources and bioavailability [J]. China Environmental Science, 2016, 36(9): 2757-2764(in Chinese) .

AN, RZR S WEVE T TR Y X B RS R (1], M RRA R, 2013, 28(2) 1 253-261.

JIN J, LIU S M. Advances in studies of phosphorus utilization by marine phytoplankton [J]. Advances in Earth Science, 2013, 28(2):
253-261(in Chinese) .

HU S H, SMITH W O Jr. The effects of irradiance on nitrate uptake and dissolved organic nitrogen release by phytoplankton in the
Ross Sea [J]. Continental Shelf Research, 1998, 18(9): 971-990.

REDFIELD A C, KETCHUM B H, RICHARDS F A. The influence of organisms on the composition of sea-water[M]. In: Hill, M. N.
(ed. ). The Sea: The Composition of Sea-Water, Vol. 2. Harvard University Press, London, 1963.

WA, R, JE AR 5L, S SR BRVL D TR R R S A A S I S el A (D)W TR A (T SO, 2002, 24(3)
52-59.

PANJM, ZHOU HY, HU C Y, et al. Nutrient profiles in interstitial water and flux in water-sediment in terface of Zhujiang Estuary of
China in summer [J]. Acta Oceanologica Sinica, 2002, 24(3): 52-59(in Chinese).

A, W, ARV AR, 45 A 22 Q8 T ST AR W) - T /K SR TR S 3k ) S R 0] R FRBE 272, 2010, 29(2) 1 179-183.

HE T, XIE J, YU H S, et al. Exchange rates of nutrients at sediment-seawater interface in Daya Bay in spring [J]. Marine
Environmental Science, 2010, 29(2): 179-183(in Chinese) .

VIR, 2 53, WAL, BRI S &R0 R UURR W hil . RRIBR A 20 A L], R PRE R, 2017, 37(7) 1 2691-2698.

XU CL, LI X L, LIN F. Distributions of carbon, nitrogen and phosphorus in the surface sediments of the Shenzhen Bay and adjacent
coastal area [J]. China Environmental Science, 2017, 37(7): 2691-2698(in Chinese).

KA, B W, R, 5.y i 7 il RS VS r DR R [T il R 2 2R (H AR BFE IR, 1995, 34(2): 32-37.

GUAN Z J, YANG J M, YU T Y, et al. Determination of sedimentation rates in the mirs bay sea areas with gamma spectrometry [J].
Acta Scientiarum Naturalium Universitatis Sunyatseni, 1995, 34(2): 32-37(in Chinese).

BT, GRIT, XM RIS 2 2 DU B 0 9 25 18] 43 AR R AE (0], U 9 35 TH @ 41z, 2007(1) 2 74-82.

HUANG X Q, LIANG K, LIU X. Spatial distribution characteristics of surface sediment debris minerals in Shenzhen Dapeng Bay,
Guangdong [J]. Transactions of Oceanology and Limnology, 2007(1): 74-82(in Chinese) .


https://doi.org/10.3969/j.issn.1000-6923.2016.09.034
https://doi.org/10.3969/j.issn.1000-6923.2016.09.034
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.1016/S0278-4343(98)00021-1
https://doi.org/10.3969/j.issn.1007-6336.2010.02.004
https://doi.org/10.3969/j.issn.1007-6336.2010.02.004
https://doi.org/10.3969/j.issn.1007-6336.2010.02.004
https://doi.org/10.3969/j.issn.1000-6923.2017.07.034
https://doi.org/10.3969/j.issn.1000-6923.2017.07.034
https://doi.org/10.3969/j.issn.1003-6482.2007.01.011
https://doi.org/10.3969/j.issn.1003-6482.2007.01.011
https://doi.org/10.3969/j.issn.1000-6923.2016.09.034
https://doi.org/10.3969/j.issn.1000-6923.2016.09.034
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.1016/S0278-4343(98)00021-1
https://doi.org/10.3969/j.issn.1007-6336.2010.02.004
https://doi.org/10.3969/j.issn.1007-6336.2010.02.004
https://doi.org/10.3969/j.issn.1007-6336.2010.02.004
https://doi.org/10.3969/j.issn.1000-6923.2017.07.034
https://doi.org/10.3969/j.issn.1000-6923.2017.07.034
https://doi.org/10.3969/j.issn.1003-6482.2007.01.011
https://doi.org/10.3969/j.issn.1003-6482.2007.01.011

	1 材料与方法(Materials and methods)
	1.1 研究海区与监测站位
	1.2 样品采集与储藏
	1.3 样品分析与数据处理

	2 结果与讨论(Results and discussion)
	2.1 水文和生物地球化学因子的变化
	2.2 DON的时空分布
	2.3 DON与Chl-a的相关关系
	2.4 DON滞留时间(TDON)
	2.5 DON的自养生产和异养降解

	3 结论(Conclusion)
	参考文献

