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et FHUT R Wi B 26 8 RS 2R e 48 23 0 Wi 2 1 e 3%
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TV R EE AL, . B A HLR(TOC) . B (TN).
C/N LRI AR E R R (31°C A1 81°N). 3z ] DL i
WA g A 2 IR -G REANTH A 1 W AR Sk TR AR B X DL
A DL STk A, JFIRAL T3 ATTRR Y 0 i
BEOEJE o5 T RS ST R R L, LU PR T
B 7 A AR TR A DL BT 23 A 5 K R
RNl B PR F7 4 D) e S BRI S .
1 MHET%E
1.1 A3 R

U 111 & (122°48'0.79"~122°50'5.23"E, 30°42'3.50"~
30°44'6.62" N AL BRI EE . FHILFER AL
I, RSHLGR RO E . SR 193 km, [
MR 7.1 k?, SEPAE-ZRREE ], HR R PR 2018~
2020 4, i Biosonics MX [Al75 HM e x gLl &5 3Ef 14
SEARRIIR I, 455 B KB K WS HIR A ] A
S, RN iR REO AR, RN R
AAEKIR 0~6 m HYAA7 X, R TEIE/ VT 10 mo
BV DR E A Y AR, RS R
(Sargassum thunbergii) . “FHi%(Sargassum fusiforme) . L
K 5 B ¥ (Sargassum vachellianum) . i 3% (Sargassum
horneri), f¥4 W ™A fLA 28 (Ulva pertusa) . W 3
(Dictyota dichotoma)~ . 5 JEFNIR . AL . HEEEARTG L
AR 2855 A 7 1 AT REXS DURRAT BT /0 A i JRCo ), 12
SRUse Ly 55 AL B TC ARHEE SO ST X, 12 DX Sty e 1
FEEE . AR, BB RS TSR A TR
TE NI EEBA e B 707 1] Ll T =Rl IR
JRBVERIIFEXS, 203108 R1, R2, R3 K3, FHAERRANX
SRR —ASRAEN AL, W R BLER 1.
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Tab.1 Site information of study area

X J5k JR KE/m BEEEmMm A

Rl BEG-AHEX 3-5 5-10 1,2,and 3
R2 JARMEEY AT 8-12 25-35  4,5,and 6
R3  dEAMERIEX 20-23 500 7,8,and 9

.hmAmmf

1.2 #&=k%

FE YT RS OB i 4 24 3 5k /K
VR K O 21 2 7 6 3 37 P9 R A AN IR L, DR
10~14 d J5 (DRI ] 52 KA 52 0a), B [ 2R TR
WAERE B VTR IR B IR, SRAE TR e
100 [ G W 52 58 2 bR A BRI DL 26 R, R I 7 B it ik
FE 120 DLE, EUTRU R UTTE I 25 bR 1 E
IR IR B B T R 0 A A TP fEARTE T
fE, H RN 5T .

A5 RV B X TR SR AR il AN 85 TS|k
Ve AR AR VR T X A R Z IR, BURIZ 0.5 cm LU
WULBIRE S, AT AR 06 A B4 PR TR
17, BB 5850

AV 30 2 7Kl K ZE A 5% X I B ML R 42
3AEET IR EERE S, AE AN 25 cmx25 cm.
W R R 4% A ) i EL BRSO FR g B 4
dit, FH 25 P K PR VA K AL T i R T LA 2 B B T
TR 1 B HLIBURL RN 2% S0t . AR 5K AR e S i i 4
TR O A FAETP MR T, AR5
LH AT

2 7 WKL HL 9 (suspended particulate organic
matter, POM): i FR/K#8 K4 15 L F£JZ 02 m~0.5 m
V7K o 23R KR T i) 2% 5 J5 B K R L E 3] GF/F B L,
ZESETE S g b 550 CHRES 6 h LI AHLY .
IR JE K POMFEASE AR 2005 H B8 TR e IR T 617,
B EN 2 LA

TRUR ALY R K IR 3 3 A 1) K SF- H 1)
15 min, RAEFRE 0.2 m~1 m MIFIERY . R
FESE IS 250 um F1 160 um AR Fid g, FeliF
W sh A= 50 o SR W T IR AR it 2o 308 381 90 S 7
550°C I KB i) GF/F I E, R85 i ik At
A BT R O A BHAS TP EARIR T AE, E A
HE—2 B4 HT
1.3 EEFH*

