a5 BT T pES
202347 H

Haiyang Xuebao

2 e Vol. 45 No.7

July 2023

FESCHE, B, &,
doi:10.12284/hyxb2023117

S L T K IR 3E 26T BL IS B s AR

S A REAE BIF 5 (0], 9 7 A% 4, 2023, 45(7): 158167,

Zhuang Wenzhi, Tao Shuqin, Wang Aijun, et al. Decipher temporal and spatial variation characteristics of fecal organic matter pollution by the
coprostanol in the Jiulong River Estuary[J]. Haiyang Xuebao, 2023, 45(7): 158-167, doi:10.12284/hyxb2023117

ARLAOKEELRGNRSTENZTTUFMEAR

% F 2,

(1 AR I Se kil G

i 5o AR S S ER A, AR JE 1] 361005)

W47 22, T EE,
ZF 2,

2, AR SR 3622515 2. H AR R IEER AL =1

u+¥%2’39
B2, x| 72

TERTSE BT, A

B,

JE 1] 361005; 3. fR B Y S

MEMOZHERTEDNENETEAE, AR AGRERAMARES MBI NERT, TRNE

ﬁm%xgém#ﬁl%ﬁﬁﬂ BB R AR R E AR ET R

LW AR £, K

ﬂ?xﬁm?#%A*éw%mi%%&lﬁﬁﬁﬁﬂ%ﬂ%lﬁU,ﬂm*%%%ﬂﬁ i

?fxﬂ"%ﬁ =75
ﬁ(%W)%Tﬁ%ﬁﬂﬁﬁkﬁﬂﬁﬁﬁ

BAFLETIEHRR, B AATT X £

e (“CUR”) BN BN EAT

Aﬁv‘%&&m‘”@% (“6L”) . ARELA, FRFF
B O R e R oE ERANT R R

I B - - ST N = €

EYBORE R mBRA, 2 I % 8 KRB TR Z R AR e TR K £ BAR SR

ERBRNREBAELZTE T RAERY 2
AER; AR A AL AN BT B EFHE
HEHMEG AN KF B AKX

KA. £

hESES . P343.5; X55 XHkiRERG: A

515
2%

1% 70 HE I B B TS Y i B A ik
Eﬁ%é@‘wﬁejﬁﬂD&L@%iﬁﬁmﬂk%%&%
WP AR E R L, R FER
3 3k 26 O i AR (%) DN R A 1, G VR N AR W R
d A3 5 R RN B AR SR T, AN IS A R A
SRR Wy R B S X7/ O 5 N 24 L | RETRE 52
52 W05 D0 v 3 v e LA, BB A HIL K A A 5T Y
20 A, AR R R R A (E B T
SHAANR . EEEE T OB &0 K, s TH

U@%ﬁ

%5 B #5: 2022-07-31; 1817 H #3: 2023-02-15,

# K A AR
AETRMANETRE RV EYSEBATIRGH =4

A sh oy AR, A ERAIT R H — R

BYE, AETT O, HAE RS ; £EFNT L
XEHS: 0253-4193(2023)07-0158—10

B, NS T K AFTET NS BRI FEME D, X —F
HUAR & W T VR S 2SR T A DTS e Wi A S B
B PPN A AU bR . TRIE R, R AR MM
N B RRR I S A B A G T 3 A v ) 3 S Y
O, RS U O A X B T LR AE AR T
15K TS5 Gk, 2 R N F 2 b E A
BERA WL, o 9501 Hoal LI UR IR A7 . Kt
HEATAL IR, 546 GE A B 27 Dy AR LG, REAR U b %5 0 28
FA M YRR
VTR, [ N AN 93 35 3 3 36 £ A 5 1R T
TS N AR IS TG K RS 5 Y HEOR BRI Y, R

HEWHE: BRI =05 058 B IR 55 2% & 151 % 4 (7 =B 2017013, % =FF 2019018 ); [ 117 % 4E 81 37 3 4 (3502220206097); 4

B H PB4 (202005076)

