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AW G B BUE . SO | S5 A8 A
SRS RGN fEE S HEAEYRENE A
Vi VLR BRI L0 P R A A R AN
FEPTFSRJE  ZEY I B O A I 2 AR, BT
LT . BRI A R s e A e T
Sk A A HLTS Y s g, B R L2 2001 4
ZATCRF R A A VLTS Y 1 BT BB IR BE A 24 ),
2017 AFE3E N T 16 T B HLE Y. T E E S5 Bl
INVATTT 2022 4E0 A CHriG Y ia BRATsh T 48, XF
T BT Y S it T 118 A S XL A A i
He IR A S HBIT] 2023 4F oM (TR S A oo Gt
YIis ), 3SR A ML AR 2 (OCPs) Fl 2 G I 4%
(PCBs) FI A, v UL, A AL75 Ye i PR A A
EBIENFEAfEERZ R MR Z Xk,
PEIR LR HLIS B T K P A BT Y
W) & K ETE pe/L ~ ng/L Z[a] L1820 RS g K
) B AR A, E R G R SR B T AR A i AR
M 5T T o K R 5 R B 8 B A TR
Pk, BEmsEm AN SR . PRS ER A 2 5
I, o E R AR R 2 R AR Y 129, ST E
29 34N I EE AR TR IR (https:/m.thepaper.cn/
baijiahao_24290238). it 18 V)T ZWFIEA HLI5 YL
YD aR(ERE A Y/NUNIDE ST

T Hp VT RD o R T MR L R
EIRENTIR . RPPEEER . SEE AR BRUTIE . e A S5 Tk
RN R A HLIG ey 650 1102127 ey
T HTE pg/g BUEHAL, TR HR N & K71
{BAE ng/g Bim ., Hao %5 1271 X p R gL 38 6 4
KRR 1 RAE 45 55424 Af (Nemipterus virgatus), V4%
Horh £ — 2EE (PBDEs), WX & K £ = H 2 bt
(DDTs) Fl PCBs 4 b #1534 F#1iE, PBDEs, DDTs #il
PCBs & 2 5 [ 43 % 79 1.3 ~ 36.0ng/g(JE #). 2.3 ~
76.5ng/g(IG ). 8.3 ~ 228ng/g(JR ), DDTs HKIH /T
F W [l g VgL T RB AT BT A DDTs, A B4
2461 T RE AN S0 IR R AR 25 KU o Fair 45 17
XoF 5 [ A /R s S SR K B R Y Y OCPs .
PCBs #1 PBDEs # 17k l, PCBs 7 &l [l 4 5.02 ~
232.20ng/g( ), fa Ak P} PCBs 1] i %F A S i
it KU, TR £ o Hardell 45 1200 oS v A 36
(%) BT 57 Jom A S5 R 30 vk O A S LI 41 2
OCPs fll PCBs #1741, PCBs 7% &y [l & 104 ~
185ng/g(1 ), U1 Ik Ay PR il £ 248 B Rk, AT R
TR XUS . DL BB R Y] 1A DLTS R e 4 Bk

ol 1 A P A AS [ R BB A 1, L e IX 4
W FH RS0 KU .

VG VDI T [ e v PGS, R IR SE Y £
A Je e [ 5 R il A LR 245 T Al A 7=,
T2 X ek th S T Y F T SRR PO R B AR
o], 3 6 PR F e v [ e A HILTS e v AR TR
A HLYG Y i AR T K R A A DR S
Z Rtk A BRI, dEin g Ry R, B
R [ PG VDI e M R N G B A v T
IRATTTRUIRE S 172552 e rh [ PG Vb s
A WRE TG YOIRB A HRGE . AR SOR AR 20 - B
% (GC-MS), Kl ik 24 15 F1-E 1 U5 ik £ 7 P OCPs
ZILF5HE (PAHS) Fil PCBs By i, dE il HoR A,
W45 A £ PG S £ 2 A A 25 KU, 4000 v L e
R T A WL e I U LS A

1 WX

AR SCHIFSE X 3037 96 0 05 AR PG 140 249 180 96 HL
AR, B B SR N R B K 0 L
5 Al 95k R R S T o 7 V90 4 R
( 1a), HALER IR ARE A Ly, H R & A 10 4
K05, R B AE A A R AL D L iy
(1 R 7 W 5 K % 02 AR BEAY 8 W HEL, 5 IX 30 T
PR

LU 7 TR A BN AL EE, t PEVb Y, iR
i A I 05 K 3 T B, 57 T A 2% 8 63, R 2 N
1.32km?, il PR E R L (B 1b). AL T
TEERAE AR, HFAZY 3.16km> 14 |
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Fig. 1 Sampling stations in Xisha, China.
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2 SR
2.1 FESCREE

