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B A (Rastt R R & 8 000 /4D . 8 000 Mi/4F 1) i K= & 2 AR5 52 [F 20 tH
gt 70 FFAVEIE 80 WA S BT RIHERT H ORI, FARIER &R 8 HHEAE. %
HE 5 S b4 5 B AR R R I B K PR s Al (A 8 000 Mli/4E (1975 4SRRI 5L, DUEAERS
AR R AR E A T N R 2 4 /A

26. Y H IR T H B iR gh Ry, e nl LR BRI EIR R K (Stoltz 1
Pollock, 1982, 5| H TEHM 5HIREILE, 2002) . FF R 3 4 s fth vl T4 K ARV 3
R SR CGEEPMR)E, 1988b, Sl TEYSEMEILE, 2002) , [l H &R R ]
DLE B R 3 &b g A K R K R . H AR R nT N R Tbys K AR, B A R
YR TR K (S BOR B0 %, 2002) . Howard (1991) 5, Sziimf

® http://pan-international.org/pan-international-consolidated-list-of-banned-pesticides/ .
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TR H AT e L IE P A KRB, XL, MUK EER I, F AR R R T RE
KAE—ERERIIE (LB 2.3.1 4. ABIMINEEE) o RIEH BV FRERGE H (TRI99
2001) , EEM=FINT) T 1999 FHRERR, BA KA F AR RBEK P IEN (%
Y5 pmEicE, 2002) o EFIANEZIETESR (NPL) (11613 MEkkintht, 4 58
AN B 2R R R . FEREAE HIX 58 DMLY 19 ADHUR KA 7 ANHEERKFEA ORI T
SRS (HazDat, 2002, 5IM TR S57mEILE, 2002) o #Efliil, GFA 3 Tk
TR BN T 20 T8 AL T K AP R SR TR B NIRRT N 22 RS . e Ah,
AL K HE AN TR AR BCE A T 120 T 5e/4F (Howard, 1991)

27, WEKRREIOME E FR (2010) RW, INSAH RTRAT BRI REAG R
HCPRIRE . A 240 7 YA HR A0 6T PR S 10 SRR B S Bk, (B SCaRep o —
BSUERRI, 0 T A AE SR R R R BRI AR BUM I03E 20,295, i)

2.2 IFEEYATE

22.1 IENT
28.  KTWIBR MR AN A AR SR AT AR B sk T R F

222 FHAH

2.2.2.1 BT EAHIBRNTHFEER

29. A BIOWIN v4.10 BLAUHZ T i A AR VD B8 e v ee it AT 1 VPl (REIMR A,
2012) o T 4RI TR I 4 A4 R T 29 1) 2 BIOWIN 2: 0.0162. BIOWIN 3: 1.5126 £1 BIOWIN
6: 0.0063. IXLLEy (IR T E, 2R HFAERRHASRE LY EM, KIRTE (b
M EM . YPAE . AT FIPESIZ)Y  (REACH) 38R R.11 2=, HATREEA << AtEDg
BRI RE A7 (BRINL S E B R), 2017; VR4BULIHE SRR

2.2.2.2 EEYpEfE

p/\:3

30.  TEMEEAHICAME T, AKX Y AR I R AME B2 TITE AT DLZE AN T . Wolfe &5
N (1977) fdiFH 1.0 x 108 BE/RIRBEMIBRAETS IR, W AR B0 A T 28000K, HERRT e 2
FRIRFE(E 5.0, WIRSEAHCIRIRZME (3-9) &1F N HIKME RIS RIEATH T . #5255
R T, ZEE A bR TPl A S R/ izt CRA—
PR RTINS FIER) RBIUANESE (45, 65, 75 A1 85 #RIKE) FHIERHEE. 7 45 1%
ICRE . BREREMEN 7 BIAAT NI IR 2 B0 3.220.4x107s . MG 7E IR E R S 46 4F T3k
3 000 R ST T o A AN B 27 B IRFERIBR B (E 37, 18— ZUdR N 2.2x10°8 s,
HO TR N 367 K. FERRBEER (FRWE N 9 MM, wHE P &R
W EIHKAZ (27 FRIRERN 2 100 K; RI¥E—ZlRwH0r5, HPfEw rEmk
FE) o XRIRAKA A ) R AR B AT T . 7R 85 BRIRIET, R NLEIE— B 1%,
e AR (SEEEIG L) 7K (FREGE(H 6.6) SRS H B Tyr] (S&[E WP 47 B2 I M
AR K (BREEEAE 7.2) RMEEARKEE AL (Wolfe 25N, 1977)

31.  R#E Wolfe 25N (1977) MIAFFL, AR ERRBEERN 7 BRI EBK g
Py AR AR A 2 R P ER[2,2- X O AR IR ) -1,1- R AT A, ik
THURTE 50 8 s X LK fR F= M ) e R AE . AR — DR g se 5 R Rk, DURR
P Fo A JUAN AL S P (IR 3006 R AN R B B, SCERVEE T, 1 o 0 00 R i 2 B 11 %
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i Sd P L AR T BRI 2 . 5 R AR LG, PR 4 R R R K R AR e
B, AR SRR T BRI . IR A TR SR A Ay, mH S HATE S 4
g1 TG111 MR 72 — L 2= o 5 AR U B 40 A 7 V5 BB R A AT (RIS % . AN 28
MR ot A2 15 E BRI 25 A N R AN, RASAT IR 7 vk AR 27 TR IRAEE . PRI, X Thief
RAVIAEFE 5. WRIEEEYWFREIEE (HSDB) (2009) 5] Katagi (2002) IHFF,
PR 42006 ¥ s 7 28 VR /K R R 7O e 3 A BE R B P AR AR K, IR 27 SRR B 0N 1
EO(RRIRJEMEAN 7) F1 5.5 4 (FBREE(E N 9) . Katagi (2002) 50 (51 HTH EM
PEEE (2009) ) BHIKFIEE Wolfe 2 N (1977) R 745 B —5L.

SRRER

32. Remucal (2014) A9 &3 i 1 BB CME T LLZBE AT, R EASIRIBORFE
FeE . SEICUEE R B, H SRR S VA AR A L) 5]k I L A E U . PRk
TEPKRT 290 K HE T REGTIS, ERINk B R IR ARG DL 2 58 H 40 i 6 AE 7K
IR AREE B (Remucal, 2014)

33, Zepp AN (1976) FFJE T T SLUG = AR IR TSR VEAR AR 25 75 /K PR35 P 1 L' e
YEF o WF 7T P9 2560 4% B 4800 T 30 (6 28R /K RN R AR K AR R )6 185 S At . RS — s
2, WERREHERIRK P EECEEZI QB S5/ BinHE TEEAXEmY, &
#= T 5 HIEFH, db4h 34 ) LhfeZ&mKF (45410 Hs kB RIBiR 12 /8, Jb4 40
) PG %, XRPTERL GRKIAEH, Jefbzd i GnIEEEM) Ll S8 A
T P R P R . R AR R R KOS R B R L B (Zepp EN,
1976) o ULIUWFFC UL B T A PH GRS M B RE 8 25 F T BB ARG Ol o RV HR AL VR O 1) e
BORBFIEF, (HETF KPP REE R RAEEKER TR LZ, R e At a2
ER

34,  FREEIEENPHE T M F AR RE S TSR A S 0 E. — 10 Z 50 F AR R A
6 KA 6.6%7HK. —A 57 FHEARMGAEATE R 12 R EH 91.4%7H%, [HTE 12
RBEFIHN R B KRB E (NRCC, 1975) .o [ 44 2 1 (1) 4644 &4 38 HE W AT BH D' 1
L LA CE IR (Zepp SN, 1976) « B SHIREICE (2002) MG, KT HEH
T TE K B G B R RE JT DA R — Fh S F R ) (LR ED 1E B3P R R iR /1 (Coats 25
N, 1979, SIHTFHEVSEREICE, 2002) , BEER AR R AR, B RAE
TIEHRRZE . BTHERREGEEAE T RN LE GERH AR 5 BEREHERE)
(Golovleva %5 N\, 1984, SIHTHWSHEMEILE, 2002) , HefbEpmid st TitH T
TEPII A nl Re E N B, ANk, THIEMEIELE (Abong’o %5 A\, 2015; Bolor %A,
2018; Thiombane 2 A, 2018) FMIEHZ (0-30 JHK) KILHEM R, J-HHM IR
M (EEFRSE, 1987; Plumb, 1991; Helou 5 A, 2019; Affum 2£ A, 2018) EWhk
EETIER TR R AEVIIE. Katagi (2004) AA, e HIER P FERE OGRE) Ak
JLEK. KT EEREI AV TN A HLSRG B R (2002) UFSE TiX— 5,

P AR R ) £ 2 2 ZoKIE R R R, DU & S IR G () g gk i o
Ve . R, FEIRFE I L2 K i 33 TR F AN £ o A PRS2 TR 3 1o PR OIG PR AR

35. WIS R DRI R A CERIE &, H 2 D7 4e B2 5 T BHG g
AT TS IR R AR, DL — R (R ED S IR R AR, X T
EUMTE R AR TR AT S, Kb A g b K RN Y AR SN AT DL 2 AN

2.2.2.3 £ MrER
36.  WiFEERW, WERMIEEE K. TR AN A1 op ) B fdd ol R 2 2
T AR P 218, BVF AT ZE AT, fH PR A B s B e (Bt

BRSNS,
Ny, 2004) . WG
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I JLBUITIHE,  AEAAR AW A DA S AE PRAESRAE 1 383 A7 A2 (K Sl 0 W0l vl REARERE X
LA .

37.  Muir F1 Yarechewski (1984) #f7 7 “C-HEME T (Y*C i) E/K-DIUFRYI RS+
IR DL ORGSR e 20:1; WhYESEATTRIM ERE: 10 wTE) , LI
i PR AR, 7RG SR PR AR SR B0 = 261 Nl AT . WAV CRERE 79%. #RD 21%. A HLIR
6.0%) FNhIE CHiKL 75%. ¥pib 24%. HHLET 6.3%; MRINEE=7.6) VIR
(225 B IRJE) s FR, SR 16 /NSE YR 8 /N BN, HERTETE fh A B AR
HEAT I o K I (SRS R B2 B — AN e K TIB AT 2R (E SR 8RS
I b, IR Sk B Ry, B 224 K (FiZH) ZRTEME . £ 448 KK
RIGHAN , FERE— B A B B HEAT 0. PR A0EE, WIAWI-KIB S (AN 4
TERIREE N 0.1 Soa/=Z T (BRI 100 #7a/Ft) , & H17752K 0.1 AN TR B HR ke )

TR T BRARZNE QhIEFWRITR YN8 (RGEE — %3 15 27N
115.9+74.1 KA1 206.3+186.8 K ; EALIBIFEHAL (Eh) 1H A 220 & 464 =K) , {HAEREA K
PR B AR, WA AT B N 28 R (CEALIBJE B AT (E /N T-50 Z4R)
F AR B AS PR vl R e e BB sS I BE > GEHW N 6 M) o RiRgERER, 7
WA, BT SR Ui L s TRy 5K A Ak, B 58T 3 s 1140 20 A 3o 58 4 ot
B, TERESMT, F SR 6 2 I i, ORI = B0 B ) A B & A T
(DMDD) DA B R FL R M=), A, ZEE R B 5454140 TG 308 il
RATEE b ZES .