TEF B ESCR (1995—), W, a4 W i A, 0587 1) S 9] V63 j7 2% . E-mail: 819237320@qq.com
*EASIEE  FHATEE, o, IR 0L, BRSO 1A A VR B et 0 i VA AR B A S SRR AUN B ST . E-mail: taoshuqin@tio.org.cn


mailto:819237320@qq.com
mailto:taoshuqin@tio.org.cn

7 RESCR A LR O KA AT DL TS e 25 AR AR AE AT 5T

159

F P AR U T Y 0 Al 5 F SR A L AR R TS K Y
HEWC L e e i B DIAR OG0 7 (HLAFERYBF 58 2 50 1E
Heds 0L U -l 1 36 2 UUAR W b 26 4 I 0 K A7 oy
A1, XoF 2 W A ) S T AR as A | e AL R AR A
Fd R AN AR, 52 5 3 1l B AR &
WY, JC I X 5 3R] 1, JF R TR] 1 K A 2 3
BILJST 1 I 23 A2 AR AR 55900 117K SC L W38 45 3l ) A5 A
F1%9 RS T L B 5, KA B3 Tt A i T 1
CIREE 7LV NGZ WS

U TSR A 2 T, LD IR, 2
JE T F BRI . A 20 t22 80 4EALE, T i ik
25 ot B A0 DIE ARl A A P L AL, FR R L IR 5
Py N 263 3 5| kS 0 28 35 e ol 1 U VR SR
5 Y AR 25 ) 22—, i o S EOIL KRR R
R BBEEE FRER . COD, #E S U/K P B AR F1 g F be vk
JEE AR T ik ) = PR, DR AT 0 BEAF EETT R LT
VLA 1 262675 Qe 00 < PR 7 5 A s QAR B4
o figk DR DX I8P A JBiE 2 9 e ) AR G R A M B, [
JUSETTAR: DAy F [ 2 i Y T TR ) 56 9] 11, S AP 5 9
H 3 H T B9 262875 Qe Wyt az A BAE X 3™, A
SCHR I AE JU I TR 11 I JE A A () 231 19 2K J5i M 00 4%
R, RICFEHBEAMEZ IR, i Hr 2 15 W ix — Je 2k
A PR B AR5 HAB IR 7 (LA K R S5
BIRER) IR, W1 R R U 1 28R A BTG
YL R PR ANAIEEAT AL

2 BRI

21 REXEER

FUIR VT A8 55 T 3, AT 4 By 285 km,
A ACE . PEIR . BE SR T AR, Wik Fa, 72
TAEBRAS AN, Z M AR AR B W, Bt AR AR AR T i
FH 25 B TR, B 98x10%~280x10° m; JU e VLIA) 1 437 T4
AR, B AEE, R, g g

117.8° 117.9° 118.0° 118.1°E

o ML ‘ ’
| 1 |
24.5° 5 : — -

A%, JE T R 2 R, %M X 2 AR B RR A
20.9°C, fx i H SRR R 28.4°C, MK A F AR
Hh12.4°C; BEK ZE P 49 A, 5§ EFEFKER
76%, SEREK R 1.030.8~2 296.4 mm, Z4E-F-4ERE K
HON 1 143.5 mm; JUR VT F e b 32 BOR IR T L
VLU, B8 0T 2 4 - ¥ Vb i Ry 244%10° t, i KA
i vb iR 647x10° t, f/NE VD /N T 10010 t, I
Bk U AR A AR K JUR VLI A R
JEANEE AL A B, JE IR H X i
17~ 3.98 m, SR —3.32 m, I =7 A 2.44 m,
S-S R —1.68 m, “F-F4 1 ]k 0.29 m, f5c K 22
M 6.63 m, Fe/N# 2% 1.05 m, 238 254 3.99 m; i
TR TR O, S, 0 I O
AEVE THE /)N 5 W IR SEACRAE 5 B 1T A s AR AL, 7R 1) i1
TR A e KT P IR, B5ORN 15%, YR IR R V8 5 W re
AL, SR 550 9% K 7%, # I8N w1, &
ARG, RIS 1.9 m, SEH B E N 0.5 m,
VX JE R 2.4 04
2.2 MBI 5 R

