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B BIAEHYLER (POC) T A BKkL FEHLH
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(1. EREREETRT, B8 260071; 2. PER SRR ER, LXK 100039)

WBE KD FRANK(POC) WAV HBRUZTHREBEKBEAMENEEARESY . EFRNARBEBTEA#RE, 8
BLR T¥K POC LY HIRIL T MBESL . ¥8/K POC EBEHFHAMZEHYRE AF LY BELHERNERE, AH
BHARKRPOCHERSARERBR  EREAF L ERRTES, EEMA L. ZERTH TR, SEREEIALTH
JLVEA p/L, TERRGERE FBEY B REFBERE WM TR AR, %K POC 7R IE TR BR(EEL
VET) BRIIRYWERRURBBRAVR(ODOCOMEL K BFEEEETERRE . B/K POC 5SEYIBRWEXREY,
BHEEYRR POC HARBAELR POCHEEATE BB AR ERE PoC, B3 ZEWIFEH# PoC Wi T
P& BT AT YRR R POC S W HMES, POCS SEBF S ERL(BINRE BB ZAEEEMHRER, £4 POC
BIRTRR A B T & F 3 Wk BE A AR AL, RO s ok , B SR 2k ok BE R AR AL OB AE T Ay POC WA L BB s A 9 POC — A4
MBEA%EERATHBT ARG ERE, RN ETRKEP A B HELEFERNIR . REBEFIHNBBIBRE L IAE,
A=A GRS ETRBRY PR, AR MALE, RIE R, P HEEREENBRY 5K EPHcH,

KR B AV (POC) ; A YHBRILZEATH; £YIR; BFE
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Biogeochemical mechanism of particulate organic carbon ( POC) variations in

seawaters

ZHANG Nai-Xing'?, SONG Jin-Ming" ", HE Zhi-Peng'® (1. Institute of Oceanology, Chinese Academy of Sciences , Qingdao 266071,
Chinas; 2. The Graduate School of Chinese Academy of Sciences , Beijing 100039, China ). Acta Ecologica Sinica ,2006,26(7) :2328 ~ 2339,

Abstract: Marine biogeochemistry of particulate organic carbon (POC), as one of the most important branches in the global carbon
cycle, is connected with biological bump process and ecoenvironmental variation in ocean. Marine POC study is a key link to
demonstrate marine biogeochemical process. In this paper, Marine biogeochemical characteristics of POC in seawater is mainly
reviewed.

The distribution of POC in seawater is affected by many factors, such as physical, chemical and biological processes. In
general, the high concentrations of POC, ranged from tens to hundreds pg/L, appear in coastal water and surface water, and low
in offshore water and bottom water. But in the regions of surface sediment strongly resuspension such as the East China Sea( ECS) ,
the POC vertical profiles show the contents of POC increase with the depth and have a high content in the bottom water. The POC
is mainly derived from terrigenous material, biogenic matter and sediment resuspended. The source of POC could be deduced by
estimating 8 " C or C/N which should be combined to differentiate POC source. Of course, the information of POC source is also

obtained from POC/PON (particulate organic nitrogen) , the relationship between POC and Chl a or TSM (otal suspended matter) .

EETE - FEHWALEA LT ARBINE ; PEM 5T AT "R BT B 5 & E A £ 5 015 B AR B B (No. KZCX1-SW-01-08)

¥ B 19 :2005-02-03; & 1T B 4 :2005-09-10

EEEA - HKITE(1980~), B, ILAMBA L, FTENTE LY IR ET 5.

* EHAEHE Corresponding author, E-mail: jmsong@ ms. qdio. ac. en

Foundation item: The project was supported by Outstanding Scientists of Qingdao, the “100 Talents Project” of Chinese Academy of Sciences, Knowledge
Innovation Program of Chinese Academy of Sciences( No.KZCX1-SW-01-08)

Received date:2005-02-03 ; Accepted date : 2005-09-10

Biography: ZHANG Nai-Xing, Ph.D. ,mainly engaged in marine biogeochemistry.


http://www.cqvip.com

£ 000 http://www.cqvi

p.com|

TH kIR % MKBURA LB (POC) R 1L A A b 3R A6 2 HL 3 2329

It is estimated that the POC derived from the river input is about 0.43Gt/a and mainly derived from the detritus of grassland,
cropland, forest and human discharged in the estuary. In oceans, the biogenic matter including living and nonliving POC is
comprised of phytoplankton, zooplankton, detritus and fecal pellets, which play an important role in marine biological pump.
Nonliving POC is very important in carbon cycling because it may be ingested by plankton and thus. involved into food web and
turns into living POC.

Marine organism is very important in POC transformation. Zooplankton and nekton, which can ingest in the surface waters at
night and metabolize the fecal pellets below the mixed layer, are the important producers of POC. In some sea areas such as the
Arabian Sea, the flux of fecal pellets is about 156mgm~2d ' and account for 12% of the primary productivity. Zooplankton and
nekton can also actively increase the e);pon of POC from the surface to the deep layer by vertical migration which is very obvious
in the open sea. Generally, the POC flux by the contribution of plankton’s vertical migration is from 4% to 34% in the total POC
flux, in some sea areas it is up to 70% . Microbial communities are not only an important POC source but also a signiﬁcaht
contributor for the transformation of POC while oxygen penetration is generally limited to the upper of the sediments. Bacteria can
transform POC into dissolved organic carbon (DOC) and dissolved inorganic carbon (DIC) by extracellular enzymatic hydrolysis,
and the result is that POC could take part in carbon recycling process.

