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Abstract: Typhoons are one of the most significant ocean-atmosphere interaction processes at the weather scale, exerting a large impact on the
marine environment (including the deposition of organic matter) within a short period. The effects of Typhoon Morakot (2009) on the
compositions and distributions of sedimentary organic matter (SOM) were analyzed. The distinct influence of typhoons following different paths
on SOM was compared, and their mechanisms were discussed based on the analysis on grain size, total organic carbon (TOC), total nitrogen
(TN), and carbon isotope composition (8"°C) of sediments collected in the Mud Depo-center of the Zhejiang-Fujian Coast before and after
Typhoon Morakot (2009). Results indicate that Typhoon Morakot (2009) significantly affected the compositions and distributions of TOC in the
study area. The findings from a three end-member mixing model revealed that the sedimentary organic carbon in the study area originated
primarily from the sediments of the Yangtze River Delta and marine phytoplankton. The influence of Typhoon Morakot led to an increase in
primary productivity in the study area, resulting in a higher proportion of marine-sourced organic carbon in the sediments. Additionally,

nearshore sediments experienced significant erosion and re-transport due to the dynamic effects of Typhoon Morakot, leading to a reduction in
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TOC content in the sediment. The differential response of sediment dynamics caused by the asymmetric wind field of typhoons with varying

paths led to distinct impacts on material sources, marine biogeochemical processes, and sediment transport and modification processes within

the same study area and thus had different impacts on the compositions and distributions of SOM. These findings provide a scientific basis for

the comprehensive understanding of carbon burial in the coast and shelf under the influence of extreme marine dynamics.

Key words: Typhoon Morakot; sedimentary organic matter; endmember mixing; sediment re-transport; the Mud Depo-center of Zhejiang-

Fujian Coast
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Fig.2 The meteorological condition of the study area during field surveys

The orange-shaded area indicate survey periods, and the red-shaded area indicates the typhoon period.



30 T M S5 5 1 20 M S

2024 4 10 H

(Bl 2). BffE, “sahive” mdeRe 3h, 52 mm g w5,
AT 8 12 HIHE ., MR IXHEERMN 4K
Af ) B, “ BERL T A Wi VLA Ok T OF 29 1240 mm
B R FR B o 2 A K SR T K R, T 1) VT R K
RAETREMEMES, B T2 ERIRH K
2, [EE, & R sl i B 5 1R R TR W ) TR
T 5 B aE, JE ek AR T TR Y 0 RN AR 2
fIERT=1,

2 MRSEINE

21 MREESHRRE

AW GE AL TT T U A 9 A Ak (AL
B 1b Tz ), 78 B AN 3 A Al R ) SR 46 3R 2 DR
Yy, i 48 A1 i U B2 2 em R TURY, il
By G R AE R4S, PRI RIA BT ER
M. & KT A& KUS B9 98 2 5350 F 2009 4F 8 A
1 HA 8 A 12 Hikdr, WHes 729 3 K, 435l R4
T 294 F1 23 MR ZVIBEIIFES, . A KETHTR KK
S, B KUXGEN T 107 m/s, TR E/D T 1.6 m; 5K
JE WK 32 & W, KAAE, IR 5 2.0 ~2.5m, K
AT 13.0 my/s, YA A [a] o i 00 2URDE AL, SRR
FERFFE X el sty 5 43k i (& 10) BURE o

22 HE&EAW

22,1 KESH

f8 /5 10 mL 30% 9 XA 7K (H,00) 5 1 mL
s HCLXF 0.5 g 2247 s B DT AR i A7 T b B, 4 Ak
b A ML I BRI RS, 1 Ve IR S5 I A 7S J
W R B AE Sy 43 HIGRD, SR J5 R 75 A3 23 020 52 30 s,
Ab B2k W JE i 3O R JE A ( Mastersizer 2000,
Malvern Instruments, Ltd., UK) #4757 B 2 . {Y 4%
W1 22 7E 3% LA . MAZS R ki #2 <4 pm R
BB g, RiAE 4 ~63 um Ry By WKL, ki AR >
63 um MR RLG, I AR LT AR S
222 EAHMHE (TOC) . B R (TN) F=42 & 8&
Bz Z 2B %, (8°C) #9m &

I 1.2 mol/ L Ay Hi HC1 Xt B4 #E 47 R £k Ak #1
DL BRTCHLER . W2 Ak 5 A 2l oK 2R 47 22 s vk
2Rk L2 BRI HCL, YRR IS 7E 60°C F T4
FE S, TR UM R o R AT 5 A it BT £ 22 S TE L
BRIRER S FREX 25~ 30 mg JORR R L FE 5 4 3 7
Bpr b, 48 H T2 S A A -FR R A A7 2R BT RS I AL
(EA-IRMS, Integra 2, SerCon, UK) il & TOC, TN &