AR 33 BUJU e YT 9 2 O A (2018 4F 8 A
27 H ) ARG 2 K (2019 4E 2 H 22 H) JFJE T [E &
W T A K PR S BOWM | E SR RS MR &
(FEH ) FE R4, SRARSE O UL 1, Bt Z R 24
BT T 9 A F 14 A 3h 07 K AR B H, £ RE T
8 AU 57 ) AK A e, T JL IR VLR 11 288 8 WA 25 40 A
KRR RBEGE . S35, R 1 I 7 o B X O
[] X 4o 2 S Mt vk JBE 7K S R0 3 A B B2 e, 7E 2018 4F
12 71 10-12 H W3 [a] 53 51 28 B 7] 5 i B Ay 1302,
e B JI10 AT iE B J014 3 4> 5l 6 $E 4T 3% 2k
JOWLIN SR AL, /)N I SR B — UK B0 58 55000, g W /)N I
KA —ARIZKFE . KRR SR PO g &
o R i SRR B AE K IR B L AR S80I ) YST A
Al 2E P 2 2 BOK R A 43 B AR B (28 LS

117.8° 117.9° 118.0°

bR | b L
| . ;
‘.r : \'I\‘ '..
N

24.5°
N
10 g
Z
24.4° 20 ™
30

24.3°

Bl 1 2018-2019 4F Jue v13n F BT 6 (8 1, a) AU 2 (2 J1, b) St Y 473 SR s (0 75 R
Fig. 1 Schematic diagram of sampling stations in typical months of flood (August, a) and dry (February, b) seasons of the Jiulong River

Estuary section from 2018 to 2019



160

MHEEd 4545

YSI EXO2), {3 # 75 At UK Hif 4B 28 o8 46 78 A o, DAARIIE
B T KRR HT A R K 28 R AR, T I3 53 7 4y
HEAT 1k U8, e — 3 AKFE R T 28 450°C F KAk it 19
GF/F 0.7 pm 3% 58 21 24 38 R ik 08 F5E A5 8 P2 URL DA
it DA 5 L), a0 58 W 8l A B JURL ) 1Y)
U8R E T —20°C B4 T DR A7, T 388 S s D3 40 A
T3 — A KB T 0.45 pm i 82 2T 4 8 155 58 38 100 mL
JKAE T AR IR R AE, T8 SR 3 Ml o3 A s 008 Bl R
T e A IR AR 4 T 2 g T ) 4 ) 1) A g Ve
X H102(2018) J& [ TH#s i 1% & 19,
23 ELIHH
231 EFRERTIR T

B IRER MR F QuAAtro 3% 2237 3h 43 BT A, 4
25 5 W B 3% 22 3 3h 40 T (CFA) JEEE, EAT 58 49 H 3
AT o T B R R . A R R R A R 4 R
FHR AR W 40 6 06 B ik | B A Tk RN e B K 4 O
B, SIS R H B 43 5 O 0.01 mg/L, 0.007 mg/L Fil
0.025 mg/L, 5 ifE th e AHOC R KT 0.997,
232 AHREY S 5B