The POC in recycling has good relationships with nutrient, especially nitrogen, phosphorus and silicon because the
phytoplanktons absorb the nutrient according to the constant Redfield ratio, But if the nutrient ratio is out of Redfield ratio, one or
several nutrients will confine phytoplankton reproduction, growth and the primary productivity, and the composing and biomass of
the living POC also will change. Such as the Bohai Sea, the change of nutrient ratio has led to the replacement of diatoms by
dinoflagellates, which is the main feature of phytoplankton community changes in recent years. On the other hand, the metabolism
of living POC may affect nutrient contents by absorbing and excreting, such as NH,-N, which is partly released by the excretion of
living POC. There is a positive correlation between nutrient and nonliving POC due to organic matter mineralization. In
Jiulongjiang Estuary and Western Xiamen Harbour, the positive correlation between POC with the dissolved inorganic nitrogen
(DIN) and dissolved inorganic phosphorus (DIP) suggested that the DIN and DIP partly come from the decomposition of the POC.
When environmental situation such as temperature, redox condition etc. is appropriate in coastal sediment, NH,-N is controlled by
POC decomposition.

Key words: particulate organic carbon (POC) ; biogeochemical mechanism; biological processes; nutrient

EHIUVER, BERER - EREFFRANAS REEFREZ - REFERRE T KL EABREA
TEMSBHELBE, FRRA, ARGERRIHBRH CO, A —F H i BT T, BBGHEA ¥ 5 KB
SR RNEYHRAESEREAR RN, REBFEDES, HEFCIHERXNHRS S5 EPNH,
BE BB R E R, REHERREAKRS . IREE R ERBER BT 5T EHAE 52 5 %t
BB R, R iR T B RE TR EENEE

W RN CO, HEDCRE R WHEYEL A ERFAAM, AN POC HEE TR, BHH
W RY, LRBEEF POC WHLHEEN (9.5 DG, XTBEBHEEEH(ZE ~ LHE)ARKR
CO, MABAREMNEM. WAKTH POCEENMBERBEARRBEESRETELRE, EAMUE—EE
B b 34 #%K b IS B A HLBR (DOC) A LBk (COC) KA R IS M T HLEK (DIC) AT X, AR REYERE -
REFHER, WBEESRERYEEWEME X, BTUL, BFEE S POC MAEYIIRAEVHBEXEKX,

ST POC BT R EAIEEEKG 2, BN HAT AVLH K55 R HEE £ B3R %8 B 5K 4 P 5 (JGOFS)
HSEHETIFE R , B BT, th R RN 8 POC WGER A HRE" - MR RO EECA BN, AE—-SHEA
FRX FEMBII, XK POC 4 R L, POC 5 WAL BHA R, A RRSEYRLE
BXR, UK POCHEEBRENBAEREN EERT EH POC EYHMRULETFAER.
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1 #7k POC ByMBBRIL 45 4F
1.1 POC M4 i 1

BHS POC LR RAKFEF N LREEEF N LM HAHRE—-TMREETELENIE. EMINEERIGZE
M A SRR, AR WEEEAR JER EREREYEHE,

— M5 ,POC KK EAHFEERLAKELFAHLU, ERBHE TEI, ERE TEENMFLE, HF
HEEWABWSH A", EHREERE BN FYSE 27 14ug L BAFEH N 171.72ug L', B K
POC SEITE A TEAMY . Gundersen ZIEEFHIIA% POC IS EH AW RN, K FEBRBHIERBEKX,
REWKT POCEHRN 10~ 12pg L' FEFE [T KM, POC S REW TS 4~ 7pg L', BHX R4
HRZMEEFERERRLEE,POC T EZEMAME XAV EFTEH, MK R LEHF KR NEIRT
POC REFHFEBMERF LA REETERERTE LR K, R KRS T I 5 2 HAE Y 0 R A 7= i
HEh P IR R AE e, NTT S BOK RS POC B KE RN,

HTRZOREH ZHEIVEURAHEYEER BRAASHNEW, A AREKX POC HEEESAHFA,
EEAEJLTEIILE N pg L' X HEEX POC YR E X, 7 Z i R A B KK Chesapeake B F13% L i
e s, POC HIRERS MERERLSEREYENETHFEMEH KE POC WS ERRK

(FD,
#£1 TEHEHEEFKkFPOCHER

Table 1 POC concentrations in seawaters(pg L™')

X fapcR 1 R EE RYPX REERX JtXER Middle ¥ P AR
X Chesapeake K R BEEE .
Study Taiwan b (%2 ) South Kuroshio Peru current North Atlantic Mexi " West Mediterr-
X1
region Strait i Indian (surface) region region Atlantic Bight exico g anean
A& & Content 120+ 9 1812 + 636 18 = 164 60 ~ 80 250 ~ 125 80 ~ 130 4.8 ~108 12 ~ 60 48 ~ 960

