K= 24, 2024, 48(2): 029107

. Aas o=
¢ P2 s‘::".
@ 7 J ¢ # ] ]] o
\JF ¢ Pt
" °s
=l1>=2 JOURNAL OF FISHERIES OF CHINA ‘ =il
. DOI: 10.11964/jfc.20210813009 SeisnEeRrens ‘*‘_‘2»_3 2

RINEBEFTHBIRBENIRBCE BRI R =6 5 M HFIE

2, wkskar™, oW B, EHHS,
W B, OB e, ERAE
(1. Bl RS E a0, LilE 201306;
2. E KR A B A AT, SRR SRR S R =
WL R S e B R RE SRR R, UK F i 266071)

HE: HRRA CEMEA N (COOM) K % W i 4o ] 7R B K F B AL A0 89 30 B 15
B, ZRAR BT B AEF &, 2 RN ET FHEEZKEREE RSB K
F CDOM #y R e K it 4 4E, # it 7 CDOM Wy KR4 K~ R E A HAE. THEAMTER
HERBEHWRFZ . £RE 7, OK KA 355 nm By %k & % [a355)] & B K 0.23~9.09
m, FRKEZRAHEZREE, REMREHANIEEK M ERXZEHEMR, £5F XA
BEEANEEGENR, BERAKRERNREARRKEAS, X E. ABENNERREE
#H T KEH CDOM, & RBILBYE R A aB55) BEKE. #ERMKEZ M 1.3~2.5 fF,
CDOM 72T AR 4y 1] R A o '8 B B B AR @3 & E (Syrs-205) 36 B A 0.013~0.036, 4h
WX G X Syrs00s HHE R EFH THMAKX, 4 X frihiE X CDOM F i IR AR b £
Ews, MAFRUBREANR A E; LF K CDOM # 0 BB X F & & ANk E 2K
ERHER, IBHTRENEEREY IS ERSE, BWRAMPEREMRZES. Ol
RN E (SUVA,sy) 36 By 4.60~14.10 L/(mg'm), T K. JU#% KA % KX SUVAys, &
ENEMNKEFREZR G AT, CDOM 3 7 M 3 #7458 36 75 T A0 4 1] 18 A o 3 3|
mA; B X s R BR AT SUVAs BEF THHMER, AREW, B
AR TEVE S 1 R K AP R T IR 2 WG AR AN, B g 8T R
A REW BRI AN, FETERAER EANERME . AR R WG E IR K
# CDOM Hy B e Ve o = 6] o A7 AFAE HEAT B 2, FT M 2| T M 78 /K 3R 78 0 BOR I0 0 42
CEIE &

KR H OB AN, B RK AL, EAKE;, R, £2HE

PESES: S914 SCHRFRERS: A

A 07 A WL (colored dissolved organic  BUAIJEZEAE ), 2 AT HLYY (dissolved organic
matter, CDOM) J& 7K A= 45 3 ¢ 1 filk 1) 35 22 K I matter, DOM) H1 EA AR PERY R4, HOoR TR
HFERMEEEER ., &R, 22ER. EH 7% 5 AR /K BREE PR B4 ok AR 1Y) E A

i HEE: 2021-08-13  {EEIHHA: 2022-02-28
BENE - EXKE SRR (2020YFA0607603); 5K 15 8%} 5 54 (U1906216, 42376160); 1l 7348 [H SR} 2
4 (ZR2022QD035);  H E K =R 0F 55 Bt 388 K F2 A 7 i 36 AR B ML 55 2% % T (20603022022012); 1
BB} 2 e ik s P 5 SRR B T (A 2 <Se T vb [ AR 7S SO s R TR ( XDA23050402); IHARE E K
AbHG ) 37 TR L 10~ {g B g v BR B38 T2 (2018SDKJ0501-3)
E—1EE: R BR), WFIEKFHEAESHI, E-mail: wuwg@ysfriac.cn
BIEEE: ke, NHRKFRHEASSHENBICH S, E-mail: zhangjh@ysfri.ac.cn
WAL AT © (R 524%) 4 (CC BY-NC-ND 4.0) Copyright © Editorial Office of Journal of Fisheries of China (CC BY-NC-ND 4.0)
FRE K= 2% 4 E 7 sponsored by China Society of Fisheries https://www.china-fishery.cn

1




EY’JA’ %

JK P4, 2024, 48(2): 029107

CDOM & — /LA B A= (iR A AL 2, Ok
WEE, KESRSETH CDOM 4 Aktii CDOM
5 CDOM, Bl CDOM T8I T + 3 b iy
[ = 7/ NG SR A ) @ 1B L B TN ]
IR CDOM W F2 %2 VRUAAE Y . 280 0 S e
T W A A LA R K A mp i A e B Bl
A CDOM PR Ky i 7 DOM (1) 5 5 41 il 358 45
T IZAFAE T AR K A 25 R 58 DA B U ] it
Ao, HARR SERMEALT T C. N PEILER
()4 Yy Bk AL AR PR AR, R A
PR I R A 4 R T