L Tao S50 78 SCHR o T O vk 2 IR, A LA
BRI IE AL TR A ORI
JENT AR B R AR | BT AR AL (BERELE b ) FE 25
GO UR . Y VR TR T Y A PR AR RE i om A 30 uL
E RV BE () n—C o BEIR B R, 221 2 3(V7V) 1 HTBE
G P e TR VA T AR AT P TR TR 2 I, AR U T A
G ZE BB W) 28 6%KOH (1) H B2 V75 W AE 85 L 2% 12 T Bk
IR A RN SR, SR T AR IE O Aot 0 V8 A BBUBRR /K i 75 T
B PERR A s X 3R rp IR 2 AL 4y it — 20 i AT
RE B AE 2 M4 B 4 2, FH IE C e ke 15 21 ot S 41 4y,
FH 50 95( 17V i B LRI — 4, FEY e TR 45 T 91 e e 1 )
FEA Y] 4, o AL AR BT AT 8 B oy s R A 2
Mo B e e 2 S A 2R SR TR B 2
i I P E 2, N 40 pL 48 W BE AT 40 pl Y BST-
FA fii A AR5, B F 70°C FATAAL R 1 h, 1655 RF
AR T M o Ak X E 6 Tl 5§ I R bR A R
i A S R G 2SS L IS L SRbF S L O
T A 5 TR Y S5 55 ) ) o 0 R B B T 2R AT M A
Br, X Eb EHTE 2 1 n-C, B N AR 5 45 1S BRI 15 5 5
JBE AT RE 1 53 AT, A BLAR 22 0 e 3 00 A0 1% R X Al
25/NT 15%. LI 5Tl B T B AR BT IR AR
SIGFEFR TR AR L B
24 FZitHWAHE

A SCASEFH SPSS G 3 AR A X LR LA 2 S
IK IR 35 2 ORI 5% 6 v B 7K AR 56 R AT U 43
BT, FARF B LR YT ST 11 W7 1T 1 45 S 8000 A 22 ]

(Y AR P, G i 22 2 B a] i Bz 2R b AR SC PR 23 B, il B
USR] 1 2E2A HILTS G Wy 1) Ik 2 A2 AL R AR K 52 45

3 4%

31 ARIAOKMMESHEH  EFBRN TS HIFME

JU e VT T T ZE B (8 H ) R R K IR
M MR A (2 H) @ (K 2a). 3E2 03 B 4R 1E
F8 PR 7K T 8 TR I e B A 2 g B AV K T
LS M ) 3] 1 3 B X R (] 2b), Bl = 2 3k =
VR R L AU R G Y SR AR Ak R B (] 3a, B 3e
FE 31). b 2= 3R 2 K AR 2¢O i 4 R X 7E i
B, A ZE O )3T 11 i, R AR B KO Bt 2R A T R
IR CE 2¢), 1Bl 2d AT LA HH 3 25 30 W] 101 3 R e B
(JJ09-JJ10 357 [H] ) 114 & 2 7K M4 357 H 0 ok 38 100 s (LA
5, NIERZK AR AR, B R R J10-0012 4
Vi) e S R PR O AT ) 28 AR AR AIE, B Y] — T K A
YERT 23009 Uk 25 JU R V] F1 XA R A g s, J)
e RV MU L T RS R BRI (8] 1a); B R 2
KA B g ek R XA T9AT - 3 B (1305 s o7 B ),
RV 110 28 9 AR O 1 72 AR AIE, E AR AR B L it o8
G, W T U T 2 85 OV et 1o i A A% ELJSRIR 7K
TRAVE R B P2 (8] 10); ZK AR Joh 8 78 5 L AR 3
B AR, A 0 I vk RN 2 B R, R IR ZE K
b B (& 3b, & 3ERIE 3j), k23R 2 KR A Al
AR L U B i v I B AR R e, AR X
PRAE Fie KV A P, il 2 5 B9 11 3 B 1 T Wi B
ks hn e (K 2e, K 2d).