HSPC M. FEMTTIE 3 25 FIAE, B8 12

mn A A 2 A FRERE i, LR TE AR A R 25

813C LI ML A E Brtn i (Pee Dee Belemnite, PDB)

YERZ % brife, HHRA KT

(13C/12C)ﬁ%

= ((ISC/IZC)M‘;‘({;E

35 /9 TOC 5 TN & 28 il R Ak 2k B Tt

PRk IR £6 & 5 &2 E , 2R 45 5 4R DT AR Y b (1) TOC 5

TN & & . TOC M 5 K Ji 24+0.02%, TN il & 5 JiE

h£0.002%, 8"°C W2 4 B H+0.2%0 o FE i 73BT H
SRGERER A =M VEOE 58 T 58 1

23 ZimmiBEAER

TEIA] T DX 38, Yo7 38 A A B Il A ML B A A
PLTIR A 5 UUREUE A DR v o 3 88 45 ML 5 76 UL
TR 22 D5 T 00 1k 0 B8R e . o A R M S B, R R
HH 55 00 U i R R UR A ML TS [ B SRR AE o T 1350
U 22 s A& i A ML BE IS 2 46K 3 D1 8 A= W)
P sh i 5w T T TR VE UE A KA T I IR
W RN 4 B 7 o R B R B AR, R R IR
T DX 3k

AR SR =% TG TR B 1SR B 5 XU AR A AL
e 149 oA JR E AT 43 B o % oC 2 8K (8C AT N/C) 3k A
Zhang 2502 NI = A RN B = A MLER SR TR
16 22 0 B FbRofE 22 (3% 1), JF HLBAE I8 A
FRAE . RIS E R (MC) BRI, 75 % JE 3% T
SHEEY BT OLT , 4 Fr TR b AS TR R R A AL
fe By BT ER L ) . i FE ¥ 7E Enthought Python
Distribution 7.2 iz 17, fCHS Hy Li 255 $2 46 &
A3 76 1Y 1E 2 43 A H BE AL 40 000 000 4~ A
[ 400 000 /NFEAS, LA W] sf il /2 T 51 5 7

13 13, 13 13
O " Coagifimyn +0 C=yam/=sam +0 Coprrefigr =8 Chr,

—1)><1000 (1)

(2)

N/Coapgafinn+N/C= s = sum +N/Copgpefirge = N/ C*‘r:(u”u)
3

S = s g = 1 “)

A, v S= s Srgre 25N R RIGEUR . = A PR AN

F£1 ZummREEE P FER T E™
Table 1 The end-member values used in the three end-member

mixing model®

T TG = ST WA TG
3°C  870%0 +£1.0%  —22.1%0+1.5%  —20%0 + 1.0%o
N/C 0.080 £0.019 0.057 £ 0.007 0.154 £ 0.053




5445 5 5

B, S B SR T (2009) X # U R 85T HR O OB BB 2L AR 23 A FR) R TR

31

TR YT BILAR XA il B9 SR LU 8] o ey T YT HE
ABIFTE DX Tl 8 400 S e AR T VIR A o, F 5 IX
B Bk A A VLAY I I R = A U S T SR o
XA SEUEREHLANEE 5 R, B4 s C iy B E AR 5
/T 0.2%o0, PRIE T B A G AR E 1

3 4

AR L FE 53 70 HFAE

WF5E DX UURR P AN [R5 20 3 5 5 v fEDRL AR
BIGE TG B NS 2 B s o 7 U A 400 1) A AR

31

#2 HMERRRRA

BRI B S R L o £ P E R, /B
W B2 5, WFIE XU L 2 AR AL, 2 2R N #
DR G B b 1 BRI 38 R s/, [ B O
% X AR AR R i B T R A (& 3) .
& Kk BT, A5 58 X By s ERLAR BN, AR R S
R R B RBEIREEIX, XS5 G, PRI
DU i DR AR o 250 K, R Ak ok A% 32 28 A FE i
FEXACTR S AR, 878 T 5 KB [E] 587K 30 ) % F
EMESIR AL/ O E S Al

3.2 MY TOC. TN. C/N#8°C W4 B

9% X UTA Y TOC, TN & . C/N DI M 8°C 14

1LIURR B KL S 4B R A B WL T REHELE Rt

Table 2  Statistics of grain-size and organic element characteristics of the sediments in the Mud Depo-center of Zhejiang-Fujian Coast
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Fig.3 The distribution of clay (first column), silt (second column), sand (third column), and median grain-size (last column) in the Mud

Depo-center of Zhejiang-Fujian Coast before and after the typhoon
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