FHSA L, FERREKE, B8 FETKERBEEGHS, KEH POC 476 b3 —B; AESMERK K, POC
M—RE i EETRFEKMOBEY, EERR, FHEYESEERET T KEK POC, 7 POC [F]
TUIRESB T, BEE R0, R s B W sh S a M o' . 78 3 = i % 4L 3 1000 ~ 3350m,
R R 1200 ~ 3700m B H T /K2 ,POCEBERAL LBEAD T 50% A4, B AR TBRMHEETHEY
F 5 POCE B 28% 115%™ o POC ZEULFE T 12 b, B OB B W Z W F %, POC i) C/N LA M 1
o Benjamin %5 7E A K VP AR LI A/ M E A IR MR BT KA POC ERARFEENEE LT, &
130m 7K /2, POC BB B 4 (123.6 + 94.8)mgCm™>d™" , 7 480m HB B T4 5 (44.4 £ 7.2)mgCm ™ 2d" ", i C/N &)
RERENEMM 6.9 EFAB 1Y, XTERLEIPOCHEAENEER . EEB LY RERBELIBE S Z 3|
HH IERERNERT LR E A 5 BRERN &

EERKINFRERIEVEDRITENEX, BTN RN ERZ, KT POC SRR H
KU, B SRR AREMREE POC HEEAANAER, i TRHREEBEREW, PEED KK POC
MERESERE ZELMMERALERETEENIL",

1.2 POC M4 B

M POC Al A N EMGIEE MRS, £y POCRAEYEF IR, BB/ G FIHEY , KEI%
RKUKLMAE K& EHE Y DEa/NF BRI Y; kA G POC RN AR, B BETEEY
EaEdBEPENRE EES. AEBX POC WARERMR, BRI FEXTR LI, K& 6
POC EE AR <330um, IEFENREMNFHEY (CEFE PR .S 2% NEBHHY(TER
K ARRB)MURELARBW KRB RHY REL FRELEL BEALEARY . ERERE, I
MAEA POC FEHFIEY (EMRE EWEEE HARMAEERE) B (BEL RS B R WL
h 80) LR AE A A 9 9 VB /N BURL L TR R Sh D 2608 L B Fbs A SRR A B

POC A£G 1 R A EL B, AFE 23853 A X : POC - Chl a x f = BB POC(f B 25 ~ 250) % i+ 5 14, 1B B X Fh
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B T RS TR, Bl BT BN E ATP(ZBRRH)ZES POC FHFERX 2
HEr 53R AT, NXESET ATP & X4 THE POC FREMSEARRS  GREW, £EFKS
EEKTAS I POC T &l & AR, 23518 10% 7 4% ,C/N th4 512 7.63 F1 15.23, B F F POC
FESEYENEW, TRSEYESX POC KEMB/NY . EAFEHEFNEX, EEREKEM, POC
A A S AT M AR R AT 7 65m LIEKE, B POC FIFIFHEY & 32%, MEIRFEY
5 15% 64 G EB 4 & 54% , 7E 65 ~ 135m KB, A M A SEAMIF A Z K 35:65, 7 135m LT, N
16:74"
1.3 POC Bk

FRER AREE,EBES POC WRBEL TR, HERERZT 4N AR GED R R KTES
A) EREGEEEYRNER) URBRITRYNESE,
1.3.1 KR WRBAREYE POCH—NEEXRE, KEEH KEM POC i AL . Schlunz Fffit, &K

AR ST T )1 AR T A MG B 89 POC 2R 0.43G17
%2 AOX POCHEERR
Table 2 The main sources of POC in estuaries

o EERRK HR & it 8]
Estuary Main source Composition Authors Date
B, R E R, LB EOE POC KRR
Amazon Estuary B Terrigenous ¥ Leaves, Lignin, Soil and Hedges et al hm 2000
decomposition of POC
Atchafalaya Estuary B Terrigenous C;, Y C, Plant debris Gordon et all'8! 2003
W B 0B & Mixture of
Guanabara Estuary marine, terrestrial and estuarine Renato et all®} 2002
source
. . KIBMANBREENY BT HE
KiLE R SFiLn A BN EMREIEMNEEE MR K79 Paticulate organic matter

Changjiang River Estuary R4 8% Song Jinmi 2004
ng ng

and adjacent region Resuspension of terrigenous sediment  from Changjiang River and the fecal pellet

of zooplankton

iz)} . .
HM O Yellow River Estuary B Terrigenous 1H4 ., + 3 Plant, Soil fﬁ;& , % Cai Deling 1993
a

TR (B, R, FEHK) Plant WEE, %2 Wei
debris (Grass land, Farmland, Forest) Xiuguo et al

REKEIE R RAANLERRE POC FEXRE FTEM KRB FHREYHE K L EFHE LK.
AEHEE™ MHORXB4KPOC RS HEIBFEEARERN IR, kK58 KERE, K HFER, M
TR ZKE T SEEY(TSM)EERS, RO BRRETRE, MH THDMLEER, BHEY MR
A= R R A