JUTR LR 10 T 18T 3R J2 7K 35 M 98 T o R i T
1B Ry U 1) U T B AC  E #A (IR 28, /] 2g)s
HE LA 2 SRR KM R R B X 4 0 B
JJO7 3 (37 A1 3303 37 (P 1), e B v A i o7 LA BT 11
B A Rk P S UV I ) R A R R v AR 6 A
T 1 BE R 2 /K A b U R0V 3 22 BT ) AR A s 4, L
T OV AT B2 i) X5 B R PR R RRAE (8] 2d,
Pl 2h). ZKIR5E S HORNE 37 ER vk B AR AL B UL 26 1
3.2 AR O EREKEIESEER =5 HEFE

JU e TR 11 W T8 7k 2 A 0] A 45 2R R ] X
IR KARIE B B K F 22 A L R 0.03~0.74 pg/L,
& {85 W i MR B K AR 40 A AE 11053309 3% 7 B 3T 7K 3K,
5 #k J307 3 47 J5 W R 0.74 pg/L B8 & 0.03 pg/L,
2 I [ PR AR I A A8 AR RRAE, T T I B (0012
JI15 TR ) ¥ 2 AR R B KT (] 21, & 1a); #2236
JE KRS (S W B K T AR AR LR 0~0.32 pg/L,



TR RSO S JUR YT H K RS HLB TS e i 25 8 AL AEBIF 52

161

i i i L
286 F ' ]
a ' 1
26.4 ._.,4—.—/_(\
© 2421 ‘ ‘
% 220}
19.8

17.6 %

iiE Rl ki

i Y

1 1 1 1 1 1 1 0 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1
J302 J304 JJ06 1J08 1J10 JJ12 JJ14 7302 J304 J306 JJ08 1I10 JJ12 JJ14 3302 J304 JJ06 1J08 1J10 JJ12 JJ14
b 0A AL 70
i hif N 1o ki i R L hiff Nl
S0k d R : : =sol : :
175 ‘ ‘ < =
S g 4.0
2 140} = g
105 - 2 AR
# ¥ %20
& 4 2
35t 2
‘ ‘ ‘ ] 10 ‘ ‘
ol i golo ., B, N e =
7302 J304 JJ06 1J08 1J10 JJ12 JJ14 7302 J304 JJ06 JJO8 1J10 JJ12 JJ14 3302 1304 JJ06 1J08 1J10 JJ12 JJ14
b 0A AL AL
5 L i R s i i R L hiff N
240t Loaof
[=} —_—
£ £
230} £30f
% 20 g 20
e &
& 10t X 10t
= =

0 1 : 1 ; 1
1J02 JJ04 1106 JJO8 JJ10 1J12 JI14
1A

0 1 : 1 ; 1
JJ02 7704 1106 1108 JT10 JT12 1114
e A b A

0.0 1 1 1 : 1 1
1J02 JJ04 JJ06 JIO8 JJ10 JJ12 JJ14

Bl 2 2018-2019 4F JuJp v O Wi it 2= (8 H ) FiAG 22 (2 A ) B3 H (3 R 2K IR S 40, B 77 50 A0 258 £ vk B2 R iF o3 A

Fig. 2 Spatial distributions of surface water environment parameters and nutrients and coprostanol concentration of Jiulong River Estuary

section in typical months of flood (August) and dry (February) seasons from 2018 to 2019
CLA0 5 350 4 AR SR A i OV Ay S X, K 0, D53 0 431 3 Mt 2 e R Y Dy 2 ) X

The red and gray shaded areas represent the areas affected by the maximum turbidity zone during the dry and flood seasons, respectively