2020 4F 10—11 H, [ Hb 5T 2 5y ) oI
b J5T R A R T DS VDR B A B N 0 B A
S, AR BEME AR W KT BURE S A7 15 A4 (B 1b), 45
L I K % B B V4 AR 1 12 4 (B 1b
#1801 ~ S12) Al 3 ANEFERS AL (& 1b 77 S13 ~ S15),
FIFHHE AT A Py IRE, LR AE T 17 P fashe
o BN AN HE PR — R, R R I 1 B D ST 34
0.5h, 4 %34 B A 3.0 ~ 3.5km, F3 V4 00 328 3 SR {f
FREE . BRI AR TR 40k S
P REAS [ AN E ) SRR k2R 204 B4
B T-20C AN RURIRAE . VEA P RIRE iR A
M AL BRFNORAE 71527 QTR A R 56 6 &6
I3 WEFEA WE A )(GB/T 12763.6—2007).
22 FERER

A 5T HoR AR 2 RE S 17 Fh 50 4%, B AR Fh 41
Kk 2~ 4K FATHE . i A Rk K 7
15 ~ 30cm, 14 T ¥ [l ) A8 Ak B R, e KAS i 3
1400g., ASHIFFE Fir SR S 19 £ 25 A v ] V8 1036 358 D
Prfh, HoR M Hh s R H B, 2 S i 24T g
55 BLAN A S XU AR AR D . X SR AR
W KPR 7 02, ) A A T ED EEVE R PETR R
V3, A BT IR R VA A R . Pl R LA
AR 5 Tt AR B T oy R s, REDIER
R RO AN S . S EMEaChAE
PR, LEE2S | PRI AE M AT A o s At 0]
KRR, L/ha, Hae IR SR
X IR AR 2R 2 R Ry, W VE LR f, fa
JERERRIZE | IR BCRBES AT B LR 1.
2.3 FESVERRTTTA

%% Sun %5 L2 05 1 43 B8 4l fk OCPs il
PCBs, FZHEN: 0 R WG Tt 1K I Uk e AR
A 10 ~ 20g, B 120mL 1E 2 BE-ERE R (1 : 1, VIV)
TR, A T 48 7R ¥ (PCB 30, PCB 65,
PCB 204) 7£ 65°C 18 i K i 4514 T #F 47 &R KAl 2
48h, BHRBURBERE 75 K% 2 1.5mL, $EBORGHE 2,
AR CK-ECRIR AW (1 1, v EAJET
FE bR UE, SO IR VR VR 28 i i 2% RN R R TR
Z ImL, R, SR A Han % "3 (907 i 4 B i ik
PAHs., FZH BN FREUEA ZSHE 5 50g, B 120mL
ECLE-NEREWE (12 1, v/V) TRapeh, A s
RN (Z5-dg. JE-dyo. FE-dyo. FE-Dyy. db-d)y) HFFTER
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[C A2 48h, fiff FI i % 7% & A 4 & 1.0mL, A
3mL IE CUBEgkSik s, R R AT HEZE 1mL,
iR b2 SR TCAK B B AR A IS 1 J2 BT A X e 4
WA/ alife, S ke EChRARI (A 5 1,
V/V) U EATRE, YRR 2 H A 0.05mL,
IECBEEAZE ImL, FE,

2.4 ERIAWHSHM

OCPs, PCBs. PAHs — & HLi5 4« Pyl ik 5 H
f14%: (D OCPs: a-HCH, g-HCH, y-HCH, §-HCH, 7~
%7, 2, 4-DDD, 2, 4-DDE, 2, 4-DDT. 4, 4-DDD.
4,4-DDE, 4, 4-DDT. K [GH, SPF. GG -6t
SRR, £ KR, JLE AR EST . Rk IR
i, A E LA A S; @ PCBs: PCB 18, PCB
28, PCB 44, PCB 49, PCB 52, PCB 70. PCB 82,
PCB 101, PCB 105, PCB 114, PCB 118, PCB 128,
PCB 138, PCB 151, PCB 153, PCB 156, PCB 170,
PCB 171, PCB 177. PCB 180. PCB 183, PCB 187,
PCB 191, PCB 194, PCB 195, PCB 209; @) PAHs: %%,
—HIEZE THEZE CAUE. 8. 4. JE. B OB
BB AT [a] B L AT [b] 2. AT K] K
ZIF [a] BB BT [1, 2, 3-cd] £ 2T [a, h] B K
I [g, h, i db o W37 16 35 o0 AR (35 -0 3 7k
OCPs F1 PCBs il it H J& ({55 /R EE A 29 )45 1k
i EA DTS 44, PAHs BRI H D)k 55 [ 2R 58 1
18 (US EPA) ¥ Jy s M 1 il (175 ey . A= 3
I E X PV S A S IR DM LA E AR
2.5 ARSI S 32