KEFHWEHEIYRUSSHBRSERNGEE, @3 TREBRUTEDE ¥, BB T 88 POC l—F 3k
B BB, £HREFHRKAXIEFENEID (UBRTERER)N 0.226™, di TR .BEKM A EH,
HEr X ARG D  BEFE—CIRE BELXEE POC WAMEBLEZMRH,
1.3.2 BHEEFEVERRINAHE) BEZHEEY FHIDEREREB XEURMEDRBES POCHE
ER#E. EXRHEZWENERX ,POC TEXRB FHEEAYMREHHAB=H" . £ HA Seto Inland
A, Yamaguchi ¥ K3 POC 5 Chl a B H BRI IEAHEHE, XA K :POC(mg g7') =76.5x Chl a(mg g™ ')
+26.0(r=0.95,p<0.01,n=9) NTTHMEZER,POC TEXRBTHEEZHEYERRERE™, £EEN
vk, PRI HESh X B POC MITRIRAI N 40% ', SR EY BRIV, MEYLREEPOCES
HART. EMMBEREEZMNERE ABRMEARX , MEE VB (BOC) 45 & & POC # 14% ~62%
11.75% %%,
1.3.3 VRPN EER UVIRAESBFREKN POC, HZANREARMNI  FEAEBRITENHAR
Kk, BEIH ,ERBRERKESENTIRY T, H 40% ~ S ANBRBEREFTEE. EXRELE, IR

FKVL K1 Zhujiang River Esivary B Terrigenous 1990
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VI POCHBAREREE POCH - NEERE., X&VURBUHRIFRYRETAERSNEEERREE
BB SRNAR BN ¥EAERITE T R EEE FE T POC I HLR, & LR Lk il
FB# POC I POC P HAH LR M LR AFFIEBBIK Sw FKE(>96.0%) , EEEE 15m WAKERER
PERMNK32.9% U LM, EREEE, ESKERMBREYEEELENR 90% ~96%™ ,

FRYF POCHBREZZHERNE R, MATEHEAELH, B TREFVUFONERE, £ KL
PEMREL POCERRIMEER, ERES LRBRKKNEHE, POC SBER. H% LEREN 15m/s i, K
POC & B INBIFE R 3 57, B8 T RLASN , SREUA I, V5 5 b FH IR LA TR o 3 738 O SRS A6 A 0 38 30 55 5
LSEWMTERYF POC HEEE,

#h4h,DOC B4k POC % ¥ POC M— M AEZMBIRT . Kk K5F 8 DOC RE 5 8 R 7E R -
BB (BB RS- R E L AMERENRER, EWOR, MERKEBKNES, pHEFAS,
BEEMKKFHEBRETRESEREEMY . H5 DOCEE5EREMMEERXTRERANBERY ., X
HREL 4 KRTROFRELER,ETOK,H 3% ~ 11% 8 DOC kX poc™

YEH POC IR E LR HE , BT TR — ¥ X, AR B &), AN (W] 23 [/ POC AR B4 Rt & RABR . HI#
HORBAR, X #— ST POC HEHBEREFEE, BETHE POCREHAMM A ETER °C M ON
. SCCEHEEBRBAVERNBERME CHMNLESHEYEIHXAX -RENETERN —FHBEAS
REPBRIKIRO T B, BETZERIM POC R I WAL FE M &, M ONEWERBEEMEAR ASE

R AEEEYR P EREARTEL Y, EARABE, BHEET " cr™,
%3 ¥ POCREMAE
Table 3 Judgment criteria of POC sources

& Authors 3| AARUE Judgment criteria it /] Time
B4, %04 Hong Huasheng et ol 3BC - 20%0 ¥ B HLBE Marine organic carbon 1994
- 27%¢ Ffi #278 HLB% Terrigene organic carbon
Cifuentes ez al'™! C/N2.6~4.3 40B Bacteria 1996
7.7~10.1 B WY Phytoplankton
> 50 BEHEY Plants
Gofti et al(*! 33C - 18%0 ~ - 21%o W IR WA Mirine Phytoplankton 2000
Aitken-head et al'*"] C/N7.5~20.8 ZH Grass land 2000
14 ~ 61 B 1F Z M Swamp and Forest

StFPOCKEARMHE, LMRPASCH OUNBERRUBBAIN, TN ZEXBHHTESEGME
Rl A A — sk A i i POC/PON H.{E (POC/PON < 12, ¥ J5 ; POC/PON > 12, iR ) , & POC 5
Chl a.TSM M H 2 4 th, 7] LARG 2%, B ML 5 3 I 8 #0% POC £ Bk IE T8 ¥ A 4™, Humber-Ouse 7/ [ POC
KB FHMEYRES  BiRkY B EBREX POC RE FRREHEY ™ .

