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Distribution characteristics of basic biological production and its influencing

factors in the northern South China Sea in summer
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3 Graduate University of China Academy of Sciences, Beijing 100049 , China

Abstract: Both primary production ( PP) and bacterial production ( BP) are key basic biological productions in marine
ecosystems. In this study, the basic biological productions in different zones in the northern South China Sea were
investigated in summer in 2008, in order to evaluate the spatial distribution characteristics of the basic biological
productions, their influencing factors and their contributions to the carbon flux in the ecosystems of the South China Sea.
The investigation covered the estuarine and Yuedong coastal area, the adjacent area of Taiwan Strait and Luzon Strait, the
southeast waters of Hainan Island, and the open waters in the northern South China Sea. The results showed that the surface
PP (C) and the integrated PP in the euphotic zone (IPP) (C) were (0.83 +1.15) mg-m >h " and (225.39 +136.64)
mg-m *d " respectively; the average surface bacterial production (C) and the integrated bacterial production (IBP) (C)
in the euphotic zone were (0.14 +0.19) mg-m 7-h™" and (128. 14 +74.86) mg-m >-d " respectively. The basic
biological production generally declined from the nearshore waters to the deep sea. Besides the general distribution of high
production in coastal and estuarine waters, high PP area could also be found near the Xisha Islands. The high PP value
usually appeared in the deep water other than in the surface layer with two vertical peaks in the euphotic zone, one at the
depth of 0 —20 m and another at the depth of 50 —75 m in most stations in the open water of the northern South China Sea.
According to the vertical distribution of BP, maximum BP values appeared mostly near bottom layers of the euphotic zone

(50 —75 m). The correspondence analysis between BP and environmental parameters indicated that temperature and
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nutrients are not key controlling factors of BP in the northern South China Sea; BP was significantly correlated with
phytoplankton biomass and PP. The IBP. IPP ratio averaged 67.55 37.13% and had a significant negative correlation with
PP, which indicated that in the northern South China Sea, phytoplankton photosynthesis could afford enough carbon
resource to the ecosystem in the high PP area in the euphotic zone, while in the area with low PP, the bacterial production
process appeared to be more active. Microphytoplankton and nanophytoplakton was often the primary contributor to PP in
the coastal area accompanying with the distribution of low BP:PP and IBP:IPP, which indicated that the classic food chain
was the main approach for the basic carbon flux in the coastal waters of the northern South China Sea. However, in the
oligotrophic open waters that cover most area of the northern South China Sea, IBP; IPP was evidently higher than that in
the nearshore waters; the area with extreme high IBP. IPP ratio ( > 100% ) was found in part of the deep sea area.
Meanwhile, picophytoplakton was the dominant primary producer in the oligotrophic waters in the South China Sea, which
suggested that heterotrophic bacteria and picophytoplakton play important roles in the ecosystem carbon cycle transporting

carbon flux via the microbial loop to higher nutrition levels in the oligotrophic waters of the South China Sea.

Key Words: South China Sea; bacterial production; primary production; microbial loop

YRR PRI AR R DS R BRI 1 R I T RN R R A MR
5 (Microbial loop) B TRINZ , WFHRIT 7 5 IR 40 B REAS W SOK 14 h BFE A% A B (DOC) -1 L2 B
ek TERLERYIN, QR AHFRCE & DOC MAIH, X B3 W BER S B A E BB N @ e
AR A =0T, 09 A7 1A DOC ¥RBEE, AT AR A T g i e 3 A B E S B B i shis i . I B s 4
P GNP T AT ERRAR IR A B RO EE R

P GRS R A B SR B A AL , P e A 2 R Gk [ TR I AR B R G ¥, FLAE AR AN
ARERI 350 B TR | BRI R S AR TG AP PR IGE o BFTPOR R, E 21 B 7R R s Bl 7 /K 43y
A B2 2 75 H 2 KUK 3 A S 2 TR A R K SR TR e s RUBE A B 2t 3 O X A 5 FF %
FRALEIZESE o P R TR A A 7™ T (T 98 25 SR wh AW G A 77 0 0 T, T %o 240 T 22 77 7 R BT S8 A X 282
20 3of P LR AS [ X A A M 72 1 M AR 22 52, Al A 7 1 SRR A 7 1 AR S BR R LA R BT S 1
HEBERGEM SRR RNER, EE R TRARE ST

AT X R A B 2 A 5 R e I8 T XA P AN [R) 7K S 0 440 T A 7 T B WD A 7 1 B 43 A 1 L
PTG B IR SRS B E A S E 7, W BE R TR, UIRA T @i iEItis 4y
AR
1 Me57HE
1.1 Hroeie KARAR S L

2008 472 Z=p AL ER IO ] , 3L E 20 Ao AL, X EOLIR N BRI A 7 01 A AR T A R B
() ETIAEE AESIRARIAT R (B 1) FEW RS T B ART O KR X (GD) AR K 5
R R 7K S (HX) P 5 R g T (&5 PO VDR S AT A ¥ o, HIN) i 9 PR A2 2 TR T (5 R U (5 40
i, SH) o B RN B EOLRRE . KM R ARG RE, RKZ ARG KR IE
HEHRERSE 4—6 .
1.2 RS R

