% 36 %28 34
2024 £ 9 H

b5

CHINESE JOURNAL OF POLAR RESEARCH

BT R RMR K S E MRS B S5

Mreg b Iyt O EEM Y OBMES skt ifrRmt et
T A
CHEITRY, WS mERSE, M EiT 361102,
PINARRHORY, e SRE TR, A T 266590;
SYLIRHETE R, PRl 5K 25 e, 1095 E =¥ 222005)
WE EWE S EEFRER RS CO, MEERKAY —, WS LZ MRS RE M IR

o ASCHEIRIT 10 45K N T TBUR PEAZ R ARLE R 38 MK FR 7R T RE, RGEHIT RIS HL2Z v . ] SEARE
TG A RE RTINSO A A v AL W i R P S s R U S e A B OE S, R T B
W5 ORI ML s AT LD R B 3R R A R ML B 55 S R 1) B0 ) 24 R A R A TR AR A A, 4
I8 TBIRALSY ORI FE AN 97 B Fe SR RSN 1 X EM AR Km0 . WEC AL, e oKRtK . oK1 RlK
7K G g K 2 73 3 e S A A A S G RT AR PR AN IR dh (4 S S 0 T A ) P B R Fe R SC I < AR
A HLAK (POC) i H 0 et 1) 22 () AR Ak s A7 AL B AR S A AL AR ) S B IR Eh PR ARl Ry AR )22 2K T B A it
L) 25 Vi 5 A 3K 5 i 2 ) A )R- SRR BRI o [N, TR X A SR A A8 A M I 0 FR O s g, i AR o

Vol. 36, No. 3
September 2024

A e AR ELAR PR RIE S, DR G B 48 B DX A 2 R SR A R R S Ll

KR WA
doi: 10.13679/j.jdyj.20240026

0 5%

PEMR SRR FO SR AP i R A JE L
BRAMICHLE 77 #h (AR AL R DIN. ¥ oMLk
DIP. #fi# &%k DFe S5)BEAT S & AL
FICIRA AT O S BEAR . BEGEAE— R A
FEo BRI e SO T MV i OBUR . COy,
I RERRAE TEHURTA BUAE 2 18] R JZ K AR I
JZ2 KA 2 1) R R N o) P8 5 K B i) JORE 2 ) 3%
fh, AT AR A0 28 A 5 o 3 4 40 P 2
TR MRER ERASRE S RN ES RSN
R, L (V0 ROREAT ML) N SR A A
RO T EEM YR, dEFRFERMESRLN

[i5#s B #]
[BE£LH]
[fEEE ]

2024 4E 3 FJUHIKFH, 2024 4E 4 W EME ks

B TER R RUERA R MR JbiKE

T R 2 AR Wb P A 5 10 18 e L P AIG
L PEH IR N ok, ROKPHAR T . UK A UK
UL R g 2K UL S8 AN 7 % i kb 2 25 A2 Bl e 2K
(K352 M, AW b I 3 2B R BAT I 28 T AR R K
Rl A BT L A A I B 1 A B A
AL RE T IPRA H A 2 2R G0 (R s 1 & ST
XA ER AR AR AN ARG B 0 R g v R oA
HFEE

AHFIE LR T 10 FRAKFE P E ik
P AL AR 27 2 ZRT R AT (¥ B M i 3 [R) 37 3 E
JEAR o SKEERIE ST AU TR A% 2 ARRGE [FIAL 2 7R
BRTBL IS i e R s e e TT, WK
P B TR R Fe W, BURLAT BLEK (POC)
s RURLAT WL AR . B IR SR AR TR B

P 5 1 SR AR 3 % 52 4028 = 35 H (IRASCC 02-01-01, IRASCC 01-01-02C)F1 [ 5% (SR Bl 2 K 4 (41721005) % By
Mrig, 53,1970 4FA, ##%, FEEMNFRN FilEF LS5, E-mail: mchen@xmu.edu.cn



