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EFEEETT 717
ERNEHZHY
BBA 50. 3
i3S 6.1
TR 0.1
EERESY . 19. 4
Y 0.02
LG NE 0.03
BB YAHR 40.0
HEEAaR 6.0
Easyait 121. 95
WERENHY
Bikzhy 0.03
ZREBHER 3.6
WRMAR 4.15
A& Y 4.0
BReYEIt 11.78
EYRE 850. 73
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1. MR AEFY R REFER

MBI RRE AR - RB AN, BN ERY R REFRC BRI T,
LLMC fEfRid, JH NaH"CO; #F5“C S MBI R B, R —EKWNIHEFET 50%,.ME M
AE—NARBRHT YL 67%, A BRARBEAN —FTIEFH Y 12 KK (Rougerie et
al., 1992),X B RE W — BB K h WK RE L  MIEANNEDRERK T ERY
G SR HEM X P RS, N AR R R E SR IRERS BN REES
=,

2. #IKiE 3 M IE R N A 3 E 5R R A R Ak

¥ K #9323 h A I IR AR P B SRR R — RR U, MK AR B R LB EE
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PR . B4R FRBERR . BANAYRESERKBEBBREKEEFRKPHERLR?
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Rougerie % (1992)3# i %1 & B Polynesia % b 4115 2 5 3] # 6] B 7K B9 2 58 70 47
AR IR P BB SRRk B 500—1000m BIREHR H 2K A BB R MBI R R R KE
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HRWBIRBN AT BB A SR PREFERNEFREKFE.
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RIMAEBRERERBAKFOFENEOFRRBIFNERE,c B, WAEREER
W A B B et B A IR E B D, RZ IR IR B A X (Miyake er al. ,1987):
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KA ,a KK BRI A MRS T, Cx FERERERBKPHKE.F HiZER
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T
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i 7 B B
93—94 93—5 94—4
C 28 947 28 947 28 947
Jo8: -3 F 2 735 100 402 300 575 700
T 158. 8 1151.2 754.2
C 25 824 25 824 25 824
C T F 2 514 970 348 920 485 540
r 154. 0 1184.2 797.8
C 2123 3123 2123
HH F 220 130 53 380 90 160
T 212.8 936. 0 519. 6
C 675 675 675
=¥ - F 45 900 9 800 13 800
T 220.7 1102.5 734.0
C 283 283 283
N Tl F 13 800 1 300 8 200
T 307.6 3483.1 517.7
C 392 392 392
HHl F 32100 8 500 5 600
B T 183.3 738. 4 1 050. 8
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c 108 108 108

oy - F 11 960 4120 3 080
T 135.2 418. 6 525. 0

C 49 49 49

P EHl F 7 140 1 140 1920
T 102. 8 686. 9 382.3

C 59 59 59

FH F 4 820 2 980 ‘ 1150
T 183.1 316.0 767.6

Y C MW, AN pg/LiF HEHAR, BAH pg/m? - dic HEBBE, BG4 d,

MNEL2AUFEL AREZCN,PEEHEENEENELKEBBRE, XRHKER
REPREFF A, FEERVEMARMEEN. & CEKEBIEBHAEEERYNER
B IR] 43 5K 0. 44 4EF0 2. 61 4F, 8 N 4354 0. 60 4EH0 2. 52 4, B P 433K 0. 37 4£f
1.29 . AR Y X h C WP HEE RN 61. 0 45 PRI BE,1996) , 4 B R BT IR #
C 1= Hatal Y 138. 6 £5 1 23. 4 5, Bl K BEMBEEBRABRB P C BIRLEEIMNETH
CTEMHR 137. 6 5 22. 4 fE, AT AT IE E MBI WA SR PERERWIEIFHEL .
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% Bilger % (1995) R 5T MK 1B B ME A Y AT B F RIS RFTHM WA

% PO~ . Cg=1.96U-+0.71 (mmol/m? - d)

% NH/ Cg=7.14U+3.21 (mmol/m? « d)
Cu RAEYEREF I ARRUE R BB (mmol) ,U HH/KRHECRAL m/s),

K BHERBEA 105, 62km?, HHE R 9. 68km”, W BB B H W E 2 HN 18cm/
s Ml 3dem/s, LB H BB P HTEKEHFIEEDH EFENREKE. MHRBH
FURY- KR EERLN T BERCREHE,1996), —ENEZRBE S B EDH
H AP AKE R R, IO E & PR ANE XM PO Al NH MU ER (F 3.

