E35HE MM
20044 3 A

w5 W W
OCEANOLOGIA ET LIMNOLOGIA SINICA

D000 http://www.cqvip.com|

Vol.35,No.2
Mar., 2004

B EEFE kA F I B KA R
—— (o 4 7 A S BR AL 3

RER R ALT
(PEHERBERRN 9 266071)

T(PEAFHETRERB KRR &5

B B R 2 B Mg R R T P oK & B i L ST R 88
AEMBRESE -FBELYHBRUFEAREE—
(p EE A YIRS ) O i 1L R B A AR
Eit. E RERANF FB FH £ (No.49925614)
Tk R R A0 B B B A0 iR A0 # B KT H (KZCXI-
SW-01-08) & 43 AR 5 14 L i  +F B i ¥ 4 9 b B3R 4L
E) B —RAGHHR THEHEBFIELERER
BOA B SN YR FE IR RES—
HEXFEHESHEYBRAY EE EFEER
ERFEEYHRAEFFRNERS AR, ARG
MR EE T 2,

XA EEMR Y L ERE B RREEN
BRAZR MOESRMMBELESRE EARY
BEHAEARMUE, 8 TERRTED PR B
REME RS R ALARAE B R EXT Kk (A A
NEMAREMLESHBEELMRBILHBR;
TR I3 A R BRI O A MM EH R EESH
B AEURHBLESEIERTIEFTNY P LT
BEESEAFEENAATR. SFPRE T &
BAFRIE W A, QN v B VR TL 5 KPR IR L 4
MBS R & A7 7R E AR RS
EEHRERL B ERNETHESHAE,
FURIFHERX T EEMRATE,

TESNB T, F—mER T EYHIRL
St SERNGE. BELYHREFHAROE
BRI ER T RSP R B SR
EXNEYHREFSRE, x—HoZHRERET
4 Y ER L FVE R L F R R ARG,

BECRHAMNRESERHEYPHE B
HEFIRYELEERA B BEMEREESIL,
AR B EMNERPEEFFEENERN . BRE
BEEEZLMERMWEADBRAIEEAEE. 1F
EETXANEAR %0 -2 HWEE T
ATHREMPHR. BEEXT—MHEE, B UH

266071)

MERKETEESHR” . AR OWAERAN,. K
¥ P UTER Y R BE HEAT R 20 A Ak T R BB 4 2
BB B A M R/NEORL R BN N £ B AL FE S
NS EHAR UK ETEANERSS, £ E Wi
HRICFEIF TR MIEARRAANE, BRI ZER
MEABX, MU EFNYREREMR/NIEM
BARERATR I R R ERAE . X
TR R B MR ER, EL Ry B KR
i REMAKENER B A ERBERERN
26.1% .86.4% 1 31.7% ,FELZ TR R ol LM
ROBE.RE M M 4B R 551.7pg/8. 56.3pg/g
349 7Tpg/e, RGN H P HEEEM 30.8%.
19.2%F10.12% .,

BEREPAR THESWAESHE, LY
PERAE R A YR FER P RER, B REE
TP EALBK B[R A T AR b IR R
MEBEBZTIRY 24.01% M TN BEB BEBGHE A H
PEEF , BAET B 19.54 x 10°mol N 3 5 ¥ HE 4=,
AR GEFE® ITTEAN 6.54% ;ML EE
DU Y 45 ) AT B K 65.31 x 107mol N #E AKES
H5EFER, TIPS XBEFE=IHTFRAY
12.03% , B AS [5) ¥ 38, O AR 4 B R ) 20 0 3 g 3
BEFETNEE -—EWHTNEAEEN  E&AN
LY BRI RN P A EEMMN., B REEK
B SPCH 50 BB FERE RETI, BT K.
ARNMNEZZMHERWEW, LA KRMETH
FHF 5% K IR AR, 3 7T V8 2 ¥ 7K S I8 71 4 i
BHAMRERN. EENLXLERPEBEIR[L LK
BRI, 2 3 v R W B R 769 7 WD 1356 71
W EERN AABEME, TR RSP A
1B R 459 0 Rk g 50 N R AKMN
LAY 27 A, B SRR _EMKNE,
A RRY 324 TR B, FERK =R AR b E i AT B
BB R 297 AN, 2ELTFY, APEBEINAK