TURUDRLEE 23 BT (4 T A PR 2 1 v [ [ A e
(GB/T12763.8-2007), fii FHIOCHE EE 73 1Y (Mastersizer
2000, Malvern Instruments Ltd., UK)ZHIiA W AT
KR, BRI AN 3 REBCFIME AT 2 i,
FHR AR PR s A OB S IR 4504k 1 min,
UURWIRIEE >N 3 28 (<4 um). BfP(4~63 pm)Fil
fib(>63 um).
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JEHERE SR R T, BRSO, JRORAEAE TR
o7 o
TOC. TN ¥ J& MR {7 2 HAE (S C Al 8°N)43 5
FICE ML (5 E Elementar 23 & Vario-ELIIT) Al
7 & FUAE T (15 5 IRMS 23 ) Isoprime)l i . £
FE R RARGTE AR T:
0X =[(Rsample-Rstandard)/ Rstandara] X1 000
:TZEEP, X%i_\‘ 13cgz ISN, R’f%%:‘{ 13C/12ng ISN/MN, 5(13C)
A SCCONYEMIXTFARMESR B FERE . Hp, RIS E R
4 Vienna PeeDee belemnite(VPDB), 2% hrifE
H AN, UL BRAR I USGS40(5Cyppp=—26.39%o,
0" N ai=—4.52%0) Fl1 /N 22 B3 1 i (3 Cypps=—27.21%o,
8" NAir=2.85%0) A Xt S o X BT AT K 5 A 2 Bl 4 SR
B, TOC I TN B 524 B < 0.06%, 5'°C B 5 A
<0.07%o, 0" "N [T 5 45 B < 0.13%o.
1.4 HEJBRE FEZRAEIEKARE
T 7 A T 7 A R RN ML AR R 43 (1) A
()fi A
F=Bx(1-M)*S*xT\ )
C=AxS,xTrxt )
Horh, FoRWR o X B0 R S 7 A i, B gy BOAIR
AL AR 2R W, BT gem Y MORIRFEE SRR, S,
Sy 43 e 5T X St 35 7 AR VS T B, L7 m
Ty F T 53 ) S Vg RO AR ) A WL 35 15 € Ao
XA HUBRDUR R, PN g5 4 b B i ARLTC AR GH B
PN gem2d T e HUURRTE], PR d.
1.5 FHEHH
C A AT AR R SF, H R R AL iz 1 H]
FARAEBRGIRYAIUTORIENSE . A5
FH UL v i i 1] 57 2 TR A5 55 78 A0k B3 S ) 9 A ok U R
PIXT TR A HLIT 0 DT RR R, IZRT A TR I AR
BHETHE T, HIE T wmooE s Et, T
Bl BILRSI 4 25 A8 Sk 8% 25+ B 13 22 SR AR T T
X IRE B ) R VR B L Tk L ) T S A o b
RERVE P R HAY MixSIAR 4, R A 4.0.3. 9T
B fmoc M 81°C sHEM A S, Sk
w-RBFREEMCMO) IS Ry “JEH KT, I
Gelman-Rubin Fil Geweke 2 Wil 32 > 46 0 i H 45
EEAH. HIRGS AR R E N “RRIRE”

'h@AWME

GBI W =95 Wit A 7 N 1 B S Ta cX. 7/ A 1N e S K
HEATGE 50 M o B PR 3R Ty 22 3 B R AR DGV 43 A
Y118 ] SPSS 25 il Origin 2018 #E47, 255 &Mk
S P<0.05,

2 &R

2.1 RERBRYEE L BRIFAE

TG A Vi 95 b S B A0 7 3 ) 22 2 DA v Y
it PRS0k 32.15%~38.76%  49.50%~
66.75% . 0.77%~13.45%, FHERE N 6.04~6.95 um,
SRR BT S A I TR Y A G £ R A (B 1),
FEZS [R50 A -, UUR b I 4 A o B 2 2 B
BEI R, R A7 R R R PR g . FA
R 2 s R BoR, ANRE RS P+
I EDRL BE 22 58 .35 (P>0.05), ASTA] S i I B A DT
By . 05 25 W3 (P<0.05), ANIE A 13HY
UUR R Bl L WD . RO RN (R B 22 R OR
(P>0.05).