Y B K A WS A AT DX D B, 2 Uk B K AR
AR FE 31023304 336 {07 B 3/ 7K S8k, 15 7 ok B e A9 0003
S 57 J 25 685 TV B 1l 0.32 pg/L FE & 0.17 pg/L, 2 30T
T 328 97 2R A P 7 AR R AR, YT S U B 349 2 R vk /K
O 21, B 1b), k| Al 23 2 7K 1A 8 JURE b 2 S
B 1 A HL Kk ( TOC) A% IE ¥R B 78 4k 35 8 43 51
0.2x107°~1.7x10" pg/g(TOC) F1 0~1.3x10" nug/g(TOC),
55 3R 2 KA v 2 S T ) (AR ik 8 AT 1T O T ) O A
SFAFE— 2, kLR R A e R (B S 50 Hh EAE J107 A
JI03 3l {3, 15 A R ke {3l 67 i St L VA 1) 3 9T o
1%, FF T T e Beda g 4E 7 A0 ARV B2 /K5 6, ek
T S R DXC3R 2 K AR FE S WY TOC AL T ¥ 2 167 1)
R, L TR Y] 1 A B ] R T A 2 (4] 4a)
HE R R 2 RS mE G A B LG 0 A3 0 3.1%~
13.5% #1 1.8%~ 12.9%, .75 [i] 43 A . 52 B [ 3 ] H
Vi 28 S I LU 91 22 T 0 T i AR ARG A e, e R by

S0 DX R T ) AR AN A R B AR b, R R E
KA 2 5 T 7 A A B R R 2 Y 00 4 SR
(& 4b).
33 ARIAOESAREBEKEESEREFIITH
I LIV T b Y ) e S (14 3d,
& 3h AR 31), B J702 30 3¢ 2 2% 65 1t vfe 2 5 il
4 0.16~0.49 pg/L, Jk i i A 32 S 7K 7 B A 1 5
T 0% 3812 T A AU, R BT Bt 2 v R ) ) 3 R 7K
Vi T SO v B B 2 W38 K, A v~ ) AT~ 33 7
W B8 43 70 1K 2 A8 RTIGE (L, E v47 k V A B I ) B A
(1 3c), Be Ak 2 T bl (18 3g) AT i (] 3k);
e B 3¢ J2 2% 15 Bk B2 Y R 0.02~0.48 pg/L, K1 B
VP AR AN, R Y60 BT e R S AT 9 R R A 2 AR, Vi
JEE S AR T8 B A 0.02~0.10 pg/L( &l 3g); F iR IZEZE
st e 85 3 L R 0.01~0.03 pg/L, %58 | it BE vk 1 7K S
2 WAL, B U A A AN B (5] 3k ),



MHEEd 4545

162
28 g 28 Fe 28 W
24 - 24 - 24 -
= 16 L = 16 - = 16 -
EC DN £ | £l
8t 8t 8t
| W, ‘| ‘|
0 : : 0 e 0 e
07:30 10:30 13:30 16:30 19:30 22:30 07:30 10:30 13:30 16:30 19:30 22:30 07:30 10:30 13:30 16:30 19:30 22:30
JI0235 47 KAL) (2018412 H 10H) JIOSEALRAERT ] (2018412 11H) JI14 SEALRAERT ] (20184E12H 12H)
500 500 500 —
b f j
2400- E400- é)400-
£ 300F £ 300¢ £ 300¢
# 200 - gzoo- 200 |
oo} “7 100 | o0l
1 1 1 1 1 1 1 1 1 1 L Pe 1 1 1

0
07:30 10:30 13:30 16:30 19:30 22:30
JI0235 AL RAERT ] (20184212 H 10H)

0
07:30 10:30 13:30 16:30 19:30 22:30
JTT03G A RAERS ] (20184E12H 11 H)

0
07:30 10:30 13:30 16:30 19:30 22:30
JJ14 SR RAERT ] 2018412 12H)

Y

Dow s
—
./

IRV S
—

K T (g L)

by, o —w g

FEEEIRIE/ (ng L)
o o o o o

1 P —
07:30 10:30 13:30 16:30 19:30 22:30
JI023k L AR R ] (20184E123 10H)

1 T
07:30 10:30 13:30 16:30 19:30 22:30
JTOMGALRAERT ] (20184212 11 H)

07:30 10:30 13:30 16:30 19:30 22:30
JI14 SEARAER ] (20184212 12H)