344 W 5T

% 36 &

e Lk A5 A R A S R, R T ROK 4193
TR PR R AT I R AR AR
Vi sty A NURIORE 400 7K~ i 326 58 X A b e v A= ) 2R
AT

1 B K A

FLIG 2 R 0V it AR 4 OB BE R G LS 77 6
(DIN, DIP, DFe %§), R ¥#ifi# LML (DIC) & Ji POC
R HL K (DOC) 1 [l fik o A2 42 A2 ) 2 48 5 1)
g8, WA KA COp HEN R Z VI R 2 i
ML A EmE R, TR TR E R,
B BACE RN B R AERMENWE, S80S
J% AT WL B R B T (PC, N, TR
DIC #1 DIN & 4 #4057 (°C, PN); b
A=W E A e, T A WL AR A R )
JiHEHUE T oK 2D A (B 6°5C RSN A ),
PR, SOREAT B R 5°C, 6N B (43 9 LA 6Cpoc
6P Npy K 7R)H DIN (118N Af 8 A 16 7 2E 1 [
BT FH 3 58 A2 A f) PRAB R 1O

X 2R A L 2R R I s AT I 2 Ik
e IR, L 67°S ASL, M NS E T
(1] 0" Cpoc Al 0" Npy 2 W] 2 5 T84k, Hawm et
A TR 5 BR B UK AR, U L VTS I
PR T A B T AN TN
6"Croc HHET P°Ra T4 H I UKELK LLfI Fn POC
WREZ M BT IEA R R, HIRG 2% (MLD)
I DIN Z [8] 2 5AAH SR (K 1), 7 s
W 5 0 0 B - A R 5 ML, B B DK R K 184,
KRR s M e, A1 A T 2 AR Ak
FRMIRZ, IWIAEHE T A w g e 1o,

IR K AL 43 Xob 2B ) [ R4 L 1D 6 Wi 76 74 i A
$ok (i B 21 5 T BRI S5 A ) P 3] e o R R e
W 1 R RE A BT AR . X R B B BT sk 1
FIT 2R B, BRIV K 4 0 (0K ] i 7K B30 oK k7K ) B
AR AR Fe MR, WK NE IS Fe Al
e A 2 A3 T AR [ R R Fe WOGH
2 HUK )N K PR DK Rl 7K ) 52 e 550 k2% (K 2)
A, AR 7 R A Fe WAL 28506 928 /K 4143
B N TR T IS A7 A 2 5, /IR AR VR i AR A (R AR
24 [0.7,10] pm) rH T2 A7 55 K 1 40 i bb 22 1 AR
o B L R AR Y A A (RLAR > 100 ) 5 Jin B

o AL By IR 28 13 R R R X R ) AR
W I RE, UKL RN, FIEER Fe 4 A S BUR )
KA TR RIS AR AR SE S P AL 5, IK3h
U R DDA T S R /N A, O X T U B ) A v
FORIBR S e AR T SRR B Fe TR
W < T B SZ UK Rl A AN TR, SR RKAT] B 5¢
AR Fe ROSCIE 4 B 2 52 B UK bk (152 g, 3
PE IR 3 2ot i ok oK I $2 4 Fe AN g oK
PRI T B 52 AR TR LI Fe W™,

K1 % HLZZE T N ANRE S R T UKEUK L EI (). RE R
PRI 5" Cpoc 22
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Fig.2. Relationship between phytoplanktonic Fe uptake rate
and fractions of glacier meltwater (fyw) and sea-ice
meltwater (fs;v) in the sea area near the Antarctic
Peninsulal?
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Abstract

The biological pump is one of the important pathways for the net absorption of atmospheric CO; and is
also a key linkage between the upper ocean and benthic ecosystems in the polar oceans. This article summa-
rizes the research on biological pumps carried out systematically in the Prydz Bay, Amundsen Sea, Cosmo-
naut Sea, Bering Sea, Chukchi Sea, Canada Basin, and other Arctic and Antarctic seas in the past 10 years by
utilizing the unique functions of radionuclides and stable isotopes. These studies depicted the dynamic
characteristics and spatial variation of processes such as biological uptake of carbon, export of particulate
organic carbon, degradation of organic matter, regeneration of nutrients, and burial of sedimentary organic
matter. In addition, the effects of environmental factors such as freshwater components, particle concentra-
tion, and trace Fe on the biological pump were also explored. Our study found that freshwater components,
such as sea ice meltwater, glacier meltwater/river water, etc., affect the spatial variation of carbon fixation
rate, Fe uptake rate, and POC export flux by changing water stratification, light availability, and nutrient
supply; organic matter degradation and nitrification dominate the nutrient regeneration; and the formation of
Antarctic bottom water and the cross-shelf transport of particulate matter affect the surface-bottom coupling
of biological pumps. Facing the dual pressures of future climate change and human activities, it is urgent to
strengthen research on the interaction between biological pumps and food webs to accurately grasp the laws
and mechanisms of changes in polar marine ecosystems.
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