Earn T mw L

100-- fzzz7) . wzz - zz
80
S
= 60
Sy
X
ko
5540—__________
ES
20+
0 RI| R2]RI[RI[R|RI| R | R]J]R3
651 7 8
e R
K1 DURPRAR K
Fig. 1 Grain-size composition of sediment

2.2 RERBMBERAE S HIIE

TC K38 37 e BT W S LR A BB (TOC)
SA(TN), BREHAEC/N)ERS 34 0.70%~2.41%
0.11%~0.41%. 5.53~6.48, =/HFFEIX I TOC, TN
FICN DL 2. TR TOC Fil TN R ZS 73 A2
PA R1>R2>R3,7 A>8 H>6 A N E Ir &0k,
AN B R EE B 3T TOC F TN 24 5 5. 35 (P<0.05),
C/N 5 AN B3E(P>0.05); AR H G TOC . TN
Ml C/N HE2ZEH A BEP>0.05), Ltk R0,
TOC 5 TN AHXH: & (E 3); Ui TOC Fil TN &
58D &7 FAH e B 3 (] 4).
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Fig. 2 The characters of TOC, TN, and C/N ratios in sediment
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Fig.3 The linear relationship between TOC and TN in sediment
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F1 8N HE A 1 H—20.48+ 0.03%0F1 2.34+0.48%0; R3 [X.
I8 813C F1 8N HHES3 51 H-20.48+0.01%0 1 4.05+0.06%0
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Vst =0.102x+0.643, R*=0.80, P<0.05

V5,=0.018x+0.099, R=0.80, P<0.05
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Fig. 4 Linear relationship among sands with TOC and TN in
sediment
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Fig. 5 The characters of 5"°C and 8'°N in sediment
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23 BEBAHBORARLEFERLL
5B IR X A

KA HER) §C JEFIFE-20.28%0~—14.71%0 2 [H],
8N JEFEITE 0.43%0~5.15%0, C/N FLIETE 10.85~19.28
ZIi]; POM Ay 8"3C 7E-21.35%0~—17.94%0 2 1], "N 7
1.35%0~4.88%0, C/N HLEFE 5.25~8.39 Z[]; TFiiFHEY)
) 813C 7E—23.14%0~—20.99%0 2 6], 8"°N 7E 1.49%0~
4.68%o, C/N HAHTE 4.46~6.55 Z |8, SEXEILF 2. %
FEUUEYIE 8°C. 8N C/N (I & 7e A e ik
YHEITE B N, X R KA | POM FITEIFHY)
PR DU MU g RIS AE (B 6). FREAER T
20y MM, AENRICAEYI §C 225 8% (P<0.05),

‘MmAmUE

3N 253 AR B F(P>0.05), PRI A POM Y C/N H
23R BE(P>0.05). 1T POM 1) 8°C, 8N #1 C/N
O AR 98 B34 5 A ) F R B A S, HO
§"3C I C/N HUAR A I (EA T K a2 R i i 4 22 ],
KK POM LR KIS T IEAE P R TR

2 OBITEYE SC. 8'5C. C/N4HE
Tab.2 The characters of6'>C, 3'N and C/N in endmember
species
i 313C/%o 5" N/%o C/N
TFUEAE Y -21.79+0.71 3.23+1.28  5.51+0.73
BEIFFR ALY —19.80+0.84 2.99+1.20  7.02+0.88
R Y 3 —17.50+1.43 3.40+1.11 14.85+2.54
20 F n e

< BUB
16 -
KT

8+ POM
g,wvif

3
aRERIZiEk7]

TR M

~

0 1 1 1 1 1 1 1 1 ]
24 -23 22 21 20 -19 -18 -17 -16 -I5
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PLFEY 813C #1 8PN, C/N X Z

Fig. 6 Relationship between 5"°C and 8"°N, C/N in sediment
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6"C/ %o
6
24 RELHH KRB FEFTIRARYH IR 6
T 3}

T #K
D tSrhmeRe A RIS AL R B, 6 H R
MFEEXT R1, R2, R3 XIUTRUA LT TikR 53 5]
9 19.10%~27.40% . 6.30%~7.40%F1 2.30%~2.40%, 7
A5y 34.30%~45.60%. 12.80%~15.00%FH1 4.80%~
5.00%, 8 H43ilh 24.00%~33.60%. 8.20%~9.60%ll
3.00%~3.10%(& 7). KAV EEXHTTEYIA AL TRk
R ZAMEEEE R 7 A>8 H>6 H, RI>R2>R3, HA
R 22T eI, NTR] B e B s DX sk A IAg 5 XU AR
YA BT Y BT 24 55 18 3 (P<0.05); ASTR) A 1 K
T BEXT TR A ML ) DTHR R 25 57 I 3 (P>0.05)
2.5 EEGRSEFEEFRRBHAIKEE
6. 7. 8 ARG R0 7011 g/m®, 7313
g/m’ 1 004 g/m?, FEAEEIKFHL K 90%, TOC & HE2140%,
VRS T 2 40%, X HUURLE A 17.10gm >d ', R1,
R2 I R3 XA AR 25 000 m*, 80 000 m” Al