38. S4AMHL TG 308 MEEERINT: KSR R BN 3:1 & 4:1 XA,

IKSUTRFEAE N E — 5 R A LEUK) « IRIGFFEE AL T 100 K HANE #4504
AEEERT TR AR A EERAM AT, DUEATE RG2S AT
MRZHSE . 9 /M AT 28 1Al DRI ORI T AR = A2 B S BUK MR IREE 7.
FHAERXE S5 TG 308 RIGFE R IR M iZIER) MER, WIFRIIET4se
ATEE . RT3 AR A 25 R8BI UTAR A A A7 AE AR SR B R AR O, DRk B e
AT BE AR B R T 110 HR 480 TR ¥ 3 B AR T

39.  HTHZ (2004) FEH, HEREREEHEEY A DR E LI REAGERKIS 14 A
Chen (2014) F1 Wauchope % A (1992) #ff yHIEHI RN 120 K. Aid, EER
G, o EH R G SCE A R PR TR . 120 K 32 AL 2 A LA = TR AL
(Wauchope Z5 N\, 1992) 15 H, Hob i 40 36 10 2= A4 A 7-60 K. 170 KA
151-210 K. Aik, HA 151-210 RIS R AT LM Guth &8 N (1976) $85 154622 SCik
BB B Guth N (1976) ki, HERER T LRl 708 151 K (3 D
1210 K (13 2) (g —guliF il H, fESLE WA, BN 2242 $RICE; BRI
FEME A 4.8 (H3E 1) A1 65 (L3 2) ; HHERA. GHREEN 1% (HIE 1) 1 2.2%
(T3 2 Mg o BiEEbRE LSRG — R KA RN, HET A2
FER, LAY, BT Guth A (1976) EAEVEMN BT 7%, SHX T K]
SRR M E L, ARG ECEIA R e T R R AR R VR, eVt R A
LR R AR A AL . 2R E (Mackay —ZORERBRD LR AEAHN
[k e AME (Pov) FIIERE BT A6 (LRTP) ik T A A 210 K it 5 #ifE
NN
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2.2.2.4 MM ¥ tE

40.  R¥E OKIEZLFEA) AU, T 2006 4= 9 AZE IR H 5, 2006 %= 2014 4
WTE],  E MDA FOREE R 4 201 AN N Bl R /K AR AS PR, FR S0 Wi 00 08 1) s s IR B A BB ARy
1.26% (Lettieri 1 Marinov /N NJBfE , 202045 ) . 7F 4 201 MREAH, 53 ANEEA(
FAE A B e B9k %, T 0.0005 oa/Ft (BP 0.5 405w/ i INERISF3H) IFIN
YERHEE (PNEC) 1 (W PR (LOD) A4 0.007 #sa/Ft (BRI 7 445a/71) , E&R (LOQ)

N 0.02 WrE/F CBP 20 gh5a/7t) D o R EREATZ BB KA s, RAERHAN
FEAR < ISRRYE D R 57, B HAthg AR << 4K RIEIE TR, 200649 H
Z )5, BREEA R EE A AU AT e T a4 G, ERiAESE RS A
Ko WRIMPRHER S TAEH (WG-S) M52, XUt HE MR MBI R EARN S, S
TIEFE U F A R N T E AR EHE S IR (BFON AR R4S REER K, A
PEALBE R A E B ERIR) o ERSSE, ORI R AR 25 Cln B AR R D
HEN 10 Hoe/Ft (BP 10 000 ghve/Ft) @R A XTI K AN AR 251 0.1 BTt
(Rl 100 g5e/Ht) MI—MPRE (MEEZR G4, 1998) . %5 &E/AKCP s thre T 80-90
SRR I ek 24 H T A i s ys 4 GUnig AR s L fE, 2016) .

41, VEEFREEA AR KB, 7E 2000 % 2018 4E M IE SRAE [ 202 923 AN R K AAREA
W, 73 ANEEA I H A IR T VAR R . 2005, 2007, 2008, 2009, 2010.
2011. 2013. 2014. 2015. 2016. 2017 F1 2018 4, 7E¥:E 11— B AN H 2R KRR A drks il
HHFR SRR R T o I E MR FE X 1A] A 0.005-0.269 ik 5/t CBIV 5-269 4455/ F1) 5 KN 7 A
H PR X 7] A 0.001-0.3 5w/ 7+ (B 1-300 45/ T1) o 2 EAEIZ B IR FH AR 5 (2006 4F)
Ja AR B IR FE A 0.269 Mo/t (B 269 i /) (2013 5£) . 1990-2018 H:H#AfA], 7E
M 19 428 NI 0 SRAER) 118 563 MNEE ML R /AKFEAFR, 45 30 AN 2 F A i iR . X
S SRk B T SR AK IR N4 . M 1998 % 2018 4F, [4 2000, 2002. 2003. 2006-2009.
2015 X JLAEAN, REAEFE DA AN NI AR R AR TR R 0k B IR . e BOIR R X TR N
0.001- 0.089 f e/ (BRI 1-89 gAwi/H) , FHRIAY 524 tH FRIX (A28 0.00001-100 #ve/
(Bl 0.01-100 000 443a/Ft) o IZA VK B SR 0 166 Jo I o2 ) e v B (0.089 b we/ o+ (B
89 4l 7a/FH) ) HIBIAE 2010 4.

42, IbAh, ERRARM E (2019) BREIERRH, £ 2000 & 2015 F AN RER
1 582 NMHLRIKAEFEAR S, B 16 MEARN F &R AR E = T AR R . 2001, 2002,
2007, 2008. 2009 A1 2011 4, FEHINEKH—ELE AN HERIKFEA A I H B AR i - Il
SE HIIR FEIX 8] 4 0.027-7.9 4N Ta /T, FH Y 77246 HBR X 8] 49 0.0916-7.9 4N 50/ T+ INEEKAE
B R A (2006 45 IS E BN 5.25 Y5/t (2009 4F) o XL
T, 1B EIK P S (RN 200649 H, INEAN200644 1 H) JLHEZE, 1
R AN Z K A bR KA CPL R B R R /KD 4kl A I 21 B AR 6, R4t 72
JRAE KPR X [0] A R ARSI, BRONAIN SR b 3R /K Ak b A7 7 FR 4803 T s
A B & H R B RS 1 45

43, FEAERRI—NA TR ORI T AR PR LA R R R I SR SE R, IR
FEIX T84 0.017-0.023 4N 7a/FF (Muir 28 N\, 1995b, 5| FAbM W MIAIPEAL 772, 1998) .
GaoZF N\ (2019) Wi 7 RJZH/K (b4 33 FE b4 83 /&) WA H AT s, 8 &5 X I

TR B ) COKAESRAR ) o0t Wl Fml il i A SRR 1 -
https://circabc.europa.eu/webdav/CircaBC/env/wfd/Library/working_groups/priority_substances/2a%20-
%20Sub-Group%200n%20Review%200f%20Priority%20Substances%202014%20start/Monitoring%
20based%20exercise/Factsheets/Methoxychlor_draft%20Factsheet_annex%20monitoring%20report.pdf.
8 B¥E FEBERE:  http://www.naiades.eaufrance. fr/acces-donnees#/physicochimie .

OB ¥E E4ERE . https://ades.eaufrance.fr/Recherche/Index/QualitometreAvance?g=933c15.
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JE AR AbUKE . FEASKAERR N 2016 457 H 12 HE 9 H 23 H, LK 2017 4 7 H 27
H# 10 A 7 Ho J6RFRE F AR 6 R B/ 5 EEA IR &2 0.54 ghma/F (BME N
0.13+0.13445a/7F; J7iEAa IR N 0.01 4855/ 71) , 2 RIAr AR EE /N T 071286 HU R %5 0.38
gy5a/Ft (BMEN 0.15+0.11 4450/ Ft) o LA K RN AL UK A7 (E B SR i 6 7 — e FE P _LAIE
R B 420 175 7 Vo 6 Y Z)ORT 38 7K DX 8] PR L 47 AR o FE IR N 22 KK AR R i R B GBI TR
ZEJGHEATAE) AT DMEIEIX — 4518 . i, JUARIHIIA A 7K A A7 A5 AR TR 0 3o ] R A
Hinfr S M 3.

44. PintoZE N (2016) 7£ Obios V5] CHI% ) L HIyiR Y E b ok B S . Ut
FUIREAKAE T 2013 4F 11 H o R I F ST 00 IO A O DU IIR FE R 16 28 40 JEK, IRFEEAT
T 21.8 £ 89 4h7a/5 T E (Pinto M NiEME, 20194E9 A) . HIVIEEEATE, TiEME
14 JERVRE DL R S BRI T Ak, 14 FK LR TP &0 A2 E A g a4t 7
WEHE, R L (BE T 2006 2 DIk A1) B ANER K, M HiZY e — % READT
Y h AT R B H At . IR R (16-40 JE KD BIUTRW A & RE K . Muir 1
Yarechewski (1984) fS2546 S FRTHR 15 I R AR T R A M BRI 5 (UL =< 2E W R5fig =~
—91) FFAREE Pinto A (20160 ML 7T FIMEIE. 5 REZ] Pinto %8 A\ (2016) HIH4T
SR, ZWE AT REAE — S RAE DU B R A

45.  DuoduZE A\ (2017) M 2014 %= 2015 4F H 8] K B 8 KFI Y B - 2= 01 7R Fe AR HL B gt in]
TP YIARE AS v R I S8 0 . DUARWIRE AR [A]0 2014 4F 6 H (%4ZF) . 9 H
(FEZ) . 128 (BEZF) M201545H (FKZ) ; FHUbESEk T R2FEMWE, & N HIF
URE 75 N B BB ILIERE T 22 REE S . DU GRJE 0-3 JE KD FEACHBENLRE, H4A
T VR 3 4) S22 (RS KT 85%. DU AR 3 X J5k ity FR 4203 ¥R 3o ST R I B S — 3 (P
Rt BREX. XM TAX; F¥E: 4.3+0.2 gi5a/5; X[E: 4.1-4.8 P5a/5; K
W 100%; ARkt R~ 0.06-2.3 gh5e/5e, FXTARHEZE/NT 10%) o e KR IR T He
fIAly 7 RS B SR BE, R Z A UTAR W 2 i () P B 7 o T AE SR 56 =5 e ok [
W B T IR OINFRAE AR . X R, AR IR R KR A . A7 R
PE] 2 598 1, JRACRKEA K BT HRAKRAKFSTE A, 0 E FE A L DL TR
EONE, TS AR Y VD I B A TF . SLIURE SRR AL T AR R DU B A R A
PEMIESE, HAF RN R E AR (0-3 EKIRITFRGTTRY)) « BRI, ME—
() B SRR i T 7 W B e T 1987 SR AR I (SKRI R 2GS 2y S H R R o 1

46.  NERIRGLAIME E (2019) BRI EH, 2013 4E 5 A% 2017 4 9 AN, 301 4 H
KIAUTRIREA (0-15 JEKREE, (HRZEFEATERZVFYD A 48 ANFEAK I 2] 4
TR o X 48 YA PR FE R 3.7 N 5e/ 5w GIRFEIX AN 0.075 4N 50/ 70 2 36 4N 7/ 70 )
XEEHHR R, EIRPEIK (2006 £ 1 H) ZHEJE, JhREEINE KGR Fh Al 2 4
TR, MIMAEIESLAE TR X 0] R B R A .