2 POCHEMTRMXE

E P L R VR WA 0 A TR RO R B U IR CO, , it — R B BB AL 5 IRDHE L AL S UKL
A BIEE4H POC(KE N AMMBEE, MRS, REIILMEIL+HAHK), SEAFNRBIEL R Y
(M) ZEREBINERN BRI WY  AK%, KA FAMEER POC K IE T TIREM A, FE & %319
P 2P B SR T AR ARG POC B UM, AEEARFIKE K239, 8 2 &0 i il i
T POC HERFBRENE NG, H—FE, FFEEEYEDHHEREE ™ EXEH DOC BB E K&K
HOXEENAE — BB ELERTHEATRR, HAMNKERFREDAREEIHRBERY N
(microbial food web) A E YR, HH#AL B AN POC, Bk B A MY A JHR L& TIEMIHE—R
PN EEROREEEARENEBRZNEYEY, BRAYRIBEREE L&, EHS POC #
AR HERATHRESEEEYNAREERF GBS BEBERX
2.1 Hed BB MU

BWEFHBRERRSEETHBEDEYRRBTHEAN, REBR D5 URWHEABIE LS YA
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Fll. BFTREEEARBNIIRERMRENRYE, Bl XAEYk /N EYIRTZE POC BTLRE TR+ BT
ENEAEAEE, PRSPV ERIVESEEARERSH/ MU BRIFAY , EIRA BT Helt 266 B0
Y5t F POC UL E K.

EXARBX  ARAEYN, ARFIYEYEANARNARARBREYHRAERSE R, Dagg FHBS
PATh BRIE T ARURS R S HE M 0 BURL W 3T KT #E 170°W BHE¥E X POC AT Si WA EH, £HZ,100m K
B HEM BRI 49 5 POC JIFEE B 22% ~63% , GAEWR Si BRI 42% ~ 107%; MAEEE, HEMBREY &
POC FIAETR Si BEM HBAHBAD, 53R 2% ~7%F 1% ~5%“ , EFRAEE, REN RIS YHR
BRERYERY 156meCm™*d™", HWIRAE= NN 12% , X—-BHHEASZERRNBEIYEYE XL
MAREE EENAFRAFERATIN , ERER, EF2FRARILFRNETH, BBy ERY B R
B, MEEEXS B EREWE N, HREERN P HEY BRI WBE R, EHHR Ros 8,5
FA 6 A S Y A HE B B &N 4.6~ 54.5mgCmd ™', BRTLHAR, SHERHAEYBRERAREY
HEM,

ERVE NG ERFAERNFRAEXAFE(FHERL ETERBENEERR, PHBRHIYN
AYBRANHEBEYER  EFERERL MBI EE)EXSIATRAFREBERNTRERE 2.5 FFf 2
£5, 0 RERRES X, H SR Y IM% POC TRMEE KW, Dam EYAWEREX FHERAYH
HEMH OB 4 o5 UM POC BB B A 100%™ . ZEERE , HMBERY POC S ERNAMBRAEETEL
BXR, XS5ERSXBRNZEHSIYVEYEARRNAKRR(EERRAERRER , PRZEIWETR
5548 26mgCm™2d"' 1 10.8mgCm™2d" " ) B AR F W™,

FHIYIHBER BHLAERLREAFETSREES BRRBOEENIF BLAELEREN
BREAPRUEHEAE(THRELXNBEERERREM), TREHEREE KR HMBZERY, 3
AL A KRB BORLYT , AT IR BUBL Y A HE M BURL Y W DU R . Mayzaud SR R B, EREERE, TR
RSP DR ARARHABRMEYBRBEES T AMRETH REXSGHEERBARE L S5HKY, £E
Z,RENBMERES MU THRERMARLHHE, R B2REDERTRKNBERES, FRFHE
PRERBER™ . Bk, BHAPYH R ERNRETEYR, MERTTHRES HWEER, T
SR B 4 IR AT POC ) R M I TR E &

2.2 REHYEEWE

FEMLENFHIYAXRETEEAXRRUT R LNESEENBRIRELRETHRRES, FERYk
WETER T . PHSVESERERRSFFEY K RUEERAFEEESHTRBRIK, AR ZHSY
ERABPHEE LTS LA RNRERE POC AEBEMIE: Cox FINAHBWHYHNBEREN R KEXR
WPOC M EEHEA, EXNTE EEZMANEXREPRBEFTXRBEREK POC GHME KR
108.67mgCm’d™", 5@ W 314 POC B EM95.3%, MFE TR E POC EE A xHE R K, X 0.107 ~ 0.113
mgCm’d™ , BWH YW ENKERTER TREHEY . BKESUAIBHIYVHEREHEHEERX—H
SFHFERE", ERERFCEEE, B FHRPESI YN QWY 0B R E B T8 HERK POC I
ReE B A BN 9.97 ~ 23.53mgCm™2d "' T 15.2 ~ 29.9mgCm~2d~", % # POC M FTMRE K,

RRMEEHDEERNFR LI, POC ERBE—RZHZEHMR K. 18:00~21:00,POC F&H 91pg/L,
i3 227pg/L, M 00:00 B 6:00POC =B XM 185.5ug/L R W 2B 104pg/L, BRI FHH K 155pg/L, ¥
FAXRK 2EY, MRBFRKEKES POC HERAHWELD,Chl a A KB 18:00, AT F
B EE LR EARRRSFHAY, BHERZE K (B 0,10.20m POC BV B {E)POC B KEHH B IR
EFR 24:00% . REBERENAXRKAEARI, DGR R WA W EEREEN, HFRHYRET X
RHEY WMBERBHBZRIVN+HEL BT ZERSFFLERNLERR. BEKAPHBRRSYEX
R, S B A i POC SRR,
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R4 BEDIPHEEIBX POCHHERNE M
Table 4 The impact of zooplankton vertical migration on POC output flux in oceans