K H BB (Electron impact, EI) B F 5 4 2L A9
Agilent 7890A < #H 4 3% -t HX 7000C T 1% (GC-
MS/MS) % %i (£ [ Agilent 23 7] )% OCPs 1 PCBs
B TIAE

GC-MS/MS 43 H1 R F K AN 73 Tk, E A A4
B 1pl. #ASCHAS, W 1.3mL/min, EFE R
& 290°C , B 1 R R E 260°C, {533 #E 4 HP -5MS
(30mx0.25mmx0.25um, 35 [E Agilent 22 7)), FHild 2
JF: WIRIELEE A 80°C £R%F 0.5min, LA 20°C/min 34/
% 160°C, FfiJ5 L 4°C/min & 240°C, {#4F 2min, 2k )5
L 20°C/min B4ANZE 295°C MOHRZRE, H454E 2min,
JE i e Jr 2R F 2 3 85 A L (MRM)

KH QP2010 Ultra <, A €5 3% - 3% X (H A%
Shimadzu A &) X} PAHs & & dEA 70 %, R TC/
HERE, BEREMRAR 2ul. AN EAA, Wk 1.0mL/min,
HEAE FRLEE 260°C, B F R BE 230°C. it
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Table 1 Biological information and sampling sites of fish in Yongxing and Qilianyu islands.
MIFER ALK (cm) PRI (2) TR | SRR
= LS AT S s =
PHELRMEZE REARTER | PIEbREE R i J 9 ~ 7
Fl1-1 S10
B ILS

1 Jusr 22.03+1.06 20.50 ~ 23.50 192.37421.58 159.82 ~ 236.03 F1-2 S12

Cephalopholis argus F1-3 S15
— F2-1 S01
R E M

P _ 29.74+1.81 26.40 ~ 32.50 572.35+88.13 456.66 ~ 720.35 F2-2 S03

Hemigymnus melapterus F2-3 S06
F3-1 S07
Aty

3 28.24+4.45 21.50 ~ 34.60 484.274225.6 161.41 ~ 800.74 F3-2 506

Variola louti F3-3 S03
F4-1 S12
IRIT AR

4 ATy G o 31.3546.73 23.90 ~ 39.80 597.61+461.89  208.07 ~ 1372.36 F4-2 S08

Plectorhynchus orientalis F4-3 S12
F5-1 S08
OB

5 I 16.85+1.23 15.00 ~ 19.00 72.66£18.37 49.81 ~109.25 F5-2 S12

Epinephelus merra F5-3 S08
. ) Fo6-1 S04
RS UPayyii]

6 20.78+2.33 1570~23.60 | 153.94+47.95 62.98 ~203.29 F6-2 S12

Epinephelus fasciatus F6-3 S08
o F7-1 S06
B R B

7 23.4242.12 19.90 ~ 26.80 286.6£86.07 188.48 ~ 447.00 F7-2 506

Upeneus sulphureus F7-3 307
N F8-1 12
AR SO 8 ;

3 24.57+2.86 21.70 ~ 30.20 261.1297.13 174.51 ~ 443.59 F8-2 S02
Lethrimus rubrioperculatus F8-3 506
REET M F9-1 S09

9 . L 30.16+2.07 27.20 ~ 34.20 603.73+£55.29 519.11 ~ 686.02 F9-2 S09
Siganus punctatissimus F9-3 S02
R AT F10-1 S15

1 28.18+2.34 24.80 ~ 31.40 493.23+146. 300.88 ~ 704.29

0 Cantherhines dumerilii 8.18+2.3 93.23£146.58 F10-2 S09
. F11-1 S09
=i

1 20.85+3.54 17.50~28.50 | 236.04+14334  114.91~577.27 Fl11-2 08
Parupeneus trifasciatus F11-3 S01
B F12-1 S04

12 25.8343.84 20.80 ~ 31.90 434.52+200.2 185.01 ~762.01
Scarus tricolore 583438 34.52+200.26 F12-2 S15
b F13-1 S02

13 S 20.62+1.24 18.80 ~ 22.50 189.52446.79 120.82 ~ 287.57 F13-2 S08
Cheilinus trilobatus F13-3 S04

_ F14-1 S12
2R il fg

g | I ‘ 2451£2.19 2150~27.20 | 30517410085  196.15~459.4 F14-2 802
Parupeneus barberinus F14-3 S12

