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10 AXt#E ABENROEEAHATHE, EREAE AEINRYHEAEZE N 7.11~17.33 mmol/(m*d).
ERAEFVNRNWHEEERERELLE 253 (ANOVA,p>005), 2% (ANOVA, p<0.01) fifk F
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Fig. 1 Background chlorophyll a concentration in the Yellow Sea and Bohai Sea in spring (a), summer (b),

MR ER o W S i ORE B A (D)

autumn (c¢) and sampling stations (d)

4 R T NASA Ocean Color( https://oceancolor.gsfc.nasa.gov/13/)

The data are based on the online data of NASA Ocean Color (https://oceancolor.gsfc.nasa.gov/13/)
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KA R AR TR AN 1 B AT X ek s 55 6 S 2
KL T B2 6.69~ 17.78°C, #1F X I8IK 2 7K %2 4i J&
HE W S K 5 m, 34 289 IR 2 KR B 3 7
6.7~12.2°C, T it % %717 22 7 (ANOVA, p > 0.05), ¥l
T XK R, KR K Z A5, B 2K 2K iR
B B R T E 22 (ANOVA, p < 0.01) FIFkZ= (ANOVA,
p <0.01), Ji£JZ/K DO W & 1Yt [l & 100.7~ 278.6
umol/L, 1 X I IKJZ /K DO W i 2 M F Tl . &
B2 B B AR R R AN, T i DX IR 2 /K DO vk
BRI B, BRI 2 KR B
& 29.49~33.11, BN = T . DU FL B
FE 50%~ 93% Z ], 5 K R fi = 19 S 8 I m AR
H27 55457, S5 A0 1 2 7 0 vp 3 1Y) H36 3l 43, 3 A Y1 [
& 29%~69%. 5 7K K B 3 A3 45 o A B I R RN
B AL, LB B B /N 0 3 7 46 v AR 9 T AN I
B, FZVUB Y H TOC F1 TN (175 Bl 43 51 4 0.34%~
1.67% F1 0.03%~ 0.23%, JC %= 17 22 5 ( ANOVA, p >

#=1

0.05). ULALH Chl a WY ¥ JiE 0 [l /2 0.6~ 18.1 pg/g,
WO X R K EE e, B R IL RS, KR
Chl a B IS Bl /& 0.5~302.3 mg/m’,
32 #E . BiESOCHR=4%H

Rr FR 45 AU A il L B K A v i i SRR R 8
A W R, 3k R W B IR IR R AR T AR
B X TR )RR A %0 7,11~ 17.33 mmol/
(m2-d), - 24 6 42 2R R (12,35 + 3.62) mmol/(m?-d), 5
At 27 35 0GR i B2 340 25 U 9T R 6 A 10 38 19 F 5
—En s B RIRKE 3N F B A X T
TP FE AR B 21 22 S 0B 2d iR, B0 X S
U AE 2 03 KT 2 2 (ANOVA, p <0.01)
FFkZE (ANOVA, p < 0.01), B Z= T F 4 #E 4 R K
TR RR AR S % T DX SR ZR TR R AU
F/NT H % (ANOVA, p < 0.05) FIFk % (ANOVA, p <
0.05), 5 Z= FRK 2= T AR ) FE S0 8 0 I 35 25 % (AN-
OVA, p>0.05),
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Table 1 Basic properties of sediment and bottom water at incubation stations

. JRJZ/KDOME/ LB &k

C/N  UUFWICh] aife e/ DIFWIChl @/ Chl as/kKFEFR 3/

vz WEHEL ORm KIE/C HE mol L) % %% TOC/% TN/% (mol/mol) (uge ™ BT (mg m )
HI2 2022%FF 69 1058 33.00 226.9 81 55 077 0.3 5.1 3.9 0.61 164.1
20224EE 10.88  33.11 185.4 7349 078 0.09 74 0.9 0.26 57.4
20224FFk 12.08 3223 138.2 81 54 081 0.09 7.7 1.7 0.77 120.9
H23 20224EF%F 77 9.86 3296 222.8 66 47 071 0.2 5.1 6.4 1.17 101.2
20224EE 10.10 32,97 189.7 70 50 072 0.09 6.9 0.6 0.24 126.6
20224FFk 1032 32.90 156.7 66 46 0.65  0.09 6.2 0.8 0.51 108.3
H27 20224F%F 68 9.52  32.87 214.9 81 61 121 0.0 5.2 12.7 1.56 168.3
20224EE 922 32.68 165.8 93 69 136 0.16 7.3 13 0.23 181.1
20224FFk 9.46 3246 135.1 81 60 145 022 5.6 4.1 0.93 2413
H36 20224FF 72 8.63  32.52 238.8 50 30 034 0.04 7.3 52 1.33 277.9
20224FFk 9.55 3247 161.1 50 29 034 0.03 9.7 11 0.79 172.2
N17 2022%F#% 54 6.69 31.70 262.6 84 59 143 023 5.3 4.6 0.40 1243
20224FH 8.24  31.80 226.3 82 59 167 0.19 7.5 4.1 0.64 302.3
20224FFk 122 3156 134.4 84 58 152 0.19 6.9 54 0.67 135.1
B03 20224FF 21 779 30.13 278.6 69 43 074 0.2 5.3 18.1 3.50 115.4
20224EE 17.25  29.92 105.6 78 54 066 0.09 6.3 2.5 0.47 155.4
20224FFk 17.78  29.49 206.0 69 42 054 0.06 7.7 3.1 2.41 85.4
BIl 20224F&F 23 7.37 3128 272.1 70 44 059 0.0 5.1 3.0 1.13 38.2
20224EE 1636  30.62 100.7 73 46 065  0.06 9.3 1.2 0.35 93.1
20224FEFk 17.39  30.14 193.7 70 43 056 0.06 8.0 3.1 1.40 0.5
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Fig. 2 Spatial distribution (spring (a), summer (b) and autumn (c))and seasonal variation (d) of SOC