X FBEYE (mgCm?) FHEE (mgCm~2d"") POC FHE (%) B 8]
Study region Migrating biomass Migratory flux % of mean POC flux Time

A R W K P ¥ Subtropical &

tropical Atlantic several stations 5.5(2.8~8.8) 6(4~14) 9 A September
AFGHE KK Bermuda Atlantic 191(82 ~ 536) 14.5(6.2 ~ 40.6) 34(18 ~ 70) 3.4 A March/April
#%i8 P ¥ Equatorial Pacific
96 4.2 - 18 3.4 A March/April
155 7.3 25 10 A October
o iE HNLC ¥ X Equatorial
zzciﬁcj(oljii;?ophic HNLC regli?lu 4 3.8 8 9 A September
53 7.9 4 10 A October
Jt K PG # North Atlantic (5 ~ 480) (19 ~ 40)
K TG H K Bermuda Atlantic 50(0 ~ 123) 2.0(0~9.9) 8(0 ~ 39) la
B R %M Hawaii Ocean 142 3.6(1.0~9.2) 15(6 ~ 25) la

MFEARAUEN, BHHPHEETEX POC MEBHNRLEES/ER, H BRI PN EETHI
) POC WHE T35 POC RBEM 4% ~34% BRI AL 70%, ER X PENEILREBXER RS
91.5%", Tt HAE KW DOC MRS B E TR YA VIE LU RE S TIESN POC I RIA R, KH S
BRBRSIYEEATIBREE —EHHEXE,

2.3 HEER

WMAEAEREEPHHEYE POCHBARELAIBFEEFEENIEH. FARANAEENERTR, 4%
MEFABAKPH CO, B HRERILER AR POC;TI R RAEIENERY RN RE ML, —FHEHIT
POC FfL AT LB B R ERFZAEYFRARNAY R, — 5 XAl4E POC 43 #% i DOC = DIC, A MR L=
&, AT A8 K POC BRI E BB, Uncles FHR NN, FHEEL M EE POC £, R AH A &4 w45t
KBRS POC ¥4k DOC

R, BT o, ABRANBRY P ERSFERREE, FURERAHRZ Y F POC BN EE
TERE . EATERNHE X, Tudey FHRT 3 MENFEEB LBV HAHEEE DNA AR (AT E R
HAK)H POC.BRA(TN) SR MBFVIENEYRBZEMXREI, MEEMCH]-5 RSB HR
BRER JIRY EYBB . POCEK TN ERMENEERR., ENHRYER, FHAHEEN 5.6 ~53.2x
10 cell/L, YR BHETERN 9.2~ 12.9 x 10°cell L™, [*H]-H g w5 & B B 00 & BOE R B Ay A1
HYIREE H 435128 14.8 ~ 593.7pmolL™"h ™' 1 395.8 ~ 491 .4pmolL. " 'h ', £ POC WK IEB IS B+ , BT
SIFMEN BN FRBHIYNEEIES, POC EFEERIIRY LIGT S KH oA g EER, £ KT
¥,POC A 6% ~ 10% 33k 2000m 7K R o ZEIL AT WAL X , 38 5 7k 14 o 8 F 45 o BF 55 % B, POC
METHRENEERE, MTE 1000m KZUT HEKFRAEL T POC WA ABR, XA AERNABR
A —ES Rk B BIKEEIRY i poc,

2.4 £Y5WY

BREAVEE LAY TR RSB EL S WM S A HER VLR RS, KU POC REE
TR RO BB BB, IR POC MR R, EWHEMNABHELTRARX SF B0 ERTHRIE
RAPIRER  ERERFEGZFREYHBRERNEFEEY =ENFHREN I BY HBEAKAREENLY,
EfMEESZEMNTIRE AVEB(EFEERE FE ALES)SEHERE—E, — S KHE I RER
ALK BB BR M E " ERE R A ER AT RETR™ , A, FHIWHTO TR e ERER
R A 7 B 00 T FR) 7 A, T LA R B LR B 4 /NBURL R A ) B TR RS 45 R I B i R — R T R R R A, s R L
R—RIBEE.
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3 POCEEFHAMBEXER
3.1 £ POC5EFREMEXR

BAEME POC BNEEAY HAKEERZ AR BEMNEZWIN £ 5B KP N.P.SIEERLNSTEMN
ELBIEOIMER, EEBELEY T, TR CNPHIEHSBREEFANC:N:P=106:16:1, BHEFEHRT , Firi
YK B TTHL NEHL P R EGR ME R AT, TAE R AERIT .