737K b CDOM (13 5 Be 4 o 58 2, A
Bili VR 50 H A 22 8 AS TR AR B R
CDOM Z i, M7k FZ5HZN) CDOM Z i), #B
Al RE R B R A e 2= 16 Y. CDOM B 6
TEM PR Y, HARIE IS AN AT LLRAE DOC %
i, AR DOM 78 K o AT B e AL B .
7K ) CDOM X584 F s Y I B AT 5 21 B i
WAER, HOBm i re R 2 B DR A AT LB X
] £L AP G DIz s o, TS R B S A R
FARBOCER Y, WO 2 F B FR1E CDOM
BRI F B Z —, WILRE, LR S, %
HNROGIE (SUVAsy) . R BT M R B0 HL
SRR R PG BR o B AN AT UGS A AT R I
REMET B IFSE CDOM SKTR . 4 DG4 HE
MEZREFE, HETC® ZMHTEE. W
FFN AR 9 55 A2 28 & 48 v DOM [ R AE iF 5%
CDOM [F5E (eI AL M ER T % | WP ethr:

TV 1 SR A A A LA i

rhE R AU K SRR, DR, Bk
SEFRIHAE Y B I T e A7 21Ok R 22 1 ST
TRE 7K 7 58 72 ¢ D 5 B0 (4 N SR 3% 30 1 I R0 3 BR 1Y
T A S A5 G R B REY SR BE T B 23 5 K s
ALY (DOM) YA BURHE , BUR MK Hh Bk R
EARRT, HETMIE 25 T8 = &k
H—FRFE RS CDOM BF5E =, 1 Dl 3 5% A
R4 CDOM WIS AL o T e 23 (] 43 A7 S5
P fIE L 5 S W55 BE 17 3 78 1 a0 20 A VE H S
SV IR E AT S BAT AR AR R B X
FNHE K SRR FE D, DAYV PN ) S XA U HE S 1) D
25 [4EW5 . MFLES DL (Chlamys farreri) 55 | FRFHIX .
DI [ 37 (Saccharina japonica)] IR FEIX . KA HE
KFFEIX, BT —FfgmEME, X 50 kA
ENEE=CR DB IV -t S N G L
A WSETE AT ROR, B A KRN EE,
Xof S I T IAS ) % X ) CDOM 9 IR AU
2 (6] 43 A FRAE SEAT W 5T, LA BRDRE 3290 S Vg 45
CDOM Y FZR YR S e BT RS FLAE, 4T 1 il
TREZK FRFE A T A5 8 S A5 B

U bR

1.1 #FRXE

T 2021 4FFEZ 3 H) 43 KX ST T
WA (1, B Sk R S0V IR s A0 VR
T B IR I 1) 5 2 AR Py, NI P ) A it

37.15°

N
/.
ARR

\/

/.
N

\/

'\

A

\/
/.

N

\

Z.

37.10°

N

N

A

N
Z.

N

A

N
A

N\

A

/\////
7,

A

N
/\

N
A

N

A

NN NNNNNNNNNN
N

A

\;\/
N
N

N\

A

\/

'\

A

N

A

N

NN
\/
N

" %

N
N

A

A

37.05°

/\ A

A

AN
AN
MRRRRNRNR
NANAANAN ’/)

U —

bivalves zone
bivalves & kelp zone

B KX
BA2 LR IX

g5 1X kelp zone
£ 1X  nearshore zone
— 14NfE[X outer sea zone
37.00° : :
122.40° 122.45° 122.50° 122.55° 122.60° 122.65° 122.70° E

1 RIAERFIHGL
Fig. 1 Sampling stations in Sanggou Bay

https://www.china-fishery.cn

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



R, 5

JK P4, 2024, 48(2): 029107

A X I AK R R R X JAEFRFE X, S1~83), Dl2&
X (1~3). MEX GRIEX, 4~6). X (7~9) Fl
HNEEIX AEFRAEIX, 10~12), WA usf it 15 4,

1.2 HmRESTLE

TEAKRE ST 25 5 L B SRAK 2SR AE . IR
REEOIKEGE, B NRERZ . TR
JIEJZ MK, A7 8l J5 57 B 28 GF/F B it g Jm s &
30 mL FEEBEER, TURRE i ad /N RPN S) R
Je#% (van Veen grab 250 cm™ 7 [H) #RHL, REE
JZUTRW 2 R O3 DA TR 1 L0 =,
30 31 L 5 2 250 AL 5000 1/min B5.0 10 min 15 F)
TURL (] R K, ] Bt /K B 2% T 30 mL A e B
B RO R . BRI AT CDOM Ry
L AR UGSl R A DL (DOC) 45 b Al
S, VBT 20 °C EEGORAE B A I AR
1.3 BUESR

DOC R H i i AL AR L P 5, B
mg/L, FERRR RS0, TS B WLk 5
Hr{¥ (Elementar Vario TOC Select, fH[E), HA&
TR AR Ol DALY ) (GB 17378.4—
2007) AT, W AKRE N g R KRR, B HLIKk
(TOC) e R Ak DOC ¥ .