47.  Thiombane %6 N\ (2018) HFFL 1 & KA Hp A0 B 030 1 AR AT 3 A AL SR 2
UK. 2016 4 4 AFIE 9 A, MR HR 2 H 10 11 AN DX 35k 38 1 A A i (X
WEE T BLREA (BEAH=148; 0-20 JERE L) o AKX, & ERTTHX LA
e PR B Bl AR R HB DX G st 7 () 4 b B T AR MbiE Bl ) o 38T b X B AR TR R 1)
TR PE X B AKS %8 53.23 g Ta/5e (FME: 3.64070/50) , KA NARK H % 521.79 450/ 5%
(YfH: 10.96 Z455/70) (AR HUFR N 0.025 497%/75) . Thiombane 2 A (2018) #5H!,
FH ST W 320 o T X A I B A WL AR 2GR R 12.17%, {EF AKX ] fe 5 1
IR CRERRAER IS RINE ) A%, 1 RCNBCEE £ 5 2003 42 (k7R R fh b . H 2006

WA IR (MDL)
VZ R B KR 1999 4 (EEX BRI FEE Otz Jvb ) ), mld s A b .
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PR IEAE R W A RZY . A, IRIEIA TR, £ 2006 4F 9 25, EORHNK
AR REES LRI g, B A7 i H A 5 3k Je 2 il (0 5 I S B 155 100 T
BEBUEFH FR AR S (RO OR ™ i BOR R, AT A A IR 2% D3 2 A At ol B3 [T 368 i
G XEEHHERY], ABDWIKZEZ )G, IR M RRHH L35 Al 21 FP A R s, A
ML —ERERE EAEINZY A S S i W R IR P T e BT A PE . AN, R 3 rh 7 4
SR T U AR PT RE A Hm B B 45 2R

2225 AMBEE

48.  BEAUEHE (BIOWIN 2. 3 F1 6) REHERMFEH AP EYIFE, Hiknl e A
R, EAFERENE, WARKERFTRA, EREPRKETCLZIEATT . REHE
T ¥ 3 ) YRR AT E R, (H T KO R R AETE KRR B2, RRET S EA 2
X AR RS . BRAh, WA S TR IR T R AR, KPR £ D 74
e T PGB 45 F AR T R I S R AR iR, DA R — RS R (EED STE T
HR AR

49.  HSET I 6 TE R R B DT AR 2 R R A Y T O RE AP AR (U
115.9474.1 %, YA 206.0+186.8 X, F-ZEHI KT 641~ H; Muir il Yarechewski (1984) ) .
TER —TAfF AU A, R SRR T o 70 DR AR 26 F I BR AR E B, YA RNt TR ) 10 2 32 B35/ T
28 Ko Ak, TFEH PRI REAMRER B AR R AT E Y, BN E B ERIUITR
YR AR SR FE AR TR U6 o R SR TR VR 7R I SR ER R TR R I R AR A B B R 1
WEe B BRRE AN KA R AR MRS, XEEFK NIRRT KB T
FA M (Pinto %6 A\, 2016; Duodu %A, 2017, ULEINERIRALRIMAE E TR,

2019) o ARHEIE 4 A EE v M SIS S AR M BCHE 1S B S5 SRR BH, B SRR TR U TR 47 AT
B B AN, ERERETFY R HE e A REAE. WS RE, FiEPHEIK
RN R € o e LD YN @1 b S )y N B L N Y W L B N N e s = 7 N S P T ]
17— R E B R AE K B R A . W — AL UKEEIA DL 78 56 Jb KPR b vk
P X 1 2 JZ WK Hr 15 21 1 I B 4t — DR, 1A T RT RETE MR K AR X (e Hh B
FrAME, HIESCIO E W ARG MBI 7-210 K (Chen, 2014; Wauchope %A\,

1992; Guth %N, 1976) . Aid, HTFHFAMREMRME, JToikm F A s e LiEh 2R A
BRAES H LS. MR ZEH AR E, Ea KA AR RB T
H A% (Thiombane 28\, 2018) o AR UEFE AN 2 A S0 5 AIF 57 A0 M I 25040 7 21 114
SRR, FAMBRREL A IR TR A R A M. Ak, ESCRBINAAE TR
K Y ZKORIT 338 P 1 R AR TR O T R R EE B IR R I A IR

223 H{YIRR

2.2.3.1 ETEIEHIENHFEER

50.  FHEAE R OR — MK R BRI, IR SEEE K B R BSE R {E N 5.08
(Karickhoff £ N\, 1979) . %5 i) 1E E RS /K /0 Bid 2 EUEHAE N 5.67 (KOWWIN v1.68
(EEFGEF, 2012) ), SIE 8. 1K F B0 0 AN HAE #13%  H4A
TR KEEY Y BE Y E EERE N (EEBEOK PR RBERT D .

51. AWK R% (BCP) MM R #4 (BAF) WME M=, M Arnot-Gobas 75 %
(FEFRYD WM AR ZEBUE (9 001 TH/T-38) SWRAE H &R B E K A AV A
HEVRRIE S (YRR RZEKT 50000 .
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2232 KEEYHPHEVESIEYPIARIERARAR

52. IR ARG REUE AR EY R 2 B Z R IR K, X2 R AREYFR
AR B SR R I R IR (R4 R UX (7] 667-8 300) . VeithZE A (1979) #&
W, S2I6 S A5 H R HR AR R R T SR S R A R Y e R AE MR 4 R BUE N 8 300,

53.  Veith &8N\ (1979) FF & H—FhoF F S 56 % S0 Sk Al B A Wik 4 R ¥ 7%, 1E
25+0.5 PR IR ELFUK R G H, b =L R (Pimephales promelas) (296 4~ H K)
Pk AR SO0 R I A T GBI RIS D o I KSR B 95 R R . B
BV EARTIIME N 7.4940.15. IS fEA R K BE 7, FE4ERRE 5 =50/ 0L B BRI
PR ER KR M e ey, B R I /K B o R B R TR 3 9o 7 7K H ) ik A BB 3504
35/ o ¥ 30 S5 IRI— A O R 5 4D o fERHl F AR
W2 JEMEE 2. 4. 8. 164 24 Fll 32 K, BRI 5 2 AT 40 . il e K ek 2 &
FVECE DAL S 5T 10 [ SR SRR 36 20 BT 5 VR BT R I o 0SB0 AR P AT TR, A
JE )R 2 2D IR B 90%. FEAEMIIRAR RECT A, IR R RN AR 2 2R R B AT
REIE . Fe B 32 K5 0t AR AR IR FE R SRR AR Wik 4 240 3 I A T i 2E
Yk ZBUEA 8 300, XTI FLHIEE HARFIAR BIEE 32 RIAEIFRE . AMkds 25
Al T 8300,

54.  fFFEIRM, FEIXIWT T BB /R 20 6= 0N, RIS R 3 Ak o 7 O A R
AR AT L . T — SeSCIQ ATk ok, BRI GAR XE 78 70 VA I T FU i) Rtk . IR ANS
T INZEHH TG 305 A Kb TR 2. ERIETBL KRR IR IR RFAE
I EAE B £20% LAY, DR AESRIG A PRI, 0 IREZH AT ] 245 4 1 RSB T 20T 10%.
b, SRIGBA 2B B T AR TR B I AR G S BUR T B BEAT IR AN A AR IE
And, AV RE G RBOA R TTEER (HA /R , EOYSRREEaaHii TG
305 ML EFEN, I HA AR T HRKIEE P AR AL 7K 5 58 Hhox FR ST g ot 2R 470 1

55. &AL FESIRIER (TG 305) #H—Fh ik, @ik R0 fmafasm 7
MARP R I & EK, Kt et =R AR N I AE IR BB . fE— A& 2H41 TG 305
PRV I 2 B i 0 I RAE B AR, PPl TR B AN AFSER =ME R (2 H5HH,

2012a; &A 42, 2013) 2, XULHF IR DML EEf (Oncorhynchus mykiss) NAEA,
H— AN E R DU 8 (Cyprinus carpio) AMEATFE T —2H 5 (544, 2012a) .
I DL 77 SN 1050 B e 15 ST T 30 D AR DR A R 40 X SCERIR Y 13 LA
ERAT VRS, W LR <Al Tk, RA B MK AR R R A W 3 T S S WA R
(ko) fH. RJE, HHESSLERsh AR YE REUE, R AR LR E S 5%
B ke A THE S IE AR R (k) BRTHME . 50 5 I05E 4 KR IE AL
RHEH (kog) “FIMEZ T HIELEE . T koo LA S HH 175 AN S 56 5 1) T 6 £ FR S0 VR 0 A2 40
Wedi 20X (84 3 335 /T 38 2 5 926 FH/T3e (39{EH=4 421 F+/T5) , fifa4 1 006 F+/T
LA 2015 /e (B{E=1537 FH/ T — DRI ED , RAMNS HREZRBIAER 3%
(AEHL, 2012a) o HTE4E AR A —1k (5%ME 5 ) AAE KA IE AWk 4 2 5007 35
fHEAEN 2 941-6 991 CANESLEG = 5 %, PINHHA A e , it 667-1 867
(REFFE, 2014) . RH 1.5%M 24k B ARG REBUEMCT R 3% & Rl
THE (RAEKKIE; 2844, 2013) . KA 3%MMEa R, JE IR0, 5 H AU 6 4
(1) A R B AR KA AE . BRI — AR R 5 (BMFgL) “FIME N 0.14 CFHXFRifE %=
N T1%) , TR 1.5%MEEZ M RIS RN 0.022 (BE42, 2017) o N4FEEM

Laaldl (2012) HCT )\ E CRAESLE . EEL EE. SSE. s L it
MEARSER S BRTFEs R
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K&, FEEZEMRGRRIG T, RKIUR AR 2 MBS KB R AEYOR R BN T 1, X Legh
I BE ELHER P I Le W) A B A& SE AT 1y

56.  Inoue Z5 A\ (2012) #%IBZ G TG 305 FHATHE Bl . Lk 80 fo W ik & fih
AR —H RS, MBS BY NS AR TNREY) . B SR 008 A A=
K IEAEMBOR R BN 0.034+0.001. Ze B 5 N CHARL Y FiaEslik) it &3k
R AR R RS RS — kg /5 1Z3UE N 810.

57.  Renberg <& A (1985) HF7T 1 FH AR TR AL 286 DR A AR el SR8 0. HIRUK R 4
BEAT 1O 21 RIGBETT. AFTRRD, R AR BRI & 58, XK
AR REA R E W ZE . N T IR SR, R (LR 5 PR R R
NKHF e BIRAFAEAZ RN AR, (EAEF TR, DR Ak A B Bk 5 AR )
R FEHR S ok (EHETTER) » T DIAME SR B R AN . e R RE B P 1
HERF PLIETE 1-3 KRIRAGHEAK T, £E 10 IR M IRFIRZE 8 M. L) 3.5 FEK K/
DU, HUBAE PRI L, REAA 20 MK, SRJERE B TSI KIRAR T . T I
P b SZ AR 5T 110 TR TR 2L RSP 25 T (22 100%) STUBUKIR & o KR AE ) SEER 1)
SR ESCR 7 85% A F o AR 2R B PR IR UL o £E2R 21 FLEE I SR TR (1 A2
Yk s 2 50E 9 12 000. £E55 21 REGRIN IR BB RIREE, BWaE S h DAYk YE &
B H = ATRE R T 12 000, F34hHEAT 1 8 RIEFSNIA, 13 2IH9 £k 4E 2 402 8 020 Al
8 400, fHAEHNILHEL KIS [A] N kil BIREAS . T oS an™y (oK S4. WiE . B
LA DLSE 70 YA BE AT FE A Rk . TR 1 AT EE SR aR e B, OF HA% AR T HOKIE R
W ELE K 22 48 T R AR TR 2EAT 1IN, BRI 4 2R DL B 5 DL AR 2B A Wik 4 24
HUKT 5000

58.  Anderson F1 DeFoe (1980) fEJ/KEEE RGN A, b, 5@, 1B ARk
AT T ORI 28 KIWH AR AL, MRS EARKM GRIE. BB . BRAS)
TAE R 2T PE IR . BiE 7825 (Physa integra) i) B R ARk dE 2B, F
¥JME N 6 945 ([X[H)A 5 000 & 8 570, HUHFMlEFIRE) « ANEREIELIL R (55 28
KD REERNFEE . ZH R B RN E B s AR R, BRI W3R
FFET:, (HIFATERE R AR LSS ATESER, FtEAESRGKEREL . F
I, 6945 [AEPR 45 R BUE R ReAE AR ZRME FH

59.  HEMM S EA AR B b E R (B WARIERAKT (NOAEL) 1A 0.6
250/ T AR E/R (Aoyama % N\, 2012) , JExH@SFKA T BRI BAG S E ST
CTE R0 25 A B M4 AT 1.3 fva/FF (B 1300 4555/F)  (Anderson i Defoe (1980) . &
EYIFEIEE (2009) FEEMER (2019) ), MK TEIN 5% G FEIKEE (HCs)
N 0.37 fhFa/ T, BI 370 4878/t (Maltby 25 A\ (2005) ) , X Sbp ik 3L [ i i i 30 55 ) SR P
N 5] LR VE

60.  PEHiE, FEdbt (FhEdb. SR sEY): Vorkamp 28 A, 2004 A1 Savinov 25 A,

2011) FIEgH GEPEAEVIREAMGHESFIT, Filho A, 2009) KIAEYIREREA T & B H 4
T . LeAh, ENGRBREFL AR T A R (Damgaard 5 A\, 2006)

BT ARG AE ) B AR 15 B M A PTBOR SR A R HE U R R, 1 21 CBERIHAL 7 i
FHRETEL) (RIS EHER, 2017) % R.11.4.1.2.3 & iit—Bitie.
VIR R (NOEC)
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2233 BRI DEMREHAR

61.  ERMS: XWFELENY) ONE KRERANLED BIBEFERE, SR R o BE 1k 15 I 18 7e 7>
WL, IR — R AR R (R 550 &l 3, 2002) o Aid, —SEEhaT sk
kB Ay, XEHE 5 NREHARAR AR A A T BEAN K

62. 4% XMW B, KB GEAULCE) MR GRE T 505 R S0 E,
2002) F I, WA EHENDE, 0T 2500 5 IRk 2 R, i AR
SR (R S(ERALY 5 K T AT .