106CO, + 16NO; + HPO;™ + 122H,0 + LB ITE + 6 F —> (CH,0),(NH,),cH, PO, + 1380,

BEDIPUSEFHED I MEESYH TN RERXEER TR EaBESENREBEMER MK
REBKPERLSEWHYXENHRENR, =5 A FH NO,-N,NH,-N A PO,-P, Si0,-Si ¥ 5 Y +
B Chl a H—REMTAMRRER B Xt PO,-P,Si0,-Si 5 Chl a B [E 5447, A 0 IR U7 L4 45 T4 #E 0.0089 pmol {9
PO,-P AT 4 J 1pg B Chl a, %G W #E 0.64pmol ) Si0,-Si AT A R 1pg B9 Chl a'™

BABFRAE 67 POC 5EFRERAEICYE, T DU 2 208 K2 M f0 8 R 3R R, UL R A Y £ B Wi #
EAME R Justic FHIEL , WWREXH N/P L{E S Redfield LLE T (10 ~22) , B R AR EHE
1 BHEEY IR NP ERT 22, #FHHEAKZI P HBHNP LEMRKT 10 WEBEREAKZ N R,
EEEFN TEIEERIER, K PO,-P M & R4 M EAME KA 78 5 5 I A8 Y 1 6 B 1% 4k i B9
BRI, MR RBBKEF PO,-P 5IF Y (POC,) BB AMERXE,NPE T 39.11, PO, -
P& BRI ZKBUR A A KMEERS . SEITEESERF S KT HREY POC 575 it +h B 13 4047
BA,ZEEAEEZT O RN FEIEY POC 5 TV EAMHALXER,BI[POC,] =1.321 -1.116 [P]1(n =6,
r=0.888,p>95%) ,IRFHRERITNR, ZEHRNVNRE=HETEZHNBRH, EFEE, RETFE
YA POC 5 N.P.Si I3k & & POC, =0.659 - 1.35 x 10" [NO,-N + NO,-N] - 0.387 [PO,-P] -3.82 x 10°°
[Si0,-Si](R =0.40,n = 54) , i TR G/EFA, BUHEY POC HAET KB ERLED , BAESEIXNERY
B2 POC 5RVBRREL \TAL A MM R IAN RS R EHLEE, #5512 NO,-N #1 PO,-P R IZIFHEY
wik EERER,

WA EM POC HEEFRLMHXE, AT THEFHYNBESH BEREEENE, B
EEMMEE RS R EY S A R R E AR LA, B 5 N.P.Si &8 vk E X 5 B U148
Ko KEFFWHHYER U—E LLHIRUCEFRE N, FR 4 Redfield t(N:P=16:1), 34 7k f b 1 B 3% 10 K 3 (R 25
Redfield HLAE R, ) S5 0 B A b BT, T X UK I 3 S 2 W POC MO R R BE 48 o 3 5 78 JBE N 85 385 43 7K 3
BMERL RN, BB PFHEYRORESWARBRE TR, FBRASERT UBHEY I TN
YR IBEAELS . DEENHERE X PREYNRERLSNERTTNERR . S R2EH, 2
WHY B EHER SENRBBHRETEAER-FRELENFNHE. PRSMUASEAFENEIN SR
HARBTHEEXEFRLEHILATANEX AT RESHKEN,N/P LRI SUN LRKFEKE
ERX—SRMEERR ., EHZILEILW, BT PSINSENNSR TRERBEERSRAE, A
E WY TR KR E T B4k, I B phaeocystics B BT IEA IR R KL

YK A IR B 1 B RN G A 4 R Y AR D B AR R R, ST R Y A G A K S R R A
EWHKEFERENERSSH, _EMEEMW,

BERYERHER>REESEFEEYHRBHEBA RN, AV B ERBIBPEHY BT REEL
NH,-N WX . ERTEE, RS ERHMA NH-N 5 0.1~ 63.8mgNm ™ °d ™', 2 T RE XM EKE
FERRE NBI0.1% ~93.8%" , BiOH fy SE W 47 B HEM 0 NH,-N AT X TR R E S MRS B8 & W%
AFENAEERK. ERENTEE, BRI N L RIS HNYH NP HER 2B, EXEHYH N
Hedit b NH,-N 5 EZE 4, KPR N E NH,-N & & N HF - F 5 EEE A 70.8% ~ 80.1% ;78 P HEit
FLAEAE LB (DOP)A & BIR BB HERE 15% ~27% ., AR, BANTEBFRAHENNELLXETSE
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FHHEN 4,54 BBEBE,HPEE 3.36t, EEMRE 0.69, RER 0.2t, AN SR BRI HEM K 0.57t BIRER
(TDP)'™ B EMZ W T ZBBERLNBERREE,

RHREYHWERIBWNEFREMNA L EREEEIEN . Hussain SINHERE RN T AW KEEH TR
WHP(REXE)NEETHHEMY AT DINHWER"

BEAh R/ POC - X K AR EFRRBAETRKE K. AESHEDBANRBEFEINY KRB
FEREEED N LA POC MR, W H P RE A YL NP 4L 9] B4/ DIN ,DIP i B 5 2l 7k
AU KR EFRNKE.