in the Yellow Sea and Bohai Sea (unit: mmol/(m*-d))

B XA 2 U R A R S R s TR 43 A
&l 2a J7R, H12 S AAEEGHCRECR, 24 17.33 mmol/(m?-d);
N17 3 {7 3 R e /N, 4 11.82 mmol/(m?-d), #5 16 £ )2
TR FE 0 G 2 11.82~ 17.33 mmol/(m?*-d), -
I HE S R (15.36 £ 2.01) mmol/(m?-d); #1722 IT
TR HE 4 3R B2 12,35~ 12.93 mmol/(m*d), F 1
FEAEF N (12.64 + 0.29) mmol/(m*d), BT #E
AL TR T il LA FE R HUR T B 3 22 5 (ANOVA,
p>0.05). K Z= TR Y HE S 2 2 (] 43 A 5] 2b B
7R, B3 A 3 R 85 K, A 16.91 mmol/(m?-d); H23 ¥
o7 1 F a7, Ky 7.11 mmol/(m>d), Hi BT #E
S KN 7,11~ 8.43 mmol/(m?-d), V- ¥ FE 4 K N
(18.03 £ 0.53) mmol/(m*d); #) ¥ T 1) 4 48 3 Ny
16.69~ 16.91 mmol/(m>-d), - 4 #E & # % HJy (16.8 =
0.11) mmol/(m*-d), B g 1T B #E Ak % i /N T i)
LR FE E R (ANOVA, p < 0.01). FAZEDIH
FE AL R 23 ) 40 A G 18] 2¢ s, B sl 3 380 R A K,
49 16.91 mmol/(m?-d); H36 3 v R i5z/]N, A 8.46 mmol/
(m>d), R 2 DU Y FE S 330 2 8.46~10.15
mmol/(m?*-d), I #E FE % K (9.25 + 0.58) mmol/(m?-d);

R 2 D0 RE AR R B2 1597~ 16.91
mmol/(m*-d), ¥ ¥4 #& & 3 % A (16.44 + 0.47) mmol/
(m?-d), BT FE FUH 3 /N T B (ANOVA,
p<0.01),
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B A, R 5 IR E 2 EAHE(r =049, p <
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v DX 3 5 vl 6 RS 2 K TR IX ] 2 6.69~17.78°C.,
I DX ] G0 A= 0 1 PR Tt %) T P i T B 1 T o T
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Fig. 3 Correlation analysis between sediment oxygen
consumption rates and environmental factors
in the Yellow Sea and Bohai Sea
2% 2 LU (B ORI Chl a/JBisk M iR s 83 ) A € A0 /MR 3R
H PR R Z A B AOCRE, HE A T -1 5 1 Z 6, 5 @R 0
< fRAFAE DAk Z AT 2 35 W AH A (p < 0.05)
Chlorophyll ratio: Chl a/pheophytin in sediment; the color and size of the
circles represent the degree of correlation between the two variables,
which ranges from —1 to 1, corresponding to the color scale; the “*” rep-

resents a significant correlation between the two variables ( p < 0.05)
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WA ZE DT AR A R /N T 5 2 (ANOVA, p <
0.01) FIFk 7= (ANOVA, p < 0.01), E Z= L FL M #E 42
B R DU P FE A R T 1 3 22 57 (ANOVA, p >
0.05), X AR AT fE 2 i AE 25 = 30, R Ok 8 R A
B03 F1 B11 & 7= F1 Bk 2= % )2 /K 09 1 B2 B 78 16°C LA
L MEZE R 6~10C, FRIKE KRB EINTEE
(ANOVA, p <0.01) FI#kZ£ (ANOVA, p < 0.01), HZF
TV AU R SR R K T g Vg TR A R SR R, |
T TR 2R B 10 FR ) 6 S 8 K T B g Vg DU AR W) #E
AHUR, X ERSEERYIME. BFER. WX
R JZ KR SZ B R, 5 4 R AR AL R R SR OE (r =
—0.952, p < 0.01), B K T80 ; BT 2Z R ERZE
FK IR W, /N T )16 (ANOVA, p < 0.01), A It
BT ORI AR S0 225 A2 A0 32 1R B AT AR Y Chl a ¥
JE L [R5
3.4 EigA KB TTRY SOC H R Hi