CDOM W W ' 1% R FH &5 HE UV-2550 %851 7]
WA SN RE T T IN E , DARB AR AR R as A b7
FLER R, R RS OR S WAL 3 b BT R R S AR
200~800 nm i [l AT 1S4, i E R 1 nm,
JIT A WG RE AR 40 680~700 nm i3 K 115 [ (14 Y1
PEATHT 5 R 22 S AL ER AL A 1 . W R % LA
TR,

a(X\) =2.303 x A(\)/L
L, a) MK LB IR R, A /m;
A AWK AR, Lo, f
ik mo, AWFFEIE 355 nm &b A9 i R %k a(355)
FF /R CDOM (AR AT e B2

TETERFR Sy75.005 A 275~295 nm P K B R H
LML A AT ORI, AT RAE S T
Ak N % K CDOM B4 iU IE (5 L. i
BER (Sy75-205) TR A

a(A) = a(Ao) x exp [S (Ao — A)]

L, a(hg) BB IR 20 BFROMIR R B, AHFST
W1 Lo BEFE 355 nm WS E P,
SUV A5 483K Hy 254 nm YW I RS %

R E K7 2: 2 E /) sponsored by China Society of Fisheries

W DOC I EZ b, nI/REKAE REGH CDOM
HFFFMEN, SUVAs, AN

SUVAjs4 = a(254)/CDOC

K, SUVA,s, WHLERSMIOEE, A7 L(mg m);
a(254) R I K 254 nm 19 2 UK R, B0 O /m,
Cpoc N DOC e, Hifiiky mg/L,

FRE I T I R B2 L (B, © Es) IR
7 i CDOM AH X 43 Joi dt 1) 722 Ak A% BB,

E, : E; =a(250)/a(365)
K, E, 0 By /KRN K 250 1 365 nm &b I
RAHI A, M a(250) AP 250 nm B
W R AL a(365) A 365 nm B AR R 2L

SEEGEE R ] Microsoft Excel 2010, Surfer 8.0
F1 Matlab S8 it 84 #4753 0 Je s B, R SPSS
22.0 B {4 0 2 ] 22 S5 64T B E 5 22 40 BT (One-
Way ANOVA), P<0.05 H25 %, P<0.01 Kz
S

2 4ER

N

2.1 F|EEZ a(355) NTEE D FIFHT

FIEREZEARRIKIZN a(355) 1Y 18 43 7
fE UL 2, 32 a(355) 248 k3 [l 2 0.46~1.60/m,
YI{E A (1.10+0.33)/m, a(355) ML f# X [a] DI 38 [X
BHIRRAL, ZJE7E BRI T 5 [ AN X% R
fik; 12 a355) LG FIhy 0.38~1.35/m, ¥I{EN
(0.99+0.27)/m, a(355) ML 5 X 1) DL IX B8 T,
Z Ja 78 DU e X ARG S ) A1 i 5 W T IR 2
a(355) A8 4k JL Bl b 0.23~1.31/m, #J{H N (0.81+
0.34)/m, a(355) ML 5 IX i) D 48 X B i fa AR, =2
J& TEET X T 5 5 ] S 2 T A OB ] Bt
7K a(355) 28 AL T Bl ol 2.43~9.09/m, HI{H Ky (5.04+
2.11)/m, a(355) Ml 5 IX ) DL 3 X B i FR AR, =2
Je PEIREHT X [ AN T T 5 o
2.2 RWERRERXIE a(355) BIPIEELE

VB WG X R Z KRN a355) YME 8 E 5
TIRZAKE, PR FHE THAMS X EEKX
a(355) BI{E W T DL X RSN X (P<0.05), i
DU X AL 3 X 25 S R B 3 (P>0.05); 2 D12k
X FIANAEIX a(355) M 2.3 T HAbA X (P<0.05),
DU X a(355) ¥ (8 b 35 I T 15 7 IXF0 A ¥ X
(P<0.05); JiE)ZMT X FAMNAE X a(355) ¥H & &
T HAA X (P<0.05), T X, DU XA DL 4

https://www.china-fishery.cn



K= 244, 2024, 48(2): 029107

N 1.6
37.15° l( 1.4
a( g
1.2&
37.10° o
\ 1.0
5 M 7 Hoe
37.00° ) surface layer 0.4
122.40° 122.50° 122.60° 122.70° E
(a)
N
37.15°
) 1.0 £
37‘100 - _ 0 8 lr)
37.05° 06%
H0.4
37.00° 7M bottom 1a_yr:1 0.2
122.40° 122.50° 122.60° 122.70° E
(c)