F15-1 S11
5 RS 1 F15-2 Si4

1 25.5+1. 24.00 ~ 27.90 418.26+80. 350.29 ~511.28

> Scarus sordidus 5.5+1.68 8.26+80.97 F15-3 S01

F15-4 S11
Fl16-1 S12
AR 710

16 21.5£1.73 18.40~23.90 | 191.04+47.64 129.54 ~271.4 F16-2 S12
Siganus puellus F16-3 S02
—_— F17-1 S09

X B

17 _ 25.89+2.44 21.00 ~29.20 319.09+105.58  148.79 ~495.53 F17-2 S02

Siganus argenteus F17-3 S09
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DB-17MS(30mx0.25mmx0.25um, 3& [ Agilent 23 7).
THEFEF: WITATRE 60°C 545 1min, DA 15°C/min T}
2 110°C 4% 1min, F-A 20°C/min TF& 180°C, B/
DA 2°C/min F+2 203°C, F-LA5°C/min F+ 2 250°C, 2C
/min F+ 2 310°C, {455 2min, @ 5 ok E 1
W (SIM) =,

PRt fl45: OCPs bRt Al PCBs ARifER I,
0 1 SE[E Supleco /3], PAHs ARUEATRAN IR
¥67"¥) PCB 30, PCB 65, PCB 204, Z5-d,. jii-d,o. JE-
dyo. JE-Dy,. d6-d,, ¥ H 35 E Accustandard 23 ) o
IECKE. B, S P B %A, 1 A s
NG
2.6 TABHE I R

R PRAE S B0 235 5 () TR, A B9 e R 2 0
20 AFEAL APRIE BT 4%, Horp e i s 1L iR A
FI L FESINER  SFATREINE o JEIR BRI ek
TR BE o [T s 350 e ) [ g 232 3 531 Ay
PCB30(89%=+11%),PCB 65 (93%+6%),PCB 204 (91%+
%), %% -dg (84%=£12%), J& -do (96%+14%), JE -d,,
(108%+15%), Jii -D,, (92%+11%), 3t -d,, (86%+15%);
2 iz el iR 2= dEA A ol it Ze s, Atz 4
A 22 50=>0.995; LA 20 ANEE S — 21, B2 i
— PRI (b ia] & &), Sw06 R AT i
LERIARKT 20%, #5 KT 20%, b th 2 i &
K =A% Ma 75 13195 OCPs. PCBs fil PAHs (45
HBR 43 514 0.022 ~ 2.88ng/g. 0.056 ~ 0.54ng/g Al
0.082 ~ 0.56ng/g.

3 MIRXAEYIIERYE RS 5 RAEST
gk

K 2% 5 F0 L i 05 W 17 B fA K N OCPs,
PAHs 1 PCBs () & il M WL 3& 2, ot OCPs £ i
4 100%, OCPs ¥ i Fh 2.23 ~ 91.57ng/g, V-3
fH 32.50ng/g, 70K 16.92ng/g. A [F) Ff fr 2
OCPs & 5 22 FHCR, fe e (H AR ARAE 43 5 i BRAE TS
B o R R BB RS K N . OCPs N @A C ot
(HCHs) #1 DDTs fiff HE K, T, (A DTk,
XK AR AR W g AR R, HAR R = HE K . HCHS
1 DDTs 7 & N 19 & & 38 [ 50 51 oK K
(ND) ~ 21.27ng/g 1 2.13 ~ 37.12ng/g, & & ¥I1E 53 7
“} 4.48ng/g 1 15.13ng/g. DDTs & ki T HCHs,
Alie S HY M A C. T HCHs % DDTs 21
S8R 114 £ 0 ok ik 8 0 RN 55 19 SR AR 1, PRI, HCHs R
— 156 —

DTEEIRNRRE B0,

fa RN PAHSs K H R0 98%. PAHSs 7% 27 [l
H2.11 ~ 31.70ng/g, *F- ¥ N 17.29ng/g, 7 £ K
13.34ng/g, H fen {H AR ARAE 53 5] 11 BRAE 75 (0 S W £
PGS RN . A FYETE R s
Fedemr, ol 1.19 ~ 23.25ng/g, “FHIE M 10.19ng/g;
IR NI VOB AT ) B ARG I, 437
A 3.43ng/g. 1.89ng/g. 1.88ng/g. 1.13ng/g, X —%%
SR ST ALEW T i S A S R
w7 3, THRHI=SR PAHs TR A £ IHEE
ARG IR SRR LA R, DUSRLL | PAHs
Sk FRRL R B T8 ik EFURIR PAHS,
5 A AR IR B A 6