NG i
Hef

600-1

480
,,,,,,,,,,,,,,,,,,, %H\E 360F. NG
W 240 il
HEHET = ol HEHET

0 L
07:30 10:30 13:30 16:30 19:30 22:30
30255 FERAE M ] (2018512 10H)

0 L L L L L
07:30 10:30 13:30 16:30 19:30 22:30
JITOMGALRAL IS 1] (2018412 11H)

0 , , , , ,
07:30 10:30 13:30 16:30 19:30 22:30
TT14 SEACRARRT H] (20184127 12H)
—— JRZ

P03 JUJR VI 5 5 (3302, JT10 A1 JT14 34057 ) L0 40405 43 A5 (4 SCiik [15])
Fig. 3 Distribution of observational data at JJ02, JJ10 and JJ14 stations in the Jiulong River Estuary (based on reference [15])
R1 ARTAQXRESHEMERRTHER
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JI0235 7 5E £ JI10B5 € JI435RLE
2 HRWTHERE AR RE
2 JiE)2 e JEJZ e JiE
MR/ C 26.2~28.4 16.6~18.7
R 0.06~27.78  2.41~2731  037~505 0.87~7.41 5.12~21.83 5.09~22.48 22.64~28.85 25.78~29.46
B EIRIE/ (pg L) 12~45 1.8~3.7
hE/FNU 5.4~194.9 84~221.4  355~3407 849~4334 19.4~1489 59.6~209.5  12.6~66.7  34.1~227.1
TSI /% 69.3~92.3 71.1~100.6
BERERR )%/ (umol - L) 0.7~53 0.7~3.6
MYRRER R/ (pmol-L™')  38.4~119.4 7.7~142.9
S AR/ (pmol - L) 0~48.9 0~31.9

4 e

41 GFERUEMELENZTSAEM

J‘sza: bR AR A, T H BRI ST, iR
K T BARER A5 5 AR L IX AR AR ), 8 B B i AR
A IR A DX ST 9] e T 9 B, v K R R R R 2

B, TR A 55 HAAE W 0 S8R 7K £ B e 1 (5] 2b),
*ﬁ%ﬁkﬂ(g/" PSS , W A RAEH T IROK S

V7K R TR 5V FH B Sk, A 0 I i sl 457 R R SO 0 281 v
TR REMR, 6 B FT 1 U B T G 2 3V 1) 3 3 T
(R R A, Tn] T 7Kk BE R B S AL LU P TP 22 K &
F18) v R B A5 AR 1 DA A, Al =T 1 X — e



TR RSO S JUR YT H K RS HLB TS e i 25 8 AL AEBIF 52

163

—_
W
T

=3
T

o
(%)
O

FEKBITOCK IEIR BE/(107° pg-g™)

e
o

JJ02 1104 JI06 JI0S  JJI0 12 114
£ DA

FEHE 5 A SR L) %

JJ02  JJo4 Jjo6 JJjog JJjio  Jjiz2  JJji4
£ A

—a— Y —e— FhZE
&l 4 2018-2019 4F JU e VLA LTI L 2= (8 ) Rt (2 ) WA J 175 3 J2 1 /K B JURL B v 216 £ 1t = 18 0 288 154 e oy
5 B EL ) o A

Fig. 4 Distribution map of TOC normalized coprostanol abundance and proportion of coprostanol to total sterols in suspended particulate

matter of surface seawater in typical months in flood season (August) and dry season (February) of Jiulong River Estuary section

from 2018 to 2019
2168 158 350 43 A R A 2 de VR T S S e X5 K 8 [T 5 950 40 AR R o e RV e Y 2 i) IX.