http://www.cqvip.com

D000 http://www.cqvip.com|

190 i pES 5 i #H 5%

“EABMIC AR 1369 TT AR, FAM LRl FEEPEBRNSAR 20% ;A BREREAXKB IR
POC % EHEE N FHEEREKHA 53.00mgC/ (m’- B R T, KB4 o 4 BBGHE A BB K S #f7
d), KZE¥EEKF 117.40mgC/(m’ - d), R E K K HER KPHABEREB S HEEZBIARY H
8.18mgC/(m?*-d),EEK N 5.73mglC/ (m?-d), HF  HIHH, BH. B . B2 5N 22.9%.91.5% .
ZENBEYHNERT, SHEKB-ATHEBIN  46%:ENHK.BENR.EHBEDH N 90.5%.
CO, XA 13.0% AR EMNBENELSEAEBINIE 86.8% .88.8% ., X TMBFH R EETL“FH
R Z TR A YLk HEEBREOF AL DYMMELESRERHERY
BNSREHRTHSSHYRHBRESZN  HRREMTH (NG TESHRMORE, KEE
MR N R, AEEILE,. ARy bR, HARESE BRARERYFEREHEEKE
BEAEEN IEYTFENEIEARTRGAYN W RERENERL) HERETEENEIARE
BRMEREYFERNSR, S5 MRAaX— Rz, A& akE 2 Bk f98 Fr 3, X R HLE AT X
g, NEPHMEESANEFRNR LE -k FEFUWERLOLRRELRAED AR
Xt ¥k (UM R Y IR AR ) 8 B B R UL Y LR ERN—FHE ¥R EEEmALTA
BEREERFEEEARBEROFEHRTH FHEE BPEEREARNEHRZL , BX Y
R IEEMMBELESEAFR LB T —EANERE, B ERAEWMEHNEHFREREFHREEEEZRS
KEWMAH T CREMRBESFFERERBIR ERMERME, X— S BABEBEN, X 2R
WRE OEFLBREEAAMNTECEARBE HEFR¥ARTEEXIACENNE, FEBEE
EXFETHEEEBE 0% U ERBEYIRTERM, FTELER EFEMEABF BN, UHESEEFE
YR BB

A BREAKTHROUGH IN THE STUDY OF MARINE BIOGEOCHEMICAL
PROCESSES IN CHINA

——A Review on Biogeochemistry of China seas

GU Hong-Kan, LIN Qing-Li
( Institute of Oceanology , Chinese Academy of Sciences , Qingdao ,266071)
*( Yellow Sea Institute of Aquaculture , Chinese Academy of Aquaculture Science , Qingdao ,266071)

Biogeochemistry of China seas, is the first monograph conceming marine biogeochemistry published in China,880 000 words
long written by Dr.Jinming Song of the Chinese Academy of Sciences, Institute of Oceanology . Combining primary research find-
ings from two major studies: Sediment-seawater interface and process biogenic element cycling in China seas” ( National Science
Foundation for Outstanding Young Scientists, 1999, No. 49925614 ) and biogeochemical processes of the carbon cycle in China
seas(Science Innovation Program,2001, Chinese Academy of Sciences, ( No.KZCXI-SW-01-08) , in this monograph, the biogeo-
chemical processes of the main biogenic elements present in China seas, such as carbon, nitrogen, phosphorus and silicon, were
studied systematically for the first time . The intention is to firmly establish the field of marine biogeochemistry in China and record
results from innovative research projects.

Coverage of the book includes, studies of three main marine ecosystems, i.e. estuarine, continental shelf and coral reef
ecosystems. A different research focus has been placed on specific sea areas. In the Bohai Sea, attention has been paid to the
transformation character of nitrogen, phosphorus and silicon in sediments. In the Yellow Sea and East China Sea, emphasis has
been placed on two key issues of research. Firstly, the distributions of carbon & oxygen isotopes and, secondly, evolution of the
ecological environment and carbon source/sink. In the northern areas of the South China Sea, especially around the Zhujiang
(Pearl River) estuary, the ecological environment was studied. Finally, in the Nansha coral reef ecosystem, cycles of biogenic

and non-biogenic elements were investigated .

A number of new theories and viewpoints are put forward including: Apparent and actual carbon source/sink, simulated
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drift-net reasons for the maintenance of high productivity in coral reef ecosystems, corals luxurious consumption of nutrient mate-
rials and a new concept dubbed form research in natural grain size sediment. The innovation of this monograph is apparent.

The monograph contains four sections with twelve chapters. Section one, opens with reviews on the historical development of
biogeochemistry, updates on research developments and the biogeochemical process of biogenic elements (C, N, P, Si, etc) in
seawater. Section two considers nitrogen, phosphorus and silicon in the Bohai Sea sediments. Marine sediments are the main
source and sink of biogenic elements ( nitrogen, phosphorus and silicon), and therefore play an important role in their cycles.
Currently we have limited understanding of these processes, especially regarding their quantitative functions. Addressing this
important scientific problem, a new method is employed, dubbed form research in natural grain size sediment. Materials in the
cycle come from two sources, the outer-strata of coarse grains and authigenic fine grains originating in seas.Sediment functions
were found 1o be related to grain size (coarse or fine) , layer (outer or inner) and connecting forms (strong or weak) . Namely,
the outer layer plays an active role in the process, while the inner layer, called an “inert form” or “unconvertible form”, plays
a less important role in the material cycle of sediments. This conclusion is the key point of the new concept. According to the
study on nitrogen, phosphorus and silicon in the Bohai Sea, 26.1% ., 86.4% and 31.7% , respectively, of the total nitrogen,
phosphorus and silicon in the cycle were provided by sediment-seawater interface process. In surface sediments, the concentra-
tions of transferable nitrogen, phosphorus and silicon were 551.7pg/g, 56.3ug/g and 349.7ug/g, respectively, only 30.8%,
19.2% and 0.12% of their total contents in sediments.