63. . XWELAY OO ARG R MIBEE Gl T 5500 &%, 2002)
RYL, PR 2 B AT IERGE A, B S Y s A A 2 A2 i 7 B At 4 23 P AR
. WERRSBESYAEN Gn vivo) FIESL Cin vitro)  BLRAE A HROCRE A b i AQ
DUSE] TR0 IT . 31X P AL AR 8  BY Y S R 1 e o i PR A PR IR R AT A, A
SRR S S B R PR A

64.  HE: XWELEY CRRL ARG R MBHE Gl T 5500 &%, 2002)
MY, SN B SRR U 0 KR o A I B HEE, 2o SR . PRIBHEME 0 1 4
N ONRBFRER, 2905052478 10%) o ShTENFLIIE 2 DB SR S,

FEFLT AR 2 SRR S AT (0 AR, AR TR AR AR A 3B 2 Tt 5
FEBHY) 5 VLS B P AR R B 1AL (B SR EidE, 2002) .

2.2.3.4 XRTFEYFARNLE L

65.  IAWIREY, ANEZKAEVF YRS RBUEMZER K (XIEN 667-8 300) . 5K
=W RA, WA — a2k B AW R, Ekds KE{E ST 5 000,
M—Fh X FEKBhY CEVHYE 2580 12 000) AR (AWM 4E 280X [A] )y 5 000 &
8 570) MBNIFIMUETRL, WRAIEKETTEMSIH BA LR 1. IEFEIKIBLR
L EAEHEAE KT 5, IR VAR R, BEWRE T AR A m] aefE K AE LY+
RAEEDER ., FAMBHRNEDR BB NS matEMEE SR EMEE S, ENT I RGE.
BB S AR LR B, R R A SRR AL IR N FLE

224 EIEBIMETBERE

2.2.4.1 TRIL B M IFIE

66. 2545 K N = R E AR UL N 2.06x102Pam¥/mol (EFEIR{E)E, 2012) , 254
PGP N FR ARG TR 00 1) 2875 B A5 T HE N 5.56x107° 1 (EPI 44, MPBPVP v1.43; 3 [FEIF R/,
2012) , IXTHANFIE R B H AR R ) KSR I AT RE R A o 28R TROEL A A D AT S
PRy, DA EAEEM WS HoR N, JFBENGERAAESWERE Y. A, 75w
THL X R LR AR E IR, BEWRERAE T RKRERE. ZRSHERHY ZERLY
FEACNE R = A2 (P3R5 B 2 R AR IR BT PR RS B . 25 $5 IQ T FF4R0 TR 0 1o AR e B Tl
REBON 5.4x101 325 KT8 (AOPWIN v1.92; EEFEE, 2012) . FHAERH R
SRR THME NIESDOLIR T 2.4 /N0, 8% 12 /MRS 0.2 R, &5
H R L R IREE N 1.5%108 AN 7 K (AOPWIN v1.92; EEIMEE, 2012) . HeR
ffg 8 M2 2] AOPWIN Tl ml §E 14, RN BESAMI R AR (R 5505k iy, (EA R I i e v
PP RAE S50 5 AT A E . teah, X FaERymiGmss, AOPWIN &l 75K
ST EIEE BEM N F . KT, AOPWIN v1.92 13 H 1 — gl R 5N
3.435x10 2 SL oK) (T b)) o FALEZR, Liu 28N (2005 4D W45 (1435 i 3 S E N
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5x10 B K (4 F-F0) , LE AOPWIN Bt THE/N7 5 BT ESA AT REHR BT R A
b, AR S0 E B ON AR HE ) AOPWIN 2 22 M 1R 7T BEARAL 7 7 23S R IR 2L 2 0.
67.  MRPEEIAUAL G, AR AR B A R AT RE A I B B ) R, IX AT RE S IR K
FAF RS, JEA AT Re R AR B B R . BT AR 4 R o 38 A RURE 40 1) R AR T e L
BIXE A 0.5%%F] 22% (AEROWIN v1.00) . HEAMEBAEM A NSRS, BN
AEROWIN 18 B 7)) 78 V5 i A IE 37 B2/ 25 S, 43 e 28 25050 O\ ABL7E A . 99 A% 28 ) 3 FH 3k Y
(EPI £/, MPBPVP v1.43 1 KOAWIN v1.10) . &Y 5%m &itE (2002) FrlH,
Kelly %8 N\ (2004) 5t , v H 430 36 B I A7 70 T 2805 A AUk A (SR gs &) 1,
HAE—ERE FAAET RAMZERMP . Rk, 80 R AE 2SS0 115 B i Ta) A2 B0
SRR/ KGN R K B R A (B 5 B g, 2002) .

68.  ARIEMLIELHE, KA B RES o F AR PR R B U BRI R b e B, 5 RN
BT 1/H (Hoff %8N, 1992, 5|HTHEWSHEREILE, 2002) . HE, fEMEXRILH
(1) P4 5 H RGN 38 R SRR R S, UE B LR KA I O, IR R — S AR T R T RE
BALE 22 S PR KIE] (Welch 25 N, 1991) . £ 6 /Y /K FoR I 21 B 4230 3% (Strachan,
1985, 1988, Z|H THMWEEHHREICE, 2002) . 15 RBIX HATH—Ti AN 6 4 (1986-
1991 4F) MUBFE A, W ZK A B AT T o R AP YR BE R 2.4 4l 5e /i (Chan Z8 N, 1994, 5]
HTEMEEREILE, 2002) . XEEPRR, IR IR FEXT R A 2 B A0 T
ERIEEEH . Ak, HEREFEGE PRI TN E, BEARMAE. &G RN T
DU RB NS P LR AR ER (Y5 5RWmEIE, 2002) . fERIX,
SR 251 T IS TR T 1.5-5.0 % (Eisenreich 2% N\, 1981, 5|HT &Y 550K &
WE, 2002) o FE— AN AERRII A AR D B HLEUR 258 P . H ST TR O R SR HE
Muir 8 A\ (1995b; 5| F TAb A B AN PPAL 5 22, 1998) 7E =% ptig [ (Hn&E Kb X)
B3 1 — AN R L FRITA AR WK R R BT B iX =Rk &4, HIKREEAHAL (0.017-0.023 44
LT o XA YIAEAE TS 1997 4F (Barrie £, 1997, 5| HH T AtAR W AT REAS O
%, 1998) sk HAEAE I 2 R AR LE B I — 2.

69.  WAVRESE| I, T g R 0 XU AT DU I R B LS IR A A e
) PR SR TR 6

2.2.4.2 imiE BT AR B T

70.  FIHZEHLN BEEE AN (Pov) ALZIEETMERE (LRTP) ik T 5 F 48 i
T PSSR AT RO PR B B e EAT T VP4 (Wegmann Z8 A\, 2009; RN BAE 217
Bt o ZEALREH, UM R T EE BT I Rk ALTRIEE (CTD) A 498 A
B, SAARREAMEA 303K, M RBIHERA R 3 0.02%. AN, F 4R I 35 11 2
REEAME (303 K) BT a-/NEICHE (195°K) o« HTMASEAEAHERE, ERZ
PR PR 25 A AR e . Muir 28 A (2004) AT Hoferkamp 25\ (2010) FURFFLRIE, HHE
T o AE AR A AE B B DR o] AR RE A, E A W BRAE F Bt e o AOM B T 2K Rk A
KAITH, PAKH TENEEE R R TR, FEOCKH FE R T R4 s R
EH BT . Muir 25N (2004) $5H, & &AL 80U S ARRE AME AT BF BT A% 8 Ak ik 1 5.
S FABSAAE R S5 B B K R RF AR IR, TR H A RE SR WL BT A 1 X AT 251 1A 0L

71 YRR R IR EEOK P BC R M (5.08) L IESERE/A ML ARE (10.48) MR
KL BB (-5.081) SLER{EFH, %I Brown A Wania (2008) 5| F(bsite, HRE Ik
ALEIE AN E e AR BB ReEcm . 52 b, Brown Il Wania (2008) iE#ILkis 4
FAEDFRRIET] (AC-BAP) Fhim XM MIbr 4G : IE-FBEK D AREA/NT 3.5; IEFRE/

21



UNEP/POPS/POPRC.16/3

TADEARBANT 6; FAKDEEABN T 05 £-7; B UKD ERBAKT-1.78x1E¥
/73S 70 e R #+14.56

2.2.43 RIBERTHXH N EBESREITHIA

72,z HE X IR I A AR TR A I R R T AN B R 1R, F AT A
R B IRV .

73, FEARARIP ST T A I B AR S, B RG: 2016 & 2017 AFTEALRSPEE B UK
XIHCRAE M 2R, REEIX [R] 0.02-0.42 9958/ 77K #4118 0.08+0.10 4N 3e/7 77K Gao %A,
2019) . 1988 4F 5 H REMIEEREA (0.234 ghvi/FF; Welch £ A\, 1991) . 1998 4ELEHR
J AL UK PE T FLR R RE I UK IR AL B UK (B ik g 4.7 ghsa/Tth, 5 20 tHh4 80 4EAX4]
P A 5¢; Hermanson %5 A\, 2005) . —ANIEARATE K CRRAETG T . A LR
I P AR ARV B (X JA] 4 0.017-0.023 4N 5e/TF: Muir 25N\, 19950, 5| F T bW Wa AN v4it 7
%, 1998) . 1999 & 2005 A HAMI IR . SRFMFEEAEDFEAR OREXEPARKHY 2=
86 g e/ 7i I H; Vorkamp 5 A, 2004 FI Savinov 25 A\, 2011; VEWEE 2.3 5. 4D DLK
Y REERIREXAN 0.1-1.0 950/50 (THE) ; France & A, 1998, 5|H Tt
TUFIPEAS 7756, 1998) . 2013-2014 4F 5 Y- 3R E 2= 7E pg A Y- B VB 043 22 3 5 SRAR (M 50
A A HY AR R R R IX ] A 7.97-40.13 9N 5e/ 5 I E ;. Vergara 28\, 2019) . H
AR VR TE AU RN R A A B LA SR R SRR, RRE R BER .