The red and gray shaded areas represent the areas affected by the maximum turbidity zone during the dry and flood seasons, respectively
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Fig. 5 Relationship between coprostanol concentration and salinity, turbidity and ammonia nitrogen concentration
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Table2 The pearson correlations of relevant parameters in surface water at Jiulong River Estuary section in typical months in flood

season (August) and dry season (February) from 2018 to 2019

2 i’éﬁﬁﬁf/ g/ S %ﬁ'ﬁﬂl'%%ﬁlmﬁ/ MR WA @éﬁﬁﬁtﬁ ﬁﬁﬁﬁﬁtfl ﬁﬁ/ﬂ
(ng'L™ °C (ng'L™ FNU % (umol'L™)  (umol'L™")  (umol-L™")
HEHEE/ (pg L) 1 0325 —0.801" 0.451 0.733" ~0.206 0.331 0.557 0.738"
RIE/C 0.325 1 -0.175 0.086 0.082 ~0.400 -0.104 0.224 0.274
oz -0.801"  —-0.175 1 -0.710" -0.771" 0.508" -0.611" —0.854" —0.645"
PMERRWIE (g L) 0451 0.086 —0.710" 1 0.593" -0.711" 0.258 0.548" 0.593"
THhE/FNU 0.733" 0082 -0.771" 0.593" 1 —0.165 0.518" 0.553" 0.562°
VSRR /% -0206 —0400  0.508" 07117 -0.165 1 —0.247 -0.614" -0.369
BERREE/ (pmol L) 0331  -0.104 —0.6117 0.258 0.518" -0.247 1 0.625" 0.027
filiRE/ (pmol L™) 0.557" 0224 —0.854" 0.548" 0.553" -0.614™ 0.625™ 1 0.486°
R/ (pmol- L") 0738 0274 —0.645" 0.593" 0.562" ~0.369 0.027 0.486" 1

T *%p < 0.01, FHIPEM .35 *p < 0059, FHEME R .
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Table 3 Comparison of coprostanol concentration in the Jiulong River Estuary with other areas
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Decipher temporal and spatial variation characteristics of fecal organic
matter pollution by the coprostanol in the Jiulong River Estuary

Zhuang Wenzhi"?, Tao Shuqin®®, Wang Aijun®®, Ye Xiang*?, Ran Chang?,
Liu Zitong®, Li Yuhong®, Luo Yang’, Liu Jian®

(1. School of Advanced Manufacturing, Fuzhou University, Quanzhou 362251, China; 2. Third Institute of Oceanography, Ministry of Natur-
al Resources, Xiamen 361005, China; 3. Fujian Provincial Key Laboratory of Marine Physical and Geological Processes, Xiamen 361005,
China)

Abstract: Estuaries are the main channels for land-derived pollutants to enter the sea. Under the background of rap-
id global climate change and intensified human activities, the flux of river pollutants into the sea has increased
sharply, resulting in serious ecological problems such as water pollution and ecological damage in estuaries, bays
and their adjacent marginal seas. This paper selects the Jiulong River Estuary, which is significantly affected by
strong tides, extreme events and human activities, and applied a biomarker tool—coprostanol to trace the environ-
mental fecal pollution, explore the enter the sea behavior (“to”) of fecal pollutants (“source”) in the Jiulong River
Estuary after entering the river, and reveal the spatial and temporal distribution characteristics and controlled
factors (“sink™) of fecal organic matter within the estuary. The study found that the estuarine runoff process and tid-
al action in different seasons affect the spatial and temporal distribution of fecal organic pollutants, and the tidal
process has a greater impact on the occurrence of coprostanol in the water environment of the middle and upper
reaches of the estuary, showing a tidal cycle of low concentration at high tide and high concentration at low tide.
The occurrence characteristics of coprostanol in the land-sea transport process in the estuarine area are also con-
trolled by the complex water body and sediment dynamic process in the maximum turbidity zone, which has a cer-
tain purification effect on fecal organic pollutants. The study also shows that the spatiotemporal distribution charac-
teristics of coprostanol in estuarine areas are closely related to human activities by comparing the nutrient inputs

from rivers such as ammonia and nitrogen dominated by anthropogenic contributions.

Key words: coprostanol; Jiulong River Estuary; turbidity maximum; fecal organic pollution
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