PCBs i i % & 100%. PCBs # & i Bl N
1.55 ~ 54.04ng/g, V- ¥ {H N 18.79ng/g, ' {37 £k A
7.61ng/g, 15 {0 %% B fi PCBs & & & fx i, 5
54.04ng/g; MBS T, LI PCBs MEHIRZ,
43y Wk 52.88ng/g. 34.22ng/g; M GE KL JE 4 PCBs
BT EA, b 1.55ng/g. Horb U GUIOR B i i,
SERIMEN 5.98ng/g; LI /\NGIR REER,
R0 SN U 5 S S Rl Qo Sl 1 i X
5.63ng/g. 3.52ng/g. 2.32ng/g. 1.98ng/g. 1.68ng/g Fll
0.68ng/g, X —WFFL 45 B 5 Yang &5 130 xf o 69/ 18
£ DL FE R PR AR 25 SR, AR PCBs HU RS R
A SR EN RN, K, AR N s &AL (AR &
B TR T AR (H AR E AR, ATRE
S TAE Y TR R, M L i 40 A A i 5
FURHE K.

SR LG GRS S R N e,
0 55 AR S PRSI AE TG S A G T S R
— Tl i e ) BRI B £ 2K, A TR TR
ey 7K 3, A L 2 A s MR X, ELA S e )
LR, 18 G A M . AR R, 2R
1 358 3 B8 AEE B kAR 28 R A HLTS e R
e, A ] e I O M 4 2R A R
PAHSs & H 73 5l & 2487.58+1375.33ng/g. 2496.76+
979.26ng/g ), AN AT 5T X 5 €5 9 5 1k
APLTE G i SR S I A

4 PHg
4.1 WIS X AP PG 3P4 R B R IR
4.1.1 fafKP OCPs AYZH L S KI5
A% WF 5% v fa kP HCHs (4 4 F 5 04 4k o
B-HCH e i 3 5 151 (64%), Hk Ry p-HCH(48%) il
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Table 2 Concentrations of organic pollutants in fish in Yongxing and Qilianyu islands. Polluted parrotfish (Scarus sordidus) had the

highest content of OCPs, PAHs and PCBs, which might be related to its habitat and scraping coral reef algae habits.

o ) SRR > OCPs(ng/g ww) Y PAHs(ng/g ww) > PCBs(ng/g ww)
GV ()
S, H A B ) SR, H A B ) SR, H A B )
ﬁi'ﬁ i fap
d 3 26.81,39.21(1.41 ~ 39.82) 8.23, 11.61(ND ~ 13.09) 12.23,7.49(4.55 ~ 24.65)
Cephalopholis argus
3 2.23,2.36(0.88 ~ 3.44) 2.11,2.02(0.89 ~ 3.42) 1.55,1.64(0.99 ~ 2.02)
Hemigymnus melapterus
2 s
3 18.23, 11.74(10.39 ~ 32.57) 15.20, 12.22(4.14 ~ 29.24) 11.29, 6.89(4.82 ~ 22.17)
Variola louti
IR T AR
AR 3 11.65, 14.43(4.83 ~ 15.69) 8.96, 11.18(2.79 ~ 12.9) 10.86, 9.90(5.69 ~ 16.97)
Plectorhynchus orientalis
AT
el 3 24.76, 13.85(1.93 ~ 58.51) 28.14, 30.63(1.20 ~ 52.59) 5.30,4.85(2.88 ~ 8.18)
Epinephelus merra
ESUPEEe i
= 3 5.30,4.12(3.11 ~ 8.68) 7.10, 6.12(5.68 ~ 9.49) 4.64,3.57(2.23 ~ 8.13)
Epinephelus fasciatus
B R B
3 46.98, 38.18(17.42 ~ 85.35) 26.23,27.66(15.60 ~ 35.44) 6.06, 7.04(2.34 ~ 8.80)
Upeneus sulphureus
AR SaTl
3 45.34,16.57(11.38 ~ 108.05) 16.29, 9.98(7.48 ~ 31.40) 34.22,7.44(3.57 ~ 91.65)
Lethrimus rubrioperculatus
BT
3 64.68,24.77(17.27 ~ 151.99) 16.89, 16.69(14.34 ~ 19.63) 52.88, 18.89(4.52 ~ 135.24)
Siganus punctatissimus
JEH LA
BRRLAL 2 24.04,24.04(16.24 ~ 31.83) 8.77,8.77(0.63 ~ 16.91) 13.84, 13.84(2.59 ~ 25.09)
Cantherhines dumerilii
—
=y R et
3 33.74, 15.88(12.90 ~ 72.44) 22.89,25.19(9.36 ~ 34.11) 23.83,12.27(7.29 ~ 51.94)
Parupeneus trifasciatus
NG ]
2 31.56,31.56(9.15 ~ 53.98) 26.08, 26.08(7.70 ~ 44.46) 22.80,22.80(6.44 ~ 39.17)
Scarus tricolore
=Rt
3 44.54,15.77(10.58 ~ 107.28) 26.58, 15.50(2.00 ~ 62.23) 23.85, 12.26(5.05 ~ 54.24)
Cheilinus trilobatus
2R il fg
* IR 3 17.79, 22.08(7.6 ~ 23.69) 14.56, 14.34(13.56 ~ 15.76) 8.24,7.73(5.09 ~ 11.91)
Parupeneus barberinus
RERER 1L A
SR 4 91.57, 88.15(37.91 ~ 152.08) 31.70,33.17(16.87 ~ 43.60) 54.04, 53.79(39.48 ~ 69.11)
Scarus sordidus
R 7
" 3 24.52,26.81(16.20 ~ 30.55) 14.15, 13.13(9.61 ~ 19.72) 8.70, 8.51(7.26 ~ 10.34)
Siganus puellus
BT
3 15.88,19.49(8.63 ~ 19.51) 15.35,12.74(8.13 ~ 25.18) 12.97,5.02(2.87 ~ 31.03)
Siganus argenteus