N
37.15° ¢+ 12
g
1.0 =
37.10° ¢ -
1~ 084
o 5]
37.05 W 0.6
1ntermed1ate layer
37.00° /. 0.4
122.40° 122.50° 122.60° 122.70° E
(b)
N
37.15° L 6.8
g
37.10° | . /‘ 522
j 2
37.05° t+ VUARIAIBR K 36
sediment interstitiall
37.00° / water 2.0
122.40° 122.50° 122.60° 122.70° E
(d)

2 REEFZFAREIKE a(355) BT H 2 HHE
Fig. 2 Plane distribution of a(355) in different water layers of Sanggou Bay in spring
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Fig.3 Mean comparison of a (355) in different zones of Sanggou Bay in spring

1. nearshore zone, 2. bivalves zone, 3. bivalves & kelp zone, 4. kelp zone, 5. outer sea zone, the same as in Fig.6 and Fig.8. Different letter superscripts

represented significant difference, P<0.05, the same as Fig.6.
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Fig. 4 Vertical distribution of a(355) from middle transect in different zones of Sanggou Bay in spring
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Spectral and distribution characteristics of colored dissolved
organic matter (CDOM) in Sanggou Bay in spring

WU Wenguang ?,  ZHANG Jihong *, LIUYi’, WANG Xinmeng >,
YANG Jun®, FENG Xu’, KANG Qinzi’
(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China,
2. Laboratory for Marine Fisheries Science and Food Production Processes,
Pilot National Laboratory for Marine Science and Technology (Qingdao),
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Colored dissolved organic matter (CDOM) is an important source of carbon in aquatic ecosystems, and
the optical properties of dissolved organic matter (DOM) can be used to trace water masses and provide informa-
tion about the dynamics of the dissolved organic fraction in seawaters. The ultraviolet-visible absorption spectrum
was applied to investigate the chemical composition, sources, spatial distribution characteristics and migration and
transformation processes of the CDOM in both the water body and interstitial water in Sanggou Bay, a representat-
ive semi-enclosed and mariculture bay in Shandong Province, China. The results indicated that, (1 the range of
absorption coefficient [a(355)] was 0.23-9.09 /m in Sungo Bay, there are significant differences in the spatial dis-
tribution of different water layers, both the surface layer and bottom layer gradually decreased from the nearshore
zone to the bivalves & kelp zone, then it rose in the kelp zone and gradually decreased towards the outer sea zone.
The a(355) in the kelp zone decreased from surface to bottom and then increased, high-density and large-scale kelp
mariculture released a large amount of CDOM into the seawater. The a(355) of sediment interstitial water in each
region was 1.3-2.5 times of the sum of the surface, middle and bottom layers, and it was enriched and gradually
accumulated in the sediment interstitial water. (2 The range of spectral slope (S,75.095) Was 0.013-0.036 in
Sanggou Bay, the mean values of S,75.,95 in outer sea zone and kelp zone were significantly higher than that in
other zones, the main components of CDOM are marine organic matter in kelp zone and outer sea zone, and terri-
genous organic matter is predominant in the nearshore zone. The content of humic acids in CDOM in the nearshore
zone was gradually decreased from the surface layer to the bottom layer, the accumulation of fulvic acid in sedi-
ments was high, and kelp zone and outer sea zone showed opposite trend. ) The range of specific UV absorbance
(SUVA,s.)was 4.60-14.10 L/(mg-m) in Sanggou Bay, the SUVA,s, of the shellfish zone, the bivalves & kelp zone
and the kelp zone showed a trend of increasing gradually from the surface to the bottom layer, and the aromaticity
of CDOM was gradually increased and reached the maximum in the sediment interstitial water. The SUVA,s, in
the sediment interstitial water of kelp zone and outer sea zone were significantly higher than that in other zones.
This study showed that large-scale suspended cultivation activities from kelp zone contributed more refractory dis-
solved organic matter to the mariculture zone and adjacent seawaters, and it implied that kelp mariculture had a
strong carbon sink effect and this sequestration was exported to the offshore waters through the current.

Key words: colored dissolved organic matter; absorption spectra; mariculture; carbon sequestration; Sanggou Bay
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