3.2 KAEMPOCEERBLMNELER

WA AT TR RS T A G POC HE NP IET B P ZHE S B LT RRE K
B, NTSIEKEFERERENRE, Gaudy EFHRAAEN TFE, R RN ETERRELRS AR
BOHEM 2B By BB M IV N KXV PEEZ R RAEH® N PR 31% M 10%, MELER 4
BUK 329% 0 > 100% ' , BRI N P S Bk (DIP < 0.8umol L™') ,N/P LE BB ( >30), ABAE
ViBs(DOP) RIEH P X EFERS , B M W v B R EERE . RS E, b 737 o % %
ER¥IK DIP M FRER Yy & IR A R BB Y 20% , T F 4% 80% K DIP UK I FK A EBA VBB MAE Y
BEAF PHABILS  EEYMBBRESRET, B TAYHEMOBE KIER, POC KIHFEERMBR,
GHPEERBR POCH 3% U EEHFATIBEYZAHBER, HPEURE K POC BHEL R 9% , X F
FRMIER RS AR T KR CINPSIFAFERNT R, R MBRBUEBREENAGFT —ERE
BEHEEHT,

REVIBYHRRELES POC, B TZHKSBAEAMALBEFWRE, X LR KAERHERERER
KigEEH A, AR POC HE NP SENE |, XREN POC FHE YL N.P &85 ¥ S (LM, Fad T
VIRRYIH POC BB EM AT KIEF POC MKRE , BB —HER2EMXXR, FEE XS SELE, B 485 %5
POC 55 DIN.DIP B IEMXX R, H AERHEHHEX RN EE (F 57, XWTHE R I & ks H %

AR IR , JUERS B POC 43 R =4 %) DIN.DIP B BB iF BB, B, h FULRYH POC SR . BBES
BUBRKEELREAERNTFHER, ERFRENA POC 5EFRBRHEXRREFRK,
*5 MII4BEHE POC 5 DIN.DIP XS TE&R

Table 5 Relationship between POC and DIN, DIP in Xiamen Island adjacent waters
i, KBLIT KR B Gh g HEXHER

Regions Linear relation Sample numbers Correlation coefficient
[POC]=0.20 [DIN] +0.583 8 0.44
[POC] =3.16 [DIP] + 0.440 0.34
[POC] =0.50 [DIN] +0.189 0.72
[POC]=25.72 [DIP] - 1.125 0.70
[POC]=0.52 [DIN] + 0.340 0.53
[POC] =7.21 [DIP] +0.224 0.74

[POC] =0.39 [DIN] +0.111 0.69
[POC]=10.98 [DIP] - 0.218 0.45

B TH# K # Low Tide of Western Xiamen Harbour
BT High Tide of Western Xiamen Harbour

FUBIT A& Low Tide of Jiulongjiang Estuary

~ 3 ~ -~ oo e

REILAEE High Tide of Jiulongjiang Fstuary

18 HRAE TURYI R i POC, 3833 W38 AL 2%/ IR W RO 60 3 NHL-N 0T R S5 B b, DAl S5 T b
VURYIH NH,-N 5 POC R I - H BHIFHEALER, HER K NH,-N EERETFIEY AR B,
HEEFETRREMREF™ , JURY RN POC 5B KA R B E Y WE NH,-N 84 R, H
NH,-N 45 B3 s/ FIB B . FIEE, POC XYL R NH,-N 3574 59 B i 0% B /6 i, — 7 1/ POC 7E% )2 1 7
YR E GFEE NH,-N, B — T E VTR S POC 5 LM AE X NH,-N W S LR M &, EM R ALT, B &
HHUE LR YRM B NH-N KBS RBRBOUEY AL, BT % K88 & POC Bk E Y
AN, FEX ISR POC B & B3, BT Y PR AY NH,-N & B8,
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BAh BT POC AMA HENREENEW, BREAR, ZHEYERMK, ZHAWRBAREZ MM,
M2 POC BB R, B FRFHYNABRER , ERKEFERESENAR TR, YHET—2
WEE ,BELREFFEYNA R, BIFEY T B ARMNET 8, POC BB, MERENA S, FIRY
o B 40 B S U R R AR , KB T #E POC, BA S UM+ POC ML,

4 RE

BEBRAVRPOCO)SSNAYMRALEIBRFTEMNERAYE - NER-UHEALFERAIE, B
BEREANRBERMATZ —, EER, FEEEXEE POCHITT KBRAMBR, #—FMKE T POC
HELRBREFSHHEESREPHNR, B L JGOFS H & Xt POC EAYRE D HE AR RE N HRR
Ko BRBRI POC MR IBHARBELEENARET2ER, BONEY-HE-FH I IBNEENE
BRRALHTEHBBTHEEHR. XIFEMHR, RESEHRF ENEFHENEE, IRAN ES5REHE
AR, ZFEFEEPAEFHNAE L, MAEKXT DK POC HEIR.DOC 5 POC 2 [&] iy 4L HL3E K H5L R PP 5T 1R
I, POC 5/ MAERTHHEERRXRFENRATAEIRD W XEMGK POC 5EFH(NPSIH)K
(RBRFG T —BHR, ENRER, LR - ZZ AW EEEEEHX R BEANERIIR, T XEHL
REMFERLIEX S EEH M H, 2 EHREE POC FAYMRAENHEEMNE T,
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