. ND FonAkkth; ww FoRiE,
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b fafky B-HCH £ i %35 64%, Wi/~ HCHs #8473
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4 25 (DDD)] HLAE, v R W12 5 A H
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FWIETE BT DDT k258 A 1Y) L BFSEIX fa ik
§ DDTs/(DDE+DDD) FAEE H A 0.36 ~ 3.73, -3
ER 1.360 78 A SCHF 5T (1 f 2 v, 50% F#F & 11

DDTs/(DDE+DDD)>1. K tt, A3CINH DDTs £ &
Az A= R AR R R B, A7 468 1) DDTs 284 2%
Ao BULS N XYY XH-CL16 HORTTR
YRG0 RARE AT 24T, FIWTZ IR Y &
BRI R B IRARAAE, >R 8 BRUCANZLI 34 fl IR S AT
REE: PE VDI A X ORR ) 1) SR R R 1 v [ R B v
W —H AKR Y OCPs 15 e gl = L) B U
OCPs Z M FARGL I AR DS Z g
FNRPGUPUFIR . HEAh, A S RS SR R T A,
K 5 F-G 7 T R PN OCPs AT g2 Bl 4 A
FA S A FPAH IS S 2R 1R
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SEApkbE 0T RSO IR (1 2) KA, LB
FL IS 0 08 A7 @) L) ANT/(ANT+PHE) << 0.1, H;
4% 15 Fpfa ) ANT/(ANT+PHE)>0.1, 1] 88% fakt
HY PAHs SR U8 T 1k A R RH R B8 s Ir 8 fa ke i
FL/(FL+PYR)>0.5, fi /] PAHs HAEY) . AF FIHEIA
PERE I, EARRESE LT Xk 24 8 138 PAHS IR
PR AT IESE T 3X — s o ILAROR, K% N FF K
TGS E, K EA R A A BB T BR SRk % L
HENGHE A A Y PAHS 1Y = BRI,

LiEL7/ N N I S o

0.30
wF19
F15
025 | “eFll
FI5
F10 %
0.20 - =
S e :
o 015 ¢ wpg I8
& 0.10 "M% 16
0.05 | =
N
0t =F7 =F2
0.5 0.6 07 08 09 1.0
Di(H5+1E)

F1—BE £ UG5 Fo—PREENA IS 10 F3—M K 6, FA—ZR 5 W ARG ;

F5—#5 LA 0 Fo— i1 BE M F7—3 i il E A F8—LT pUMSie;

FO—B B i 7 i1, FI0—RE LB, F11—=7 @8 F12—= (1%

Wi 1, F13— =R ff1; F14—ZR DRI AT F15—75 (B0 £ F16—NR

WS I F17—4R 5 710,

B2 % — LRGSR A TR P 2 855 R R I8 7 B

Fig.2 Source analysis of PAHs in fish from Yongxing and
Qilianyu islands. Fossil fuel combustion might be the

main source of PAHs.
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Table 3 The concentration and source of organic pollutants in fish in domestic and foreign sea. The concentrations of organic

pollutants in marine fish in study area were low.
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Fig.3 (a) The TEQ value of PAHs and (b) the TEQ value of
PCBs in fish from Yongxing and Qilianyu islands. The

ecological risks of PCBs in fish were low.