74, MNACR AN EE B A7 2 O N SR 4 M SR AT P I R R AE B, R AR R oz e
RTINS, FEHEER R AR (Vorkamp 25\, 2004; Savinov %5 A\, 2011;
Filho%& A\, 2009; Vergara%s A\, 2019) . BARTWIE, TEMIFL/REERRRES) CIRBD MK H
KT AE T T, LU IR IR ELAE 1979 & 1992 4E 2 A] (Hermanson £ A, 2005 i
Ruggirello 5N\, 2010) . FEUKEHIE 7K S e AR 26 FE st X O ka3, gt — 2B
A 376 B 2 3 B A2 02X A iz 0 IX 1 PR SE0TR VR D R U I 5 R VR U B LS 2.3.1 1)

2244 mEBEMMEIBEELSS

75 EANBRYTONME R B G PR ST I e UK, R I EOE R A R AR T F AR I
[l Pz 1 X CAEARAI R AR SR I o HR SR i 3of 7 izt b X A7 7 (1) i L ] AR RE

TET 5 H DA R TR SR s 1 LA (P i 38 SO B TR & B R SGER (Muir &N,

2004; Hoferkamp %A, 20100 . #éb, &R IbvKEE#a b ARG « BAHN T
SR H I SE AR B IX ]2 0.017-0.023 447/ F+ (Muir %\, 1995b, 51 H T AbAR W il A0 i A
F%, 1998) , LR AGUKEE AN 2 R 432 E K 1 Sk P QR EE X a2 /T 7 124 HE FR
% 0.38 ghe/A (3ME N 0.15+0.11 gH5E/H) 5 Gao ¥\, 2019) , HuJgeEAA KA
PRI PE B RS BV RE . 7RV ORI Hh 7 B XKIERIR B DL T, 7R AL AR AN R A 1R PR B AN
AR DR AR H ke U 21 FR LT R R I R B A BRI R 4 R

2.3 IEfl
23.1 ISR

23 L1 FERZX GEERRERMFE) SHTaoNEm

76,  TEIMMIEFAT (FRL T UGS WIKANEK. BB (FEA . SRR
FEAR VAL Rt R A VIREREAR CREPEE IR A rPoaar i 2 AR A0 1) o

BRRH (nd) .
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77.  Hung Z5 A\ (2005) 7EINE KA/ s AR D B ALl il — /NS (1993 & 1995 45)
WS R AR, B s RE S EE ST SR X I8 2 288, DU R
P25 SR RE BT URFESSRETS SRR, BUCRHEEDIN 7 K, SFRERY
52 NREA . MEUEEAS T AREAR, @ I BB A AR A IR R MRV A 2E, DAEE R
H IR RN ZE VR 0 o RV RBERSE— IR B8, IR SFEAM R 7, H R & ER R
FIPEREALEE (HEASIM) » HUVES TER IR . BERESAEAR. TR EEHHER
T EARL TR R IE . IR =N, AR I E (R WEN
F 012 & 041 B/ ik, ZEUE AR IR AE D8 HE AN ity 2E Ay £ 31 (1) B SRR T R 10 A R
Halsall % A (1998) (5|fF HungZ: A (2005) ) KIL, B SANLEKREAEL, =
R AL S BT5 G AR B 5] o JbAl s A0 H B SRR TR D ) R R v T R [ b SR N T
DL EE AMEA DL e 22 RTIRIE CEEAR PR IEANT 0.15 & 0.29 e w/arJiKs fE%
R T 2001 SEFIN (T EFREEAZ)) 201D - GaoZE N (2019) Wil k< (db4h61 R
Jb4h 31 B H i H A TG, B i XM AL PRI UK . FEACREERT A2 2016 4F 7 A
12H%E9HA23H, LLE20174E7 A 27 HE 107 7 H. EMMG =Fh % B, B4R
WERSH RS RR S, WERN 0.02-0.42 4458/ 37. 75K (3{EA4 0.08+0.10 443e/3 2 757°K)
M2, Su%EAN (2008) (5IHF Gao %A\, 2019) RIEILAR KRS HAIE . T HE
TG B K- KRR (4.52x10° & 3.57x102) , Gao Z5 A (2019) MLt RZ, WA
T B E AR IR v Tl K R IR

78. 1988 4 5 A, TENNERICH RS oh ARSI 2 B AR 6, IR E KA 0.234 4h7e/
F (WelchZE N, 1991) , iZHE AR fbSE AR < 1) 3 Jr ks wh FR 4203 ¥ 30 1) A THIR P

79.  (ERZP HAL UK EE AN B R AR S . IREIXTE] A 72-2 100 445/ O iEAR R
N 1 g87/FF; Boyd-Boland 25N, 1996) . Aid, FEASKEMHAANE. Mok, STREAH]
BV AN VR, R U B AE AT R AR B R B AR IR K SE (Hoferkamp %5
N, 20100 . 1998 4%, MHREHT PL/R LA & SRR 4N (Austfonna) UK E5 & B UK BT
B, & EER 70 KX RAEG K 1906 (RiJG 5 4F) % 1998 4 (Hermanson 25 A\,
2005 ) o ANH R I AR R R IRV B I i AR A2 20 tad 50 SRR, IR RE fE IR
EETE, 7R 20 thad 80 AEMRANIAR] 4.7 PN/ TR SORIREE, T B [a] A 43k H F 4
T ¥ o T PR S o DI TR A R AL T AR M X P FH 2 KRB, TR e Az i
ER AL T SZEYE . Ruggirello 25 A (2010) T 2005 4F 4 H 7E4I8 B 0 FO AR B 5 1)
Holtedahlfonna #KJIIESELKES (125 K3 , DA AR 25005 N . 7EFT 8T I AT UGss A
Berh, M 1953-1962 4FFF i A I 2 F 42U iR . TN EAE 1971-1980 4 B9kt v B ik #|
19.6 T/ P KIE R NGB R, SRS R EIRET IR ERIRZ (107 K5 Pk
s TUERLHRR N 33 v/, AT 1.7 B vPE ORI o B K Holtedahlfonna oKGES 1)
YK A7 T AR B B AR (WA E A 1971-1980 4F) & B4Rl g ukots (Ig(E i &
YN 1986 4 BEATELEE, 45 BRI BT il 4R UKo B B e K 10 %

80.  2016-2017 FEAEALVKFERMIZE Rl Z1iE R 2 /K b & B S0 QR NN T 7R
FRZ 0.38 g4/t (FME N 0.15+0.11 gh5e/Ft) ; ik R A 0.01 4957/ Ft; Gao ZEA,
2019; VEWLEE 2.2.2.4 7. WSIEHE) .

8l. KT HAMMIMAAANFE LN EMF RIS E, ASWEET - . M 1998-
2001 “E R FAE IR 2 B ARG AA (B, 526 YIRE. B4 |« IR EHSY
(EEE. BF, KSE I o 38 bt sk, RPGEEsSm ., Kot JRM, BHm,
FARAACED | S (EBRER) FUEFEWMAZIY GABEES. B35, aig. M
fi . SO LA FFRE. JEPTECEIEREAH (Vorkamp 28 A\, 2004) . 2001-2005 4%
£ B B b X R BEHE S REAS T (Savinov 28 A, 2011) LA 1999-2000 4F %4 47
W RIESIREA S (Filno 25N, 2009) KILZYIR . A% 522 55 AWk vb o A0 0 30 PR I
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X [ AL 2 86 47/ Te i E (Vorkamp 55N, 2004) o SREE E RS == 5 10 F 5P Fh2H 41
HOL 8 2 ) B R TR VR IR s HEEATIEAR (1.7 & 86 i/ lRE) . BEEANIA CR
A 55 e/ IRE)  EMEREIIA CREEHE 37 g9/ iEE)  RiudEsS LA
CREEH A 335/ iRE) « WL AR A AT CREEHI S 32 9 se/ iR ) « B§4 A
7 CREEH 2 25 HFa/5iIRED | FARHACEIFIE CREH 2 22 gh5e/5eiBE) « Jbilar
MEELAY CREGHIE 16 gi5a/FifilgE) « RENIA (1 & 15 gist/F iR E) M/ LA
(R ZE 12 50/ a 8 E)  (Vorkamp 25\, 2004) . EARZ HrdbAilx, 2001 % 2005
EEENREESRZ — (AERRINPLEIDTEED [ BEI RS AR U7 ohAS I 21 F 2 R R e, IR
FEX[E /T 0.05 2 8.36 gNm/FififE (J7iEA IR A 0.05 487/ 7e e & ; Savinov %5 A,
2011) . Vorkamp %A (2004) 7EREE HIE R 2K K (ttogortoormiit) (IR BEHESY
RE M A R AR AR IR BE A CRAGHEZE 7.8 N5/ R ED o MORE B MK ZIEIE TR LT
5 (Qeqertarsuaq) FHIFRBEHES R I A AS Ao 0 1) 1) AR A8 T 06 PRI CRESEHE 2 2.8 4
Te/sE R E ; Vorkamp 25 AN (2004) ) .

82.  1999-2000 -FF Y- Bk E ZE1E g M 5 5 1 %830 (Mirounga leonina) #J) & A tHAa Il 2]
FAEM R (Filho 28N, 2009) o X BEAIEE G5 IRE A A 1 FE S80I i 3 TR B 20BN -
WSRO 2.9121.17 ghva/ e e, FthoA 1.79+0.32 NS/ iR, 4hiESu g b N
1.86+0.40 4N /5L AR« BRI G ES i o ALy o FR A3 1 3o PRV B B = T R A L
SRMNE T I (0.38-0.43 455/ i) Al a-/SEIF ke (0.21-0.39 4450 /Fu iR i) #i %)
AN (B EREEANZ)) 2 BIRISFIIWRE . (ERMSE1e2, W AR B SN BRI IS 34,
AJRE S Wit HY R 21 BRAE SR AL I (08 78 B & 07 52 iR b FH O st il 5 G . BT 350 4
TEER RN (N ZITAEYR) 76 BRS04 50 20 43 e 0 22 381 B 420 3 i Vo 2 R o5 M i
PHUAAN ) s R A T PR RS IE R, AR SL U 78 IR AE A E] (1999-2000 4F) ,  mi BT E
AT BEATHAE A FH I % 7)o

83.  Vergara 5N\ (2019) 737 7 R4 H B 5 BN s P RREEIE S (R R34
WERS . FAERKES . 39 EEIES) BN R SRR . FEARRER 2
2013-2014 E g P BRI 2=, KA H B S 455 (Gabriel Gonzalez Videal Station) [ FE 1
ol T A2 I 30 A A i F H T R S R e R B BB X ] Dy 7.97-40.13 4 se/se R EE (AR R M
149 gvalve, EEMRN 497 9i5eve) o« REAA B RMEFHEL (Cape Shirreff Field Station)
(1) =AW L 22— 1 i Jo R 2 R AR R . PRI 21.92 G/ TR E . R LI
WEFCH, BRI R AR A P YIR E (27.94 445e/5 iR D =T Filho 28 A (2009)
F 1999-2000 4FFg Y-k H R4 H N R 5 1 G FIREAR R IR E (BRSO N
N 2.91£1.17 /R .

84.  France A\ (1998) (5| HTALH M IAIPEAL 7%, 1998) FEIIE RIR/RK B KR &
(1) AR R H S ARG I B TLA 2 A LA 2, BRENEMBEEORS (TENRHED |
WSl BRI R RANEF R, X R ZGAE R B AR IR X A 0.1-1.0 4950/7%
(FH) , H5KKRANMES A RELm N EIELEY (T 2001 F99N (HipEar /R BE
ALY ZHD IZKFAEEL (France 25N, 1998, 5l T-AbM AT EAL 7%, 1998).