501

KOHES TR %
—_ [ o =
[ f=) (=) (=)

T T

(=]

6/] 75 8J1
Fis i) 13585 251

7 iR A0 R i e XA A AL B9 T ik R
Fig. 7 Contribution rate of phytoplankton and macroalgae
to sediment organic matter

600 000 m’, MRS R A (DI TS, 15
XY 6., 7. 8 H I EE R 5351k 2.80 ¢, 2.93
F10.40 t.7 A )8 A Ryt vl s Pyt il TR, 29
A 2.53 t BRAEIX—I KR SR N A RS v,
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HUILEERE 7 H IS B aE LR . AR AR (©2)
R 7 ARSI R DUR L, R1. R2 A R3 X443
S 0.30 t, 0.38 ¢ F1 2.12 to ARYE 2.4 Hilgsefe AR X,
XTUTEIAA ALK Y DTEREE, W5E7E R1.R2 F R3 X7
SRR T 0.12t, 0.08 t F10.10 t, ALY 0.30 t EFEEAHL
Wi AT, 2 i e s e 11.98%.
3 it
3.1 ERGARYA IR R

LR VE VTR A TR M 2 —, JLRBAE—
FEE LR DT R R R, S s
FE A P ast AR 3 2GR AR AR KT 66 um MYTTAR
Py FEARRFE R, DU P (>63 pm) i HL 5T
U AL & i 3 B A O, X Ul B S S DR b
HA ML EBRAAERAERT 63 um UTEYH,
PRI A A 18 8 3 DU RR D A AL IO SR R U T R 2
JE R . O/N A, §°C M 8PN T T IX
KA RGP VTR AL RN T 202
FEFM, BliHh C3 MY R HLIE K Y 8" C A3 4351
H—28%0~—26%0 " F1-28.1%0~—25.5%0>"), i J5 A KI5
83C JE FITE—21%0~—18%02 [A]12°), AHF 5T b 4355 I A
YRR A LT A 8 C (-5 RA LAY 8°C JiE
R, mihEkiEANLR §°C JuR, HAKRAEE
B, DPLAT DLHE R Bl U8 A HLTX A58 10 52 0 B 1
YRR RN T A KR4 £, K
C/N HAHIEH KT 20, MEEEAILBAN S & EA
i, H CO/N HAE 5~9 Z P gk A S R G5
T, KUY C/N HUE/NT 8 S LAY I 5 1 ok
VR, KT 12 b H R PR AR IR PO, FE AR BT,
TG RIZVORY AL C/N HAERE R
5.53~6.53, DRI, % X sk T A 47 2t i A5 ) g Y AR R
W, 5 8°C ML R—3. AN TR
A WL 3 B AR KA . POM FITRIFAE 4,
AHFSE 3 45 TR 22 W] POM S8 K JR 386 28 AT S A 00 14
RAEY, B TC AN 3535 DU A LR IR R K
UG SRR U R TR B DUk, X 5 R R 2 XA AT
B i ge R —
3.2 HARBAIRGH ZLH5AGE X

6 J )i s L AFh A S . RUB S SR T %
BRI, I 7 AR R AR EKAE, RS, IR
e 7 A AR, 8 A ARk B /M,
UL 7 H#] 8 H LA Z A1 K g e g 7=k

'M@Ammw

HEAFREE AR 1 G U A LT
AR 2R 98 5 0 TR AT AL B0 STk R AT — 2 22 57
DURRMI AT LI 25 MR IR 96 5 X DUAR W) A5 BB A BT
BRRIGFRI N 7 A>8 H>6 A, ik FEZ gk
RS TEN . 7 ARG T, Yk
SER PR AR, BEE AR R 6 H ORI H A
il 7 G, VR AL M R R AR, R A
RN, 8 ASEEAR A, RS ERAR
P, AHBER AR AR 7 A E SR E, SR
FEA R RIS, TR 6 F 8 R IR X LR
AHLTTTERRAR T 7 A o AN, WF5E IXEUR IR R
T A A O 22 A0 R T AR B R DX, ot i) 2 2
hEATE 5~9 A, XWETE—ERE R
YU A LB 1 4347 5 S R