F3 EOWMMBESRS PO # NHI ¥ (mol/d)

POI- NH7

ERUR KB R KB L
HFEKEHIENEDXE 11 960 13 360 475 290 54 600

S 0T WO (FD 100 100 100 100
1095 127 30 715 6 214
WA mEKPT HBEE,) AT 095 5716 17 38
X 110 865 13 233 444 575 48 386
LY EAKE IR FD 99. 02 99. 05 93.54 88. 62

ERETHRFRESREBDONEIE.
M FRBFREDRBE, EBCH F, XN F+F, WRECPFE N Fi=F,+F;,
Sk B Fy FEAFESHAR, EKES 5 EAEYE MO RKER F..049 8 5%
WHI B Fuo B} Fi1=Fo.+Fo, T F,+F; HIBHAAETRER FraxMBHAKREE Fau
HR B Fot+-Fy=F pms + Frgu » X T BT IBBI R YL F o> Fras Frmn > Fyu o
B ERY BB RERE S N THAEAYRE, BRYFEWREERBBKES, XE
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THE NEW VIEWPOINT OF THE HIGH PRODUCTIVITY
SUPPORTING NANSHA CORAL REEF ECOSYSTEM
—SIMULATED DRIFT-NET THEORY"

Song Jinming

(Unstitute of Oceanology,Chinese Academy of Science)

ABSTRACT

The coral reef ecosystem has high biomass and gross primary productivity,locates
in tropical areas noted for very low dissolved nutrient concentrations. The reefs are
truely “an oasis in a desert ocean”. The high productivity supporting the coral reef
ecosystem is a “reef nutrient paradox”. Many reasearchers regarded the apparently
contradictory aspects of and directed towards resolution of the “reef nutrient paradox”.
About one quarter of the most recent research reports on “coral reef” concerns problems
broardly termed the nutrient paradox. The main conclusion was that the coral reef
ecosystems have low net productivity despite their high gross productivity, and are
typically autotrophic communities. The main viewpoints were as follows:

1. The temperature of coastal upwelling water can drop below the lethal limit of
algalcoral ecosystems; nutrient-rich upwelling water should produce a bloom of
planktonic and benthic algae which should lead to a decrease in the input of light to the
zooxanthellae-coral endosymbiotic system and eventually to eutrophication and coral
polyp suffocation; increased destruction of reef frameworks by bioeroders whose
abundance is directly related to the increas benthic algal biomass.

2. In oligotrophic regions, endo-upwelling can provide new nutrients to sustain the
net primary production by zooxanthellae-coral symbiosis; Such primary production in
turn supports coral skeletogenesis,microbial production and internal recycling of detrital
organic matter injected into the reef matrix by wave energy; The excess production and
recycling of inorganic nutrients and organic carbon (chiefly zooxanthellae, mucus and
dissolved organic mater) are exported to the adjacent ocean. Excess zooxanthellae
purged in enormous numbers by the coral polyps may be consumed by zooplankton and
benthos, the first links of the reef food chain. This food chain centered around atoll and
barries reef crests may explain the high biomass and secondary production observed in
these oceanic oases. A permanent endo-up-welling can bring new nutrients to the
surficial autotrophs, supporting the long-term growth and exportation of the
eoosystem.

3. In the coral reef lagoons, the nutrient recycling is very rapid, water movement

» Contribution No. 3291 from the institute of Oceanology ,Chinese Academy of Sciences.
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can transport nutrients into the lagoons and accelerate the nutrient assimilation of
organisms.

Based on a study of the Nansha coral reef ecosystem, South China Sea, this paper
presents a new viewpoint —— “simulated drift-net theory”, which the reef nutrient
parodox may be explained satisfactorily. The new viewpoint includes two parts:

a. The main reason for the high gross productivity in the coral reef ecosystem is
that the fixed tropical organisms there can enrich with a great amount nutrients in the
oligotrophic water coming out from the reef. Because the coral reef organisms are
relatively fixed and cannot drift with the moving water,they can adsorb much nutrients
and become“nutrient enricher” of nutrient-poor waters. As a metaphorical meaning, the
fixed organisms like a drift-net. Although fish is relatively little, they come into drift-
net and are caught. The result is that fish is very much in drift-net. The “Simulated
drift-net theory” is summarized in one sentence: The reason for the high gross
productivity supporting the coral reef ecosystem is that the special biochemical reactor
made up of relatively fixed tropical organisms enriches with a great amount nutrients the
oligotrophic water coming out of the reef.

b. The nutrient recycling in coral reef ecosystem is very rapid (about 5 to 25 times

a year).