2.3.1.2 R X EITHY

85. 1974 4, MCREEHEEMHD BIENFE I — SR HIF 12 SRR A s A I 21 F A
TE, KRN 254 ghTe/ar ik (GEE: DAL (2004) AAEYFREFEE (2009) ) .
76— TR0 5 E AN T I S SRR 2K A& (- 1987, 1988 il 1989 HEiE4T) i,
s % IR PN AN S b4 IR TH 2 N . AR N 25 SRR AR R0 T 306 TR~ 38 & = 20 0l o
200-300. 0-100 F1 100-600 5 va/~r 7k ( EEILRIF, 1990e, 5| H T #HW SRS ILE,
2002) o IhE i FE M BT AR SE R 1 T A I 2 A AR OREAS T B A S ¥R 36 KT T AR I K T
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(Z)36 [T/ TR o E—TRESSMEFEF, RRPRERHEDSE AEEHAD
i) 301 MAEA RIS IR X TR AR tH %8 7 000 f v/ 07K (Kelly %A, 1994,
SIRHTEMSERSICE, 2002) . fEMEKR, M 1988 2| 1989 4, 75 H B A& 4 1
RIS EN 17 TEr Uk (Hoff 25N, 1992, 5T &Y 55 &S, 2002) . 7
HEEGEARN, SEPEREATES (BE 27 KK , TEMME R, 25+
Q& E TR IR (0.04-0.1 Z50/3r05K) (Y 5H%K &0 %, 2002) . Sofuoglu %
A (2004) T 2003 4F 5 HEF G /R (RHHD RE THNARLGH T SRR, S HH
SFURTE R RS CBRY) 5 S M) XA 43 & 990 e va/ar ik (BAME: 2204255 K7 5a/
ST K FEARK=20; A IR =100%; FF R RS EIC>11048)

86.  Adu-Kumi %A (2012) JU= 7 hnghdii (O{E: 0.8 FFa/ ik HEAEE=2) B
X ([X[H: 0.83-13.25 [Zon/37 75K YfH: 3.88 [ia/ i iik; FEAS=5) (EEE kAR
(R T . S A FEACREE T 2008 F 1 HZE 12 A . A FEA KA B R PR UER) &
T 76%. B ARAE S RICR BT . Guida 28 A\ (2018) & T4k 2000 KA EL PG L [X
AR ) B R T . 2013 4F 9 H & 2015 4F 10 A W), 78I R E AR B K A
P oRAE T 2 SREA, XS 5 AR TG SO MR R R 2 R R . R AR O 1R
[ENSCR P EIME A 91.08%. 54N M £ ) FR 4830 i vh T 2R B 23 il A 917 A 19440 [ 50/
Ko B/MEMEKAEX BN AR H A 115 Fr/r ik HRN 58 /i iK) o 1E&
e, FEREA LA RAE AR AR, XN BRI B — 2. 1E
FwAUL, HAi—ANERAEE LA FEERRIES), XA 612 R AR SR KPR s
JRIA . HAS—3ERE, RS R T AR R (FE— AN Y R B T4
HPR 1 H AR IR D o BEAk, FEASIRIEE RN BT LR SRR TR IE

87.  WEMMR MR LA SRR REIEATE (Y55 EILE, 2002) .
88.  Strachan Il Huneault (1979) R%5 1 1976 4F 2 A REMSZHELL I 1976 4E 5 A& 11 F
MAEAHL SCRE R CRE AR IMER—N)D FFEEEESE. NWHERMSES
A5 (4 B 4200 Vi 56 A B P X 1) 49 A 1.6-13.1 g v/ (REA#%=50) F1 0.1-5.8 44va/FF
(FEAK=34) . XEHUEEN & RFE . AP A S E IR G EE,
HREWFE . EF A, S T A7 ™ K R EATAE & RN T I SR 1 Ol

AR e B R AT ig Al 75 R X BT I — TN 6 45 (1986-1991 ) IR FLH, M
7K H PR R T T AR IR B O 2.4 A TEIFE (Chan 28N, 1994, 5l THYS5%5R&I0E,
2002) .

89.  HWERERMIMX Y 71 M TRFEA R R 1 ANEH HERR I, WK 0.0 e/
Tt (Bl Q0 g 5e/Tt) , {HAE 2000 432 [FZ PR AR B 2 AT, ARSI AR X 3R oK
AR 7K ARSI 1) R 4RGSR PR UK B s 50 five/ gt (R 50 000 4 5e/7t)  (SEEFA RS,
1987) . #R¥E Helou A\ (2019) [UTFL, ERIEEJE (ZREEMD R KBNS
PR r RGN 21 P00 B Y PR AR S KT QIRBEIXTRL: RAS M 28 4.7 g5/ T ~FIME: 1.8 4
oIl FEAE=4; SREERTEDN 2011-2012 4F) o fE[R—TBFTTH, BRI REA LR AR
FIFEAR CREARE=6) Aol B0 T 5 B A SR TR0 o

90. Zeng %A\ (2018) T 2014 4EZE 2016 H7E HH [F P4 B 0 I /K 2R i 2 K K
TYEFIERD ORI R . AR AR (FEAR%=283; 22 MREES) X
[N AAS H A 13.90 G450/ Ft,  /KZE. AR FHME X (84 2.25 & 2.37 445/Ft, &
HE>88.57% CHNLERZA N 7 iER HBRIX ). 0.02-2.03 Y470/Ft)

91.  Affum ZE A (2018) & T HNgh vt #BHh X 22 RBHAm R ] ek — A 32 B R a] /]l EYD i)
AV B 7K X IR KR P AR 25 IR B o FEX AT AT R AR 25— A H S TR A6 KA, SRR
N 2016 4F 8 AZE 10 A . HuZR/KEEA o AT i 0 R4S HE 0N 54% (BEAK=6) , IRFEX

25



UNEP/POPS/POPRC.16/3

[ A &2 0.020 fse/ T (BN 20 gh5a/Tt)  ClEUER: 70%; #6 Hi PR Ay 0.010 Z5a/7t, B
10 4h5a/ Tt Affum N NJE{E, 2020 4E 6 ) . Basheer 5 A\ (2002) & T 2002 44
BT I 35 AR Sk G S0 By 2 ] (180 3% {9 DR e T P40 9 U 38 /KR A Hp 1 F SR TR o o /KR
SR R BE X ] A 0.053-0.616 e/, B 53-616 445w/7F (K HIBR A 0.041 #a/7t, Bp
41 NFETE, BRI A R >92.59+8.14%) o TEEIRE, ERHATIERN, #Findka %
SRR MLTES .

92.  BEMLFIFAIN, 2014 F1 2018 G REM BEMA FEHEF K (FEARK=9) gidth F/K (FEA
$=13) FEAH 4,4-H E 356 (p,p'- F SR T 6 ) A 2,4- 42030 1% 6 (o, p - FY FFY 42030 ¥R 5 ) 1)
MAMSHIEER TR iR E L EMA T 1993 4E25 1B 5 #4710 (B E,
2019) . [AAf, 2018 HRAEM 9 ANEMAIML T KA AR H 4,4-HF E 05 (o, p'- A
VRN 2,4- B SR T 96 (o,p - FH AU T 6) . B RIE SRR, 7E 2016 A1 2018 4EK4EM) 15
[E5] A% JR AR A Fp B4 2 AN ) FR 4L o6 LS RN S U G UL B30

93.  TEIRWALE I HL T K PRI 21 AR R . X SEE S 479 N RVIAL B I TR
K MBHEIAT T A, Z5RE 14 Myt CHEEU 3%) 3T 7K s 31 B 420 TR T 6
(Plumb, 1991) . #& HelouZf A\ (2019) #4, 2012 4F R4 H 2 A HT B e At~
IKFEA & ARG (XI(E: 0.88407i/Jt; XIH: ARATHZE 3.499%/FF; FEA%E=1D
I HRAE 322 LR R IR A 1 15 AR s 1 R 7K AR A o B SR T VR R B O AR R H &
250 YN/ F (XM 57 4o/t FEARK=30; HEARET 2015 4) . Affum %5 A (2018)
fe, wRMEREH Ongh) MR KEEARSH 64% (FEARE=7) Rl 2 AR, WRE
Z5F 0.010 fFa/F CHP 10 445 /7H) HIRE IR CREERIA 2016 42 8 A2 10 A Affum [
NiB{E, 202046 A) .

94.  Abongo %A (2015) 7EH W4 R I4E 2 4 /K X 75 MR 1K) 38 REA (0-30
JEK#EE ) RS RR . HIEFEARLE 2005-2006 £FIX P AE B RAE 1. 750 H i BT
G2, AR B (138.97+1.517 1 v/ T va 1% 5k 138 970+1 517 44 va/ T 75+
8 o fEFEfRY, RPN, HERERREE B H. Bolor %A (2018) TEiNgN
FE Sy Pa T I LA A B o R K AR = (0-30 JE KR FEACH R I H S0 h . FEAE
T 2014 4F 9 H. 78 SASKFESH, 3 NS R /KFEAS L BT i A ) 3R AR R B
TR, FIWREX A4 BN 1.53-8.87 fve/T-vE (HP 1 530-8 870 g/ T-5L) A
2.61-58.30 f v/ T 5w (B 2 610-58 300 i/ T 3w) (K H RN 10 ghva/F 5w, [RIUACE:
101.73% (Boadi [t/ AiB{S, 20204E4 A1) ) o ERE I T 1999 4E2% |F A8 J5 3k 75 40l
IR IR E R W, 2007, 2008 FiT 2011 A WA 1 SR AR Hh I B SR TR S R R BEAE R 28U
BUNEFAS R (B E, 2019) o =338 SRRF FH b (1 R 420300 ¥ 36 it FH B 5800 A

95.  Panday FF A (2011) W& 1 REE H BN AR BV ARG U B 7SS AS FERFE SRR =0T
T A ) FR R TR T S . DTSR R & 2006 SEZENET (6 H) « XU (8 A) A
ZRJE (10 ) o Br S fEATE 8 R IR A i s, IRFEIX RN 7.72-62.78 445/ 7
2010 FREATH) 7 — D FENAE B CEIRE) ARG PN 14 b R T 84 NRIZDIIR
MIREAR, RBEZETTNERNGIZAZE (2 ) « ERETEZE (6 ) MERW (9 H)
(Parweet 25 N\, 2014) . {XEZEXM (M. 0.15 g47i/50) MAZE (KMl 0.11 4470/50)
SRAE VTR HRR I R AR S (CBUFE R ZRIE N IIME: 0.09 gh5e/3) o Btk A 2001
R —MNSEEBC KX (FIHEE)  (<0.2-127 4951/75; Menone 28 A, 2001, 31HT
Panday %8 N\, 2011) . 2005 43R4 HITHHEFDRRY) Gorind)  (<0.4-1.2 445¢/5¢; Wurl
A1 Obbard, 2005, 5| T PandayZ5 A, 2011) . 2004 4F %4 [ 4% BiA MBS (EE)
(0.19470/5; Grabe fil Barro, 2004, 5|H T+ Panday 55 A\, 2011) , DL 2001 4FR4E H 2R
W CRED CREEH A 1.49 gh50/5; Li 5N, 2001, 5|HF Panday %6\, 2011) fit
R AR A 0 H R 40T VR 6
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96.  Tao Z& A (2019) 431 T 2012 HRAEH A EEE = RyR K R FEWTES 01—t
YA GREE: 20 JHoK) HHANIERY . AVEARAREICERN 71.3%% 94.2% A%,
AR TR 0 AR BN it (ORI (] 1948 & 2012 4F) R~ F 3R B AE BT /e M 1 13 Fify
MLERZAFHHAE R (7.0122.82 g45/ve T H; GHLERZA P TERHRIX EY 0.003 &
0.080 #47a/7aT-H) . Castafieda-Chavez & A (2018) Wll&E T R&EH FHhim &y (BIEED
B[ SR BLAE 2 VB R 40 1) 41 b S AR (0-20 JE KD FR i BRI R BRIk . TR R4
TARESRZE (H) 2011 4F 4 A% 6 H) T, FA—xX =1 (Navarrete-Rodriguez /> \i#
3, 20204 1 H) o 78 41 REE A 20 AT H H AT oG, IR IX AN 1.13-29.40 4h 7/
FEH (WH: 5.650 70/ H, iz 6.561 4070/ F5E: AHLEARZ NI H IR A 0.01 4477/
T ED

97.  INEARIEZIMME E (2019) FERIEREH, 1977 & 1993 FE AR AR 141 N REEAR
HE 3 AR B AR R . 7R 1981 4F (2 fie/ e MEA%L=6) . 1988 4 (18 e/ T
vis FEARE=44) F1 1990 4F (5 L/ To; FEAS=9) SRR H— AR H H 4
TR . BREE BN, RIS AR R SR R A (R, R 2 ) AR R SRR
F 0 H K. 1993 4E JE N K R A SV RIATE (B4 E, 2019) . Unyimadu 25 A
(2018) TEJe H/RM (e HANE) UK £ 28 rh ke IR ik i 1) FR AR TR 0 IR 52 X 1]
N 29.3-740.8 e/ T BEEL s FEARE=60; [RIUE: 77+3.3%; 2009 4F 7 A7t b5 s L)
1 (Unyimadu [ NiB{E, 20204E 1 H) ) . Enbaia%% A (2014) M 201349 AE 11 A
HTE] SR AR B A EE T B2 BT 3 B B A i I FE AR T R o 15 BB R 5 ROk I FE AR T
W, “FIRIEZ X RN 0.8-4 T 5T/ 7 .

