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Review of organic carbon source and burial in polar fjords
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Abstract: Fjords are an important interface between the open ocean and terrestrial ecosystems. In the context of global climate change, the
biogeochemical processes in fjords are undergoing dramatic changes. The special topography and biogeochemical properties of fjord make it an
important ecosystem for organic carbon (OC) burial and storage. Studies have shown that the average OC accumulation rate in the global fjords
is as high as 54 gC'm*-a”', and the OC burial amount is 18x10'* gC-a™', taking about 11% of the annual global marine OC burial and showing a
great carbon storage potential. The input, composition, and accumulation or burial of sedimentary OC in polar fjords are different from those in
temperate fjords due to glaciation. There are spatial differences in the source, composition, accumulation, and burial rate of sedimentary OC
within and between polar fjords. Within a fjord, there is a gradient change from the front of the fjord to the mouth of the fjord; and between
fjords, those with glaciers have higher carbon accumulation rates than those without glaciers. In addition, the composition of sedimentary OC
varies due to the influence of different freshwater and seawater inputs. Clarifying the sources of fjord sediment OC is crucial to understanding
fjord OC burial. Quantitative estimation of OC from different sources can be achieved by measuring total OC and radiocarbon isotopes of bulk
organic matter and the technology of Compound-Specific Radiocarbon Analysis (CSRA). The accumulation or burial of OC in polar fjords
shows different characteristics due to the rapid retreating of glaciers by global warming. Global warming is causing rapid glaciers to melt,
causing polar fjords to exhibit different organic carbon accumulation or burial characteristics. In the global carbon cycle, it is increasingly
important to study whether the ability of polar fjords to capture and bury OC can adapt to global climate change.
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Fig.2 Distribution of fjords in north and south polar regions

Polar fjords are shown in blue, subpolar fjords in red, and temperate fjords in green.
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Fig.3 Global distribution in accumulation rate of organic carbon in fjords !
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The shaded areas are temperate fjords.



76 T M S5 5 1 20 M S

2022 4F 8 H

e fire 1) T A LRI 5 i e LA T A 7
DU o3 A A rp, KDL B A9 00 AR ) 36 o B 5 o vk
TS ) I i LA K o ) B T, O L UURR LA 1] 25 10
7 T8I T A0 G A 7 3 3 23 A 2 2 UK TR 14
DRI N, PR IR Vi S A T AR b B R X L
191 B T DEA BILAR O EL7E g B I G X s ==
TS e 325 PN OAR A A B A T 5T R B, e T 4R
e 725 X 38K, 5 A )V L 4 Ol e 9 11 DO AR ) PR,
UK R kgD . BRI SRR (=1.5 C) X
TG A A e BEAE T, 3 22 PRI A4 10 AR 3 A 5L
MR HILRR 2H 1l 1) 6 2 7 Ak 15 2 i #H S AF 52
45 SRR B, B DU R AR v 5 S 1) 325 11
J5 M0, I HE 1 32 B R LS, Tk I
Ui A TEF DR L o 325 (18T 4) B9, X RE B R fiE 2 75
IR AEAE T R AR 15 G S DX 3 e 7, 3 i 2
— BRI

T84S R S 22 i), TOARAT HLB % i 3 532
DURR Y SR AR R g ZU Bl 52 i), DX A7 LR
i 5 PO Y R AR R Y 3 UM SR B, DO
SRR R R A WS A LA S AR . LA, 4Bk
e 725 1) DX Il - 2 DL AR R R 5 SRR VIR A
BLAR &5 i 24 8 B9 AH M (R=0.69) [E 42 3R 4% ke 75 T
R 2B R 5 R Z DO A9 A HLAKR & B 2 E R
HHSRAE (R*=0.41) S5, 15t BT A BB AR PTAR
A BLBR & 1R, 15 42 BRI FE P LT B i X
AT ST R B S A AR s S, A, i TR
ST 00 2R Pl S e R L O I eV R i 1 AR (ol
Bl ) B P T R BOBE o ) B9 45 Pl b 28 8, AN IX
S A T AR R B R g DX A% ik 7 ) 0 AR A BIL

— 10km —|

fise ot 349 LA A R A AH DGR, E R ERYE R,
OB 52 B 3 X A ML Al 52 Rl 0 T A ML Al
ik 05 AR A B, DAY K A AL R EUOR
DU R RIS R, I S IEAH 5 (R=0.79)1™),
R0 Ay SR R e A 11 e 3 o LA e A
Bl RFRGEUR, B anA% B == I e i T FR ) SRR i
RN (26.24+59.26) kg-m2-a™!, - YA LAk B HR
15535 (356.6+849.4) gC-m>-a", 1M1 1 BL /R [0 45 10 15 ok
T ) U FR A 58 B 03 R SF- 35 A AL e 58 B % 43 )
F7(3.15+3.83))kg-m *-a™! F1(38.80+47.40) gC-m2-a '),
25 e v 2 6] URR A A LA 4 A 22 S Pk R B2 A
HH R B 2k R 4 - TR K B A L TR KA AL, X
AN A 3o AR A7 B DK 1T P R 3 R L A Y 4
0422 5, b RV P DX A M sk 5 T A2 %) U
FVE AR 00 0 V4 I B8 U Y 52 T, 4 b T K 1| B
5, 0T BL /R EL R 2 RIS B =2 02 R e 0 DX 3 g ok
T 32 2V 5 A U IR, A VKR R R 24 1 Vg
PR i, DAL I O 0 0 S 1) V5 LS D R AR v
T FC IR B RR R B RIUAS B2 22 B AR B o TR T A A
P AR AN AL A e, A XSV R G R
B DX 2 S HE K T AR v 2 TR LU AL, 430k
14 1 1.3, X 7 14 F- 2508 5 A7 LT 7 B0 0o 46%
1 68%, LU B K 3 /R IR K i A MR 2, W VR AT ML
DUHR A /N

2 UKJHNEREN T B9 DLER B EHL

e 725 A7 LA AT 23 g DU 7 AR R A IR B A P

B O A 7= A A MLk B A s AR B R G,
-2000
L1500
£
L1000 B
ey
L 500
(5278

T

. UCbw L TR~ 10 km
2 ~500 “\ ST AR A
% \ T S— Wi
1000 o
| 2 e | — T — | ol

Bl 4 =2 f g v R 335 22 W VS TR o A s T R B!
UCDW RIRE L i 12Kk

Fig.4 Tllustration of various sediment distribution processes in the Flandres Bay and Etienne

UCDW: upper circumpolar deep water.
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