TURR W #E S8 2 1 IS DU A HILJSR - b 1) 22
FAE R0, A He T A WL R A 2o A v e 422 )
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A 27 T DG R 0, (]l THIE IS A AL BT Al 3R
(TCou)o TLRWFE S T 4 5 A HLBTH 1k 3 A1 LU AE
0 R 0.8~ 1.20, 25 ZUg H o A AR 2 5 A Ak ik
Jrlad B, R AT DL 1 s 1A BB A WL
P2 o I8 o P 38 R 5 A LT Y IR AE 6 % D) A
R, WLARE R h v 32 A4 1) SO AR AR T LA K Ak
B S, B A X 2 A R E A B 15% A2
A0 Gy b, DU R BB o A LB AR R
FE A o i 22 Al AR 4 1Y 20%07, BRI, 7R 2 T
FUYFE S 2 5 A DL s 5L A e i, DL B
Pl 53 B 52 00 M 430 T R, X R SR DT )z B
TR TUR P WA PR 53 rh o8l

B NI A ML A EUOR (LURK ) Sy 7,11~
17.33 mmol/(m*-d), #J{H & (12.38 + 3.62) mmol/(m*-d).
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Fig. 5 Relationship between benthic organic carbon mineralization (TC,,;4) and primary productivity (PP)

in the Yellow Sea and Bohai Sea
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Fig. 6 Variation of water column Chl @ concentration (white) and temperature (gray) with water depth in spring,

summer and autumn in the Yellow Sea and Bohai Sea
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Characteristics of spatial and temporal distribution of sediment
oxygen consumption rate and environmental influence factors
in the Yellow Sea and Bohai Sea

Zhu Ruosi®>?3, Song Guodongl’z, Liu Sumei’?

(1. Frontiers Science Center of Deep Ocean Multispheres and Earth System, and Key Laboratory of Marine Chemistry Theory and Techno-
logy, Ministry of Education, Ocean University of China, Qingdao 266100, China; 2. Laboratory for Marine Ecology and Environmental Sci-
ence, Qingdao Marine Science and Technology Center, Qingdao 266237, China; 3. College of Chemistry and Chemical Engineering, Ocean
University of China, Qingdao 266100, China)

Abstract: Sediment oxygen consumption (SOC) is an important parameter of marine sediments and an important
characterization parameter of the rate of organic carbon mineralization in seafloor sediments, and the study of SOC
can help us to understand the carbon cycling process in the whole ocean. As one of the most important and active
sites for organic carbon mineralization and burial, marginal seas have received widespread attention and research
around the world, but there is still a lack of relevant attention to the Chinese marginal sea region with typical sea-
sonal variations of the marine environment, especially the Yellow Sea and Bohai Sea. In this paper, the intact core
incubation was used to study the SOC in the Yellow Sea and Bohai Sea in April, July and October 2022, and the res-
ults showed that the rates of SOC ranged from 7.11 mmol/(m*-d) to 17.33 mmol/(m*-d). There was no significant
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difference between the SOC of the Yellow Sea and the Bohai Sea in spring (ANOVA, p > 0.05), and the SOC of the
Yellow Sea was lower than Bohai Sea in summer (ANOVA, p <0.01) and autumn (ANOVA, p <0.01); the SOC of
the Yellow Sea was the largest in spring and the smallest in summer, and there was no significant difference
between the SOC of the Bohai Sea in summer and autumn, which were significantly higher than that of spring (AN-
OVA, p <0.05). Temperature and sediment Chl a concentration were the influencing factors. Meanwhile, the SOC
was used to assess the rate of benthic organic carbon mineralization. When compared with the primary productivity,
the results indicated that the contribution of benthic organic carbon mineralization to primary productivity in the
Bohai Sea ranged from 42.8% to 74.5%, which was one of the key links in the carbon cycle of the Bohai Sea, while
the benthic organic carbon mineralization in Yellow Sea plays a less significant role in the carbon cycle of the Yel-
low Sea carbon cycle than Bohai Sea. This paper systematically studied the SOC in the Yellow Sea and Bohai Sea
and its spatial and temporal distribution characteristics, exploring the contribution of organic carbon mineralization
to primary productivity in the Yellow Sea and Bohai Sea, which provided theoretical support for the understanding

of organic carbon mineralization and burial in the Yellow Sea and Bohai Sea.

Key words: sediment oxygen consumption; organic carbon mineralization; temperature; sediment Chl a; Yellow Sea and
Bohai Sea
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