98.  Nalley & A\ (1975) fEM % HIA M m AP B & 1RSI pe g (Procyon
Lotor) W5 fig i A A o () PR AR TG VR IR FEE o 20 MREASTRA 10 MG HY PR e if, IRFEIX
[f]24 0.16-3.07ppm, FHH— ANt B — I &84 36.82ppm. Salvarani %8 A (2019)

Wt T 2014 A1 2015 4FK4E [ Punta Xen £l Isla Aguada (2P aFiEA) KPR GRIEM
SRR PR ANERZGIKE . 0NN 114 MNMEAE TR R IF SRR CPYRE
[X[E4 0.059-1.060 4N3a/7i T H; [EICHR>85%) « AR4EEPs BARMRT B A a4k, I
B (Eretmochelys Imbricata) &t fa¥)fh, 1Mkt (Cheronia Mydas) M4 A8 <<
f&.77 . Buah-Kwofie 25 N (2018) #F%t 1 iSimangaliso it A (FgE) i AkEF A4 Je B i i
g R A LSRR RIE D . %A e T A 2 A #GS I —E8 5. 7E 2016-
2017 IR} 15 RESEPEAT 7 ORFE. REEFIRFETE 9 R REER 6 RORREIS . Jé 2 s
81 I A A o PR SRR R T (KR FE IX 1) A 79-300 450/ s i B8 (JA)ME: 170462 4470/ 7a i i

R PR IX [E]: 0.12-0.4 g3/ FOiRE ;A HA#E=100%) .

99.  Cindoruk 25 A\ (20200 F 20164 1 H % 12 A WAl N5 e A 5e (RH ) RENIK
FARS CEFIFRE 260 REASH A HLECAR 253047 WE . 00 5 1) FR 48T TR 6 B ORI IEE R 4.4 gl )
T E CEVLERZA PR HR<325 Ko, ©&MR<9.087 K2l FH A i 3 Rl %
69.9+7%; Cindoruk [J4> NiB{E, 20204E5 H) o FER G E R 45 TP UK B e T4 ep
PR . BRIR R, BRI 1993 425 B f5, 2012 4FUREERT 13 MNEATEYIFEA
A LAV 2] AR, (R T 2R (<10fMw/ ) (i E, 2019)

2.3.2  ANZEiEfl

100. SEEIAERIT (2000) F& i, ATREME SO H A G i e filig e, 25 HlE. A
BN TR AL S0 ) NN B2 P R B2 i sk D Y ST 3 96 ) AR BRORT AR 245 7t P 5 2 4%
fu s R TP R (R SRR IR E, 2002)
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101, 3@ N\ AT B L0 A ER SE03 1R 0 00 3t DX BRI RN 2 S0 B A R IR, AT 4
FRAKCT B FE AT R o AR AR P R 2 bt 7T (1986 & 1988 it 47, 3£ [ T 2000
IR EIRZ A SR, 2 Bk INAS b g /R (fRFSE E R 2548 A A Bom i XD
() R A2 TR R RN i (=A== Ah 45D R 0.002 & 0.012 e/ R G FARE 70 2
PRRAENTTE D) GEEMRE, 19900 o 7ERFS R M AN 5 B AR 25 1Ak IX, X} 28
JUGRBE RS B IR AR A ) B R R R B AT TR, 45 8% IR RFEM S EIXEN 1.6
£ 103 25/ T (MWME: 149 Z5/T5) , 9%MIRZAHHIFHFER S REX AN 1.9 & 144
Z5/T 5w (WE: 182 =7/ T7) , MEAHAPE 2%MEESEN 1.5 £ 29 Z7/T 7%
(Starr 25N\, 1974, 5| TH M EGHIHREICE, 2002) . HFlMAE 8156 H K 27 H
SEL TR T o A R T R R TR R BRI I R SR B R ) b e RS, R BT R AR
J2 A 2 FE SR R 36 PR i BT A o R B AR A el B K FR AR T TS TR AR
B B R I BRI I B NTE, B R AE S R ST TR U 1) S8 S I ) 3 b B 3 R N
Al Rl B E e OKP WA TR & T PRI ARG (S5 5mEIcE,
2002)

102,  EARFEH RS R MR T/K, EEMEFK. N KR EE KB (T4,
2004) .

103. 753 [E AN KB 0 P PR AN AE 1E A B AR R R 2 A, e B il b X DA A
T ik FE 40 YR8 38 1) e A T R PR £ ol IR Py 4. 1980-1982 4FAEZE[E 13 M
AT — IS AR E T, ARG MSMRE RN EEX B NES] 0.004 =7/
(Gartrell Z£ A\, 1986a, 5|H TR S5HMEILE (2002) ) . EEE MW HE R A
BT 9T 7 S N 9 [ 4 S (R R HP 4k 2 e, LTS 1986-1991 A HTE] Al AE N (25-
65 %) “FI&H A REEIZEAEXEA 0.1-0.3 4955/ T 5L/K (Gunderson, 1995b, 3|H]
TR SEREICE, 2002) , 1984-1986 E#AH] A 0.6-0.9 ZH /T Fa/K (Gunderson,

1995a, 5| A T#FHWEER &0 E, 2002) , 1980-1982 4F#AE Jy 4 4N e/ T 5i/ R (Gartrell £
N, 1986b, B THYSHIHBICE, 2002) . 45+, 1980-1991 4F i) HI 4 5 i v
5 HEENEA b . 2Nk, M 1980 F| 1985 4F, fEHise. KHE. Ao
i — ARG S 2 B AR R 6 (Davies, 1988; Frank 5 A, 1987b, 5l T &Y 55K &
eE, 2002) o Auk, MEEHRDN R EFREREER (4 B/ T ) (Frank A,

1987a, 5IHTEYEHEFEILE, 2002) . KEEHFE BRI R ERTE 4K 1) A
RN, PR Y E TR . AL, PR B TR IR I AN 2 R AR
TR, ARG A EX M 10 2] 120 43450/ F 5% (Camanzo %6 A\, 1987; Devault, 1985,
SIHTEMSEWEILE, 2002) .

104. 2018 “ERWH CHFBRIKEAMIPED RLGMMEER (RN 24, 20200 B4 7%
el EIR AT AE R, W€ T AEREARTT & 8 AR 24 5 B v IR T AR SR D) A0 DI £ i
AR IR VAL 1V B R R R A A B R AR 25 R IS DL, X BRI 9 1
LA SV RE B RESEAT 7 20 b7 . ARHEXT 2018 AERRER CRLFRUK R AR AR 2 M 25 SR 1)
ot (BRINE R 4R, 20200 5 f£ 30 NHE S (1) 56 428 SR RFEAT, 5 5 A A
T T B IA B BAKF CEREREN 0.01%) o £ mEEAR (D FPyAsam
SREA O DAAMEE . BP0, RFEMRECTE.. A& ALk ) rhog 5 1) R A0 T 3ot ok B2
XAy 0.01-0.05 Z /T3¢ (krtiFR7y 0.01 Z50/T58) o HILFHEEIE, MZALHEaE
e 4 fid XV Bl M R A BB R ARE TR IR A 1 B BRI AR SR, TR R TR R 1R
P25 HEENE (ADD XN 0.095-1.9%. FRIHE S 2 A R e, AR
A PR SR R 0 B B (R 20 AT, PR IR B R A AT R T B R B R . 2013 A1 2016 4
ARG NI A5 KRBT M %
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105. Shaker #1 Elsharkawy (2015) X} R4 H ¥ K ma H K 4 JR WA AR ST T A VLA AR 2
M. BEASKAEHD AR U HCH T, AR 2013 4E 2 H&E 8 H. 1EEIBH, AUk
WF2ZHE R BEERER, AR EEMmH T YA 2 FEA 0 5 3 AR
HRN 66% (FEAR=30) o K45 g H 4030 1 3 (A BE IX 8] 9 0.130-0.200 Z v/ T 5.
2 ) F 1996 HE4% 1A% B FH AR, MRS R AR A AR Y, AR K AR G R 3 (1)
KR, BUORER 42 K mT Re AT 7543 FH Y 4830 TR 0of

106. Bolor % A\ (2018) T 2014 4 9 HXSIN&NJE L ity LA I =Fi A e e (F
Kon FEARAE O PIANLEAR AR ACFIAT T . 8520 S0 0 7 P Y9
[X [6]24 9.02-184.1 f o/ 3¢ (B[ 0.009-0.184 =5/ F 7)) o FEE A Ui, X ELE A E K
EET 0.01 Z 5w/ TR e KR IR R (BEERZ5dEZE, 2019) . AN, BREMER
P S ¥ 0o B Kk B PR B Rl 2 T e XU, T s IR SR VA R0 1) BRI S M 20 Bl e FRAE
Ak, Bolor &8N (2018) it ARHEER S I 5 AK P S 000 R AR i o H BN = AR
i 26 E AR FIUE R 0.005 Z 50/ T/ RIS HBEANE. B, W5 K8& KPR AR
AOAFPIR . AL, 7F— S8 EE 5 ARGl 21 ()& 5z v A R R IR AR R A

107.  Adelye £ A (2019) HF50 T 2017 4F 11 A & 2018 4 1 H7EJE H AW Ph re & R ER £
M55 3% O 3 A0 U R I0) o B4 B 42030 3 VR IR B o 0 S0 o R 480 W 0 O T SR PR
4.590+2.774 =55/ T vi T8, WFEEG A 6.223+2.480 Z 7/ T 7 T8 (K HFREN 0.0091 Z 71/
T30, [FCRA 96.19%) o VEE NS T IS AN MR R IR FE S0 fid B XU (LA 0.005 255/
TR AT R B RN S5 H N FEUE), R A w5  LE AR A M e i Eus KT 1,
DRI b 3% SR R STV 2 A T AR ARG o VBB R G U0, AR B FH ] /K EEBE P 8 53 B0 = A DU
FIEHEAR LR . R Adelye 28N (2019) HIBFFT, V5YLATAER AR RIERSE N I8,
Al REsk B HAh 7 T EY R B LA AR 251 B e

108. XA TETEAO X B A JERRME N FEEAT T Al MR I o BF AT T AR S TR R 4 40 R 1
39 44 B3Pk I b i FR AR T G A B (Steinberg 25N, 1989, 5 H TEY S5ER EICE,

2002) o IMJEFEACREAET 1988 4. fEHEHT AL ANTEH, WRIGZH1 20 4 B EALE Choluteca fff
I ) =AM A A SR I XA TR A, St 2 AR 2y (BAF 16-30 ) , AT
MRZHIY 19 2 B4 IETE Choluteca MY — AN, MU NI EH — IR 2. STIRA
— 42 S LR PR R R S, IRE N 5.16 /O, (H A2 E R IA B B G
HIR (<0.24-4.07 Z7/FF) . Aid, Carrefio 25N (2007) MAETELEFHHE S R &5 M S R IHAR
HERWPMIX K 220 ZEFEEFESE CPYER: 2075 ¥ FRdIXE: 18-23 ) KL
BRI AR . SRR HWIATE . B B A5 R AR o B AU T 6 IR EE N 2.84
gyrEl= Tl (hRuEZE: 5.09 /= Th: feoKME: 53.8 NTi/= Tt FEAR=220; HHiFK: 60.7%:;
FH SRR TR A TR [ET SR AN TR

109. KT ) LA B2 fil P AR 3R 3 o B PR AR P I B AR D o LB A T RETE VR 2 7 TH S
N . JLERRAAE S BB Y], FovSEENME, A& mKE =
SR E 2 R . K LE AR Bn Hm B, R b LU s oF N B8 ] R il 1) 58 L Hh B2
YR O BREAD KA. BAMOTEIE, DURESE (NS RN o JLE
WAl REE B B IR NS /D & AR 138 (S5 REIcE, 2002) .