XTI VRV R SR XA K A R R B R
B, BEAI 5T DX I 7 7 o 105 AR ) B g A 3, LR
YA HLJSE 8 AR e A IR AE W %t DURR A A7 HIL s A T
Mk SR R A 20 AT X =AY
DI GTRR A BILJST & o A Y T i X AR AT BB
A BT AR IR BN R1I>R2>R3, HIBEHE AT XI5 g
B A DAY B G, DORH A BILJB R
g 0 DURRA BILJS 19 BT RR AR 2 35 R o, X R WIAE ST
DX 3585 5 A T A ) 1 P g R 2 T T 3 T R DR
AHLTCE RADRIRAE AR, X500 K
A AR S R G T W IR R B X LR AT BILJBE R W) )
WFgE s R —3 120,

33 BEZHRE XA
WEGERNE T N RENEBESREZ —,
i 35 R A A2 U0 TR R A 35 sl FE BB A 25 7 AR R AT AL
PRI WEAGTT, R IR 82%iE A T R i
T, IS R T I A S 23 B K A B T T b
AR IX P, 33 5B T K &R POM K IR K Al
Vg S5 RV DA 0 T 5 T R 1 0 DB — 3. K AR v )
PR E TR i 1y o B rh S AW i IR DR,
TR R R B Y DX AR, I R AIR
A 77 7 R X R AT A P B L R RET AR
FEVPAN S SR BN, WEE YR 7 A, e e
A B R R TR W e 37 U DU ) v 19 U6 9 A IS 1 4y
Sk 2.53 ¢ F10.30 t, FEATUE A BB 2 o it
B =AY 11.98%, A BId 85% 1) i [ fi &
SIS FIE D R, SRR I e SN
X 2% BRI 3 3 6 AR W IR 0 35 B Th e AN UNUR R
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BEBEGES R AR S, WA R 6] R ™
W SR HE X T 7 R T A AR L sg
B, —Jrim, b A i s ] v v R o8 4
FER, HEARIAR BT MR R BT AR
WPt — 2L, 55 —Jrhn, T — AR S R A Rk
AL, BB BAT R A R X R g
1 A 1 B PR 28 S B B v e 5 O R S ) A R
AL ARR TELE S SN S S I N 4 7 bR A
JF8 W ik B AR AT X

4 Zi

FRAE X UTRLY B R BE ALY . C/N HUAE AR S (]
(L Z AL 4 BT, W LI I 1 IV R DU AR A A AL
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Distribution characteristics and sources of organic matter in
surface sediments along the coast of natural seaweed bed
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Abstract: Seaweed beds are among the most biodiverse ecosystems, and sedimentary organic matter is one of the
important material foundations supporting the biodiversity of seaweed beds. In this study, the natural seaweed bed
along the coast of northern Shengshan Island, Zhejiang Province, was selected as the research area, and sediments
and endmember samples were collected from June to August during macroalgae littering. The grain-size composi-
tion, total organic carbon (TOC), total nitrogen (TN), carbon—nitrogen ratio (C/N), and stable carbon and nitrogen
isotopes (3"°C and 3'°N) of the sediment samples were analyzed. The source and variation of the sedimentary or-
ganic matter were evaluated using the Bayesian stable isotope mixing model. The results are summarized as follows:
1) The silt content was the largest, and the sand content was the lowest in the sediments along the seaweed bed.
Thus, the sediment type was clayey silt. 2) The TOC, TN, C/N, 8"°C, and 8'°N ranges of sediments were
0.70%-2.41%, 0.11%-0.41%, 5.5 %0—6.48%0, —21.79%0——19.60%0, and 1.56%0—4.26%o, respectively. In terms of
spatial distribution, the TOC and TN decreased with increasing offshore distance. 3) The relation among the
grain-size composition, C/N ratio, 8'°C, and 8'°N showed that the sedimentary organic matters were mainly derived
from the mixed contribution of macroalgae and phytoplankton. 4) According to the Bayesian isotope mixing model,
the contribution rate of macroalgae to sediment organic matter was 2.30%—45.60%. In terms of spatial distribution,
the contribution rate of macroalgae to sediment organic matter decreased with increasing offshore distance. 5) The
assessment results of macroalgal detritus production and sediment organic carbon deposition showed that 11.98% of
the detrital organic matter produced by macroalgae was deposited into the surface sediments along the seaweed bed.
This study provides data support for assessing the production scale and spatiotemporal distribution of macroalgae

debris and the conservation function of fishery resources of the seaweed bed.
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