5 &g

RIS 0 - S i 325 %o vl ]V VA ek 2%
B—b WG, 17 B 50 S £ ) OCPs. PAHs Fil
PCBs 1 & w7 e . 45 R £ HWF5T X DDTs Fl
PAHs 7 AT [ NSNS, #0050 5% X3 5575
J54 3¢, PCBs & 1 24 B 36 6 5 g 811 1/10; R
f#HT 7R OCPs #4018 A BRI, 256 1 AX
AV PG VDU S TR IR A AT 5, FEIIFSE X OCPs
Sy Wi B DK % B A FORE TR Bl 9 25 A VR
PAHs % MR BEIE, PCBs N T BE S I5 T /38 Tl
5 By A A RS RN R, BF 58 X AR P9 OCPs Al
PCBs #JJ0A A5 KU, (G045 05 554 BE O LE N 1Y 7 B
i (R PAHSs 19 28 A= 95 0E XU ILCR {8 1+ US


http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn

14

SRR, A P R VYUK M B — B RS T A R AT BILTS e BRI S R U M XU AR

543 4%

EPA FR{E, 5 75 1 ) £ i 48 £ A7 16 18 7E BUE
IR

AT g 7 5 P A S Af A2 AR N AT HLT S
ey A Wy M ER A 2 AT D BRI T R A Rcdie, R D o
Il PO Vb e A AR R A SR R . (BACRSE
I A, RAERAE & I DL IS AR LE WA i, R

KRR A WL Y AE VG VD e AR S RGP A5 ik |
TR R REIRABTE o

B [ T A R )M R T S A R R A
o R T AR AN 5 V55 22 9 e 20 TR XA SCHR
FREBPEEUCEIL, TE B LR B

Concentration and Distribution of Organic Pollutants in Fish of Yongxing
and Qilianyu Islands, Xisha, China

YAO Huimin"*, LU Tiangi', ZHONG Yixin®, XUN Kanyu*, YAN Qiaoli*, HUANG Lei""
(1. Sanya Institute of South China Sea Geology, Guangzhou Marine Geological Survey, China Geological Survey,
Sanya 572025, China;
2. Changsha Natural Resources Comprehensive Survey, China Geological Survey, Changsha 410600, China)

HIGHLIGHTS

(1) The concentrations of organic pollutants in fish in Xisha Sea area of China were low.

(2) OCPs in fish in Yongxing and Qilianyu islands were partly derived from recent inputs, while PAHs mainly came
from combustion sources, PCBs might be related to local industrial activities.

(3) OCPs and PCBs might not pose ecological risks, and incremental lifetime cancer risk (ILCR) index of PAHs in
only several fishes such as the spotted parrotfish (Scarus sordidus) exceeded the standard recommended by the

United States Environmental Protection Agency (US EPA).

ABSTRACT: Organic pollutants were widely detected in marine fish in global oceans, and long-term consumption
can pose certain health risks to humans. To study the pollution characteristics, 50 fish were collected in Xisha,
China, in which Organochlorine pesticides (OCPs), polycyclic aromatic hydrocarbons (PAHs) and polychlorinated
biphenyls (PCBs) were determined by GC-MS. It was found that OCPs, PAHs and PCBs concentrations in fish
ranged from 2.23-91.57ng/g ww, 2.11-31.70ng/g ww and 1.55-54.04ng/g ww, respectively. The ratios of
DDTs/(DDE+DDD)> 1 in 50% of fish. The ratio of ANT/(ANT+PHE)> 0.1 in 88% of fish and the ratio of
FL/(FL+PYR)>0.5 in 100% of fish. Using the ILCR model to evaluate the ecological risk of fish, the ILCR values
of organic pollutants in most fish were below 1x10°. The BRIEF REPORT is available for this paper at
http://www.ykcs.ac.cn/en/article/doi/10.15898/j.ykes.202304280057.