IR BE R BERE AR CTD B R AR IS A AR R Bk RREh 58 R Eh LI R H B3R5
SR T R QBRI AIE ) T LE 1 s A T

M4RER a ZKFRSEELT 200pm FTR4RS U8 25 BRIF IR S, SR )5 200 4898 20pm 3 pm I GF/F B8 HRHAAT IS
U8, S UE AT B R A 23 A CSR/N L (20—200pum )\ F3 288 (3—20 um ) AR (0. 7—3 pum) FEHFHEY) o U8
R 5 RATAE - 20°C vKA P, BB SE U 5 W /A7 4 O IE R AL B 215 A 10 mL 90% PN R A9 L8 , i

hitp : //www. ecologica. cn



234 RET %5 Bt E T Ra A YA 7= ) o AR AE Ko e B R 6411

’ T 7

/‘J ,‘
24°N L y |

an ) );/ ?g /

“ (B

\‘\ ":\ ' J

\\ N /'(
2r g oY) N _
" T AET09 P E401
{ ALT70s T N Hx ABOL

N N N,

— . // AE609 \\\.\ ’».\
/ NN \ N
T t AECOL AE604 U O

— L ‘

s [/ AESIE :/ SH R o
\ I—ﬁ 4 \\ i AE701 | \\_‘__“,41 |

LT AEES
18° AFEA27 AEA3 /; AF418 AFATAE2 |
\ HN a 2
b ~ o
“LAXS L | — | |
108° 110° 120 114° 116° 118° 120° 122°E

E1 2008 FEEwEILBALENMLE
Fig. 1 Sampling stations in the northern South China Sea in summer, 2008'%!
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Table 1 Mean + SD of bacterial production and relevant parameters in the northern South China Sea in summer, 2008
RERYTLH
S bk , i 5
Coastal area of . VRt IX. JEN S ]
i g Item Adjacent area of Southeast waters of
Yuedong and Pearl . Open sea area, SH . Average
. the straits, HX Hainan Island, HN
River estuary, GD
R T/C 28.30 +1.40 28.97 £0.30 29.40 £0.22 29.44 +0.18 29.09 +£0.85
EJE Salinity 32.61 £0.73 33.46 £0.15 33.45 +0.13 33.54 +0.06 33.28 +0.52
EIZMEE ) Surface BP/ (mgem~>d~1(C)) 0.38 £0.28 0.11 £0.04 0.06 +0.01 0.10 £0.06 0.14 £0.19
EIEWFHET 7 Surface PP/ (mgem~>d~1(C)) 2.96 +1.04 0.56 +0.23 0.20 +£0.11 1.37£1.32 0.83 £1.15
FEM4Z a Surface Chl a/(mg/m®) 0.64 +0.81 0.06 +0.01 0.07 £0.01 0.10 £0.04 0.20 £0.46
)2 BP:PP Surface BP:PP/% 8.30 +3.28 21.54 £10. 15 38.08 +19.18 26.30 £26.49 29.96 +22.38
)2 Ps:Chl a Surface Ps:Chl a 17.05 £3.37 9.44 £3.04 3.17 £1.82 11.19 £8.37 7.35£6.18
EEEMEE a IChl o/ (mg/m?) 8.24 +7.28 8.61 £4.12 11.36 £2.93 9.56 £3.15 10.10 £4.69

FOLRERIG A T1 1PP/ (mgem~2d 71 (C))

433.20 +£30.25

236.12 +132.41

149.88 +38.35

316.71 +218.30

225.39 £136.64

FOGEAIE L H1 IBP/ (mgem>d "1 (C))  183.26£105.40  182.35+47.82  99.74+23.40  102.87£57.01  128.14 +74.86
FLJ6J2 BP:PP/IBP:IPP/% 28.67 +8.85 95.50+34.73  71.65+25.81  56.69+43.38  67.55+37.13
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Fig. 4 Horizontal distribution of surface primary production(a, mg-m~3-h~!)and integrated primary production in the euphotic layer

(b, mgem~%d"1) (5]

50—75m X —HIMRIKH K #FLE AT A4 B, sl S FOLE MK A 7= 71 595
TEBL . 2008 45 ZE R AR RISk Ak 40 B8 A= 7= 0 7E 33. 70—352. 98 mgC-m > d ™ [ 3h , P2 IX
FAIE N (128. 14 £74.86) mgC-m *d " o AR B A = B KA HH IUAE B AR T R ¥ 400, 7 B R I &
PEYDRE 5 B KA AEAE > 200 mgCom ™ d ™" MK ARG AR 7= 0 40 A o PRI IX T 3 B609 3 LA KGR 5 AR
R ES18 7K AL B A 7 J1 /MR B AR, 3/ T 50 mgCom ™™ d ™' o EOBE /KAESH B A 7= 1 3 /7 5 I 1 IX
AR ERE S RZAEE I AHE (B 6) .

2.3 MRS SRIREFJ1 8 L (BP:PP)

I A 7 1 SRS D ) A (BP: PP) SR P BER A W 2R P BT B8R, W R R KA
PURBAERF A BIRE S . 2008 4 H 2, f# X KR BP:PP HUETE 2. 54% —T74. 77% Z A1 3, F¥{EH N
(29.96 £22.38) % (£ 1) o Hrp, BARKIRIL DL /KR AR, P 3I(E 0 (8. 30 £3.28) % ; PRI IF X e i, °F
H{E 38.08 +19. 18, ¥R AR M AR /KR Z BP: PP {HIE SR K, 78 E423 3 LK 3 BOE 1Y) E427 (E518
ol IR 1K, BP PP {HTE 2. 54% —6. 47% Z 8] ; T HAR A W A 8w, Horp i rg B AR ¥R 9 E505
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Fig. 5 Vertical distributions of primary production in the northern South China Sea in summer, 2008
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Fig. 6 Horizontal distribution of surface bacterial production(a, mg-m > h~!) and integrated bacterial production in the euphotic layer
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Fig. 7 Correlations between bacterial production and temperature (a) , bacterial production and nitrate (b)
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Fig. 8 Correlations between bacterial production and Chl a (a) , bacterial production and primary production (b)
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Fig. 9 Correlation between IPP and IBP:IPP Fig. 10 Correlation between bacterial production and DOC
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