Section three looks at the role played by nitrogen in sediments in the biogeochemical cycle, inorganic carbon and oxygen
isotopes in the Yellow Sea and East China Sea and the intensity of the carbon source and sink in the East China Sea. If all the

released nitrogen partook in recycling, 19.54 x 10°mol nitrogen would be released for marine productivity in the southern Yellow

Sea surface sediments. This would contribute to 6.54% nitrogen of that the new productivity needed in this area. The northern i
Yellow Sea sediments could provide 12.03% nitrogen (about 65.31 x 10'mol) for the new productivity. This showed that the
released nitrogen from sediments could contribute significantly to the primary productivity in this area, and had important func- é
tions in the biogeochemical cycling of nitrogen. |

8 C and & "0 obviously varied with depth, demonstrating that carbon and oxygen isotopes were affected by several parame- ;
ters and could be used as a tracer in the study of seawater source, material cycles and the state of seawater mixing. Seasonal dis-
tributions in sea-air flux and strength of source/ sink of CO, in the East China Sea were obtained for the first time using the data
from surface seawater temperatures and partial pressure of atmosphere. In Winter and Spring, the seawater could takes in CO,
from the atmosphere in the Bohai Sea, Yellow Sea and East China Sea. Flux values are higher in winter than in Spring. In sum-
mer, however, the situation is reversed and CO; is released into the atmosphere. In autumn, the seawater takes in CO, in the
Bohai Sea and north Yellow Sea, but releases CO, into the atmosphere in the East China Sea and south Yellow Sea. The mini-
mum and maximum sea-air flux CO, uptake appears in autumn in the north Yellow Sea [5.3gC/(m*+a)] and winter in the Bohai
Sea [106.0gC/(m*-a) ]. For the release of CO,, maximums occur in summer in both the north Yellow Sea [ — 1.9gC/(m?+
a)] and the East China Sea [ — 18.8gC/(m’+a) ]. The annual mean fluxes from seawater to air are 36.8, 35.2, 21.0 and
3.5gC/(m’-a) in the Bohai Sea, north Yellow Sea, south Yellow Sea and East China Sea, respectively ( the Yellow Sea flux is
23.7gC/(m*+a) . The east China seas are net sinks of atmospheric CO, in Spring and Winter when they take in 7.69 and 13.56
million tons carbon, respectively. In summer they release CO, to air with 4.59 million tons carbon. The Bohai Sea and northemn
Yellow Sea are the major sinks of atmospheric CO, taking in 0 .27 million tons carhon, the southem Yellow Sea and the East Chi-
na Sea are the major sources, releasing 3 .24 million tons of carbon in autumn. As a result, the net carbon sink strength of the
is 3.24 million tons in autumn. The annual mean atmospheric CO, taken up here is 13.69 million tons of carbon per year,i.e.
the East China Sea areas take in 13.69 mullion tons of carbon per year from air. During the wet season, the mean values of net
vertical flux of POC in the surface, subsurface, middle, and bottom layer waters are 53.00mgC/( m’+d), 117 -40mgC/( m>+d),
8.18mgC/(m’+d), and 5.37mgC/(m’+d), respectively. Only 13.0% of the CO, derived from sea-air exchange, forms organic
carbon in the surface sediment in the form of POC verical transpori. Section 4 concerns the biogeochemical processes of the
South China Sea and the Nansha coral reef ecosystem. Most results conceming the biogeochemical process in this area are new

findings. They represent the most systematic multidisciplinary research developments to date. The ecosystem was studied from a
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holistic approach; seawater, settling particulates, planktons, alga, corals and sediments were studied in reference to the
cultivated living coral. Scientific understanding was advanced in a number of areas. A clear profile was put forward, for the first
time, for processes underlying the vertical distributions of elements in the coral ecosystem. More than 80% of vertical diversions
were biologically accomplished for all elements, including non-biogenic elements. Most regenerated biogenic elements were dif-
fused in the water of the lagoon, which comprised 22.99% , 91.5% , and 74.6% , respectively, of the total organic carbon,
nitrogen and phosphorus, as well as 90.5% , 86.8% , 88.8% of the organic carbon. organic nitrogen and organic phosphorus,
respectively. It was found that Zooxanthellae can “luxuriously consume” nutrient materials. If the contents of nutrient increased
fleetingly (for example, due to sudden environmental change. rapid decomposition of the sea-bottom organic matter or a large
influx of nutrient materials by seawater) ,a large proportion could be absorbed by Zooxanthellae within a short period of time . This
mechanism supplements the *“simulated drift-net” theory previously raised by the author.

As a final note on this monograph, it is important to stress that as a platform for establishing a new field in China, relying
entirely on new research findings, shortcomings will inevitably occur in some results. It is hoped that the value of the monograph
as a whole will not be undermined by these part and parcel deficiencies of scientific endeavor. Moreover, we hope that the mono-

graph will be used as a tool to enrich and promote understanding in this vital area of marine science.
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