KEY WORDS: Xisha sea China; marine fish; organic pollutants; gas chromatography-mass spectrometry; content

characteristics; source analysis; risk evaluation

BRIEF REPORT

Significance: OCPs, PAHs and PCBs pose a serious threat to human health and sustainable development due to
their persistence, bioaccumulation and toxicity, and have attracted great attention worldwide for decades. Although
organic pollutants have been banned for many years, they can still be widely detected in organisms near the coast of
China and the United States, Antarctica, and the abyss. In order to reduce and prevent organic pollutants, the
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Ministry of Ecology and Environment and six other departments have released the “Key Control New Pollutant List
(2023 Edition)” which still includes OCPs and PCBs. According to statistics from the Food and Agriculture
Organization of the United Nations, fish catching in the South China Sea accounts for about 12% of global catches,
which is an important protein source for the approximately 300 million coastal countries’ residents
(https://m.thepaper.cn/baijiahao_24290238) indicating that the determination and analysis of organic pollutants in
fish are of great significance. Xisha is located in the northwest of the South China Sea (SCS), surrounded by
multiple developing countries that have extensively used organochlorine pesticides for agricultural production. It is
also an important center for electronic waste disposal and a maritime transportation hub, and these factors are
potential sources of organic pollutants in the SCS. Organic pollutants enter the SCS through surface runoff,
rainwater erosion and atmospheric deposition, thereby affecting marine biota. The marine organisms in Xisha, are
rich and diverse. Currently, research on pollutants in Xisha, mainly focuses on seawater and sediment samples!'"**,
which cannot represent the pollution status of marine biota. Therefore, bioaccumulation of organic pollutants in
marine organisms from Xisha, is urgently needed for risk evaluation.

Methods: OCPs, PAHs and PCBs were determined by GC-MS in marine fish. 50 fish were collected, including the
honeycomb grouper (Epinephelus merra), red bare cheeked bream (Lethrimus rubrioperculatus), and black bodied
bluefish (Siganus punctatissimus)-17 species of fishes. The ratio of DDTs/[dichlorophenyl dichloroethylene
(DDE)+dichlorophenyl dichloroethane (DDD)] was used to determine the source of dichlorophenyltrichloroethane
(DDTs), the ratio of anthracene (ANT)/[ANT+phenanthrene (PHE)] and fluorene (FL)/[FL+pyrene (PYR)] was
used to determine the source of PAHs, and the lifelong cancer risk (ILCR) model was used for ecological risk
assessment of fish.

Data and Results: OCPs, PAHs and PCBs concentrations in fish ranged from 2.23-91.57ng/g ww, 2.11-31.70ng/g
ww and 1.55-54.04ng/g ww, respectively, average concentrations were 32.50ng/g ww, 17.29ng/g ww and 18.79ng/g
ww, respectively, and median concentrations were 16.92ng/g ww, 13.34ng/g ww and 7.61ng/g, respectively. The
DDTs concentrations in coastal fish of the United States and Europe ranged from 0.65-107.6ng/g ww, and 763-
5357ng/g ww, respectively. The PAHs concentrations in coastal fish in Zhejiang, China ranged from 10.4-140ng/g
ww. The PCBs concentrations in fish collected from Mediterranean, Italian coast and the Charleston Harbor in the
United States ranged from 1234-12327ng/g Iw, 56.8-4791ng/g 1w, and 5.02-232.20ng/g ww, respectively. DDTs
PCBs and PAHs of the study area were at the lower end of the global range.

DDTs/(DDE+DDD) were used to determine the source of DDTs, and the ratios of DDTs/(DDE+DDD) were >1
in 50% of fish. The ratio of ANT/(ANT+PHE)>0.1 indicated that PAHs were the combustion source, while the ratio
ANT/(ANT+PHE)<O0.1 indicated that PAHs were the petroleum source. The ratio of ANT/(ANT+PHE) was >0.1 in
88% of fish, indicating that PAHs originated from fossil fuel combustion. The sources of PCBs might be related to
local industrial activities on Yongxing Island. The ecological risk assessment showed that the ecological risk of
OCPs and PCBs in fish was low, but the ILCR values of PAHs in honeycomb grouper (Epinephelus merra, 3.49),
red bare cheeked bream (Lethrimus rubrioperculatus, 4.82), black bodied bluefish (Siganus punctatissimus, 6.21),
tricolor parrotfish (Scarus tricolore, 4.26x%), cloverleaf lip fish (Cheilinus trilobatus, 1.37), dirty colored parrotfish
(Scarus sordidus, 6.06), and silver bluefish (Siganus argenteus, 1.63) exceeded the standard recommended by the
US EPA.

%%j{ﬁk [2] Lorenzo M, Campo J, Morales Sudrez-Varela M, et al.

[1] Salem D M S A, El Sikaily A, El Nemr A. Occurrence, distribution and behavior of emerging
Organochlorines and their risk in marine shellfish persistent organic pollutants (POPs) in a Mediterranean
collected from the Mediterranean coast[J]. Egyptian wetland protected arealJ]. Science of the Total
Journal of Aquatic Research, 2014, 40(2): 93—101. Environment, 2019, 646: 1009—1020.
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