110. fEAERESRGUNERX (=AU JFRM—Ir s, F 1996 4 11 A (EHE
AR L ASFH AR S 2 D RS B AR AR, FE RS B R Sy (HA%<4-500 fCKD X
RZR AT IR (Lewis%E N, 1999, 5IH TEYSHEMWEILE, 2002) . /EEHRERA
[EPRLAR B #2420 R R R FE 4n R . 250-500 ik 120 gh5e/5e;  150-250 fek ly 210 44
Ful5E; 106-150 K N 310 9N 5/ 7 53-106 fl KA 570 47/ 7d s 25-53 1K N 740 44 7/ 5 5

4-25 tCk Ry 680 g TE /T /T A MK 1000 45 50/5% . Lewis 28N (1999; 5| F#4) 5¥K
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JREILE, 2002) fRH, B RAREADRI N E N KR T RE R ) LEE FE kR 25 1 3 B AR
ER—I T, %)\ AR (CBLBIZFEN) MARERERESESIEEHmER, X
&2 S RNAETT (19824 4 A) BB R TR & 2558 (Gunderson,
1995a, 5| F &Y S5 EI0E, 2002) . 1986-1991 AR E6 W A JL B AF AR T H
BANEIFHLEERE: 6-11 HR BN 0450/ T o/ K, 2 £ 41)LN 0.9 485/ T 5/ K; 14-16
Bl 0.3 e/ Tk, 14-16 % BN 0.4 9958/ F 58/ % (Gunderson, 1995b, 5|HT
B EHRREICE, 2002) . 1984-1986 AL I 1 H A IS A B HE RN, 6-11
HERE L LGNS/ T 3R 2 841N 2.4 05T/ 14-16 & %08 0.8 445 /T 50/ K 5
14-16 % B8 0.6 4450/ F 50/ K 25-65 % Al NN 0.6-0.9 4952/ 5/ Kk (Gunderson, 1995a,
5T EY S5 EiCE, 2002) . 1980-1982 FER LG I P 1) FHAEU T G VR SR N BT LA A .
6-11 AREE)L 19 e/ T /R » 2 B &)L 4 N5/ T 7/ K, 25-65 & MAEN 4 95/ /K
(Gartrell Z£ A\, 1986b, 5IH T #4555 &icE, 2002) . A LAFE F) 1980-1991 4 Hia] B
A N F R H 3N AL SR A B .

111, LEE 2 i P 42030 ¥R 35 1 G A mT R B S IR SRR SRR IR A AR LA K R SRt FH &5 FF
AT P R R o X PR RS TR A X RT SR RE A T I R O, IR Sk Ty SR
PEANAE el it FH AR 25 e == WA AR S (R 5% & 1d %, 2002) . Lopez-Espinosa 55 A
(2008) A TAEEAIE T miBn 52 L 53 CRYFER 7% (0-15 %) ) EIFEAF 1
AHIERZREE . B EACRFPRM ARG SERATE; AL, XEEEARSLPEt 7R
TEARM A X ) LB ARSI TR, fEEFRH, 6L AT AE 5 Wl ia 5 g Al
A7y (Lopez-Epinosa % A\, 2007) , %)L H A f5ur DL o i 2L 82 il 2 A LA R 24
(Noren #1 Meironyte, 2000; Solomon A1 Weiss, 2002) . fgWikEA i i) /2 1994 %=
1996 4, 4R RREEAAE A FH A G . 52 N LEABIT S REA A 3 NG H FE A T o
PR EE N 16420 GH e/ IR CAMIE TR BRI FEA I B AL 2 56 25 B 0 (i 8i=52 4h e/
FOREI; 56 50 i E=121 i R 2B 75 B i E=680 4T/ R o TR T
HPEARNIKREESME (thrEZE) , FHPE 7 SRR IR AR TR B IR FIFEAR R ZE 25,
50 F1 75 E i E. JRAGEIRATE, ISR AR T EOR B I WA 2 RN TR H PR )5
P, CLRAE TR A Rt B E A

112, fEzh¥rb, A MERCE 1 I A S0 i ot S LA™ W mT LA i 8 L IR LB R e 72
FRELE . HERRE LA YIR T 2T dias, JFOE NSRBI PRI E (HY)
H5PmEicE, 2002) .

113. Damgaard %5 A\ (2006) 5% 7 62 4 Fas2iE BERISE (29 4 FHE 55 33 44522485

F168 AR B ERESE (36 A FHEEFEM 32 2452448 MFLVTFEA . BRI 9T F 1997 %8 2001
FEAESF S RNPE 04T, 24 R R AT A0 fa PR AR R I o N SIS B2 o PP S T 3 5 R P X T
0.06-1.12 N5a/w gt (Fas2fE B HEREERIFLIT) M 0.05-0.41 47a/Fi iR (fd iR 5 & FEys
MRV , BRI RN 26.9%. 75 I T R B4 S0 A 2 W), B LI TR A R R
(BEFLARINE & & PRt PP E g Efa i, Pk M 15, 220, SHE e
WEMGK) BAREES, BT HHEANZAREA AR B 5 = B it i H
SR TR R U0 VR P LU (R R B B RESR B PV IR R . A, X T RRER RN S, BRI
FPESERABE L EAGITHRE L EZESR (Damgaard 25 A\, 2006) . Kao £ A (2019)
A E G VS A B 55 @R CPYMER 29.5 %) Fiif 26 A (K H K 47%) FIBEAL
RO EREBS . FUHREASKAER ]2 2007 % 2010 4F. BRI 420 R R A I (E
0.10620.149 ZN5a/vafigii (IX[AME: RAGHZE 0.620 g 5a/5a gt ; FEAR=55; KTH TR
FEA$=26; HHLEARZ MK HBEIX A Jy: 0.0151 & 0.0540 4450/5oligfi) « fE&IgH, +
B4 H 1975 A b fEHAEARZ .
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114. LuoZE A (2016) & 7 A IS 1E H EIVERNRIR 1) 972 L2 CFIFER: 266 %)
(P55 7 1 R A MR 257K F o X e ia 2o sb R RN BRME B2l LSRR 25 . K FE A B
BWAEYIE N 72-119%, Far H BRFNE B PR 751 4 0.08-2.31 44 v /=& Ft A1 0.26-7.69 44 5e/
I, PEASRAERT A2 7E 2013 4F 11 H & 2014 4F 6 H . HEMEHHEREAT EHRH NG
MELRZ 2 — (X[H: REHZE 33.75 995w/=FF; HIME 0.98+1.42 447/=TF, H{E 1.00 44
SUIETE, BiZE 74.49%; [BIEE: 98.5%) o BT, i I B AR e U vk BT S RESE IR
R CEIEEA. FRMER) SHEEREMIEMIKER. EEEAMNTRDLE 5
PRI P 5 oAt [ R Bl b X /KP4 T 1 bR . A AT T3 0, At AT TR 0 i B A i A5 L w ) R
AR R T E i (2008-2009 4R 1 438 44 22 R AR FEAR I . 0.0259 ff e/
J& (BRI 25.9 45/t , il 0.02 tva/ Tt CBI 20 4458/t , BN 1.23 fhve/k CEf
1230 44 5e/71) , #HiZE. 1.5%; CaoZE AN, 2011, 5T LuoZ: A (2016) ) , {HALTPHEE
TAEHgNis (¥E 3.32+4.01 Nvi/=Z T , A 1.44 9yg/=Tt; RME: 21.51 4 5a/=Tt;
B : 34.4%; 2000-2002 4 M 318 X Bk (BEEFIgERS: 31.91 %) REFA; Mariscal-
Arcas % N\, 2010, 5IHT Luo% A, 2016) .

115. Cabrera-Rodriguez % A (2020) F- 2015 4F 3 A % 2016 4 4 A W\FiAa/R S (FEHLF N
AFIEES) SREET 447 Hrfifras AEA, HAd 4 4 (0.9%) KILHER R, SLIE L
FRAMET 98.2% (Pérez Luzardo AN NIEAE, 2020 4E 4 H) o JiFs MRE A b H 420 TR 9 396 114
WX AN 0.004-0.132 487 /=Ft, TMRKE ELF 2006 2% 11 F H 48 i 36 . Jimenez
Torres % N\ (2006) Wl T VHHE A REHE 72 4 0 ifidZc (AEEE M 18 3] 35 %) Ml i 42N
M AENERZ KT REEHIAATE. 78 72 g AL AF, F 34 (4.1%)

ot R AU R S, R FEIX [A] D 106-817.85 A5/ Feflg i (BME: 347.73 9o/ Sillg s FrifkZ:
40719 ANSE/SER BT RIS 97%) o ANId, ARAE LI ks Y 42T e 3

24  XSIEXENE[HEITREEMEITHE

116.  7ERREE—2% (SRR G258 1272/2008 5 (CLP 380D FfHE ) Bl H A
X, WIRT FERRE G — 0 2K . RS A0 B EER T Mo, RIEE A
A 7E CLP I8 %0 ] RN 2 5 A B R 3R L 1 2028, o K A E A B (A KRR
BREROND . AIREXT AR E G RN E . RAEYR (WRFW. 5 KEM. WO, FEE
MEE I FAE TR 18U ER L.

241 HEXBBYMN

2.4.1.1 Xk EE R A FIF NG

117, SREBAMRIT (2004) W€, RABILA B, A2EREARREOCN, SRR )
KAXFKESY) (FEFTEMESIYD AR CERBOUKRE® <0125/ « X TsK
TEMERND, BEVEMTHENY 0.0005 Z3e/J1 (GEEMMRIE, 2004) o CEILA P SRR
DA TEI R, T HESN LT S UK A . HRYE Anderson A1 DeFoe (1980)
A EHEYREAEE (2009) FISEEIRRE (2019) %R, XT/KAETLEHEINY ) SPEE
WL CERBEUEREE) KZART 1 #oa/Jt (B 1000 95e/71) » xbT82E008 10 fve/ Tt
(B 10 000 gh5e/Tt) . FRATTEE R EHRIKEE (NOEC) HdlMish, (HXf
T IAK AT A HESI YIRS EART 1.3 e/t CEI 1300 45e/71) .

16 5K iRl A 5% ) Sk R TR BRI R, Bl X 50% IR A B A BAEE R (F4L
BULIRIEZ (LCso) )« X 50% ARG T 5 BRI AR (UK Sk L8 ahie )
BB (25 AR AER B S HOR 2 5 I SOSAR XT3 CRITESD AR =
B CAnERR AR ) NI 50% RN NFECH ROKE (ECso) )
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118. BRI F] Maltby 28 A (2005) FrEWT I AIESE . 1F4 HE 38 R 42000 T 1o
P2t A (R SAZ 5 0 T0 B 2 RO IR FE A D A B0 2SR R - S5 4 A UK
PEor A (SSD) o WA IS 2 A F T 1T R LU i e A2 s ma Ry B, B ot
—Ho (p%) PFEEIRE (HCP). & ILMAEREMIHMER HCs. S5 A H
PR AR EURAE A e e, BRI, XS R N ILE s R (i =
E LA DA S (RIVM) BEZE) A FF R F STk LR K& R AT L B
BRI . T MY SR BN IR B 3 Ok R AT BhRE 1A R 1A ROk B
(ECs0) » fISRIGFFLENT M2 2 3 21 K, TCHEMSIIN LB 7 K. H ETX BAFTHE BT
AR T U T HCs A5 V1B A, AKAE T I 3h W 0.47 s/ T, BP 470 g va/Ft oK i shi i
RN 0.37 v/ Ht, B 370 e/ Ht) , KAEEHESIY) 4.56 WO/ FE, B 4 560 4550/ .
BIF 0 485 10 A2 H A8 R B 0 15 B B I s P K T8 M sh ) (A RmRsh) - Beah, WA
TR X IR KT IE BN KA T B S AN ME B B B PR ALF 5 R AV B ALY G PR PEAE L
R IEZI I HCs A 1.7 Tove/FE, BI 1700 g va/Ft, sKAE a4 HCs A 0.79 18 ve/
F, B 790 4w/ Ft, HHESIYIR HCs N 4.84 T/ T, Bl 4 840 4 /7))

119.  H 2SI HE 7 H SR 2 B K AR A b 5l MR RSN (Y5 5%
BIdE, 2002) . BEEMH, FEGEEEST A (Smeets N, 1999, 5IH TEHY SR
FidE, 2002). Ptz (Ingermann %8 A, 1997 A Ingermann %6\, 1999, 5|HT#HY)
5P E0E, 2002) AHEAH (Mwatibo F1 Green, 1997, #4595k &icE, 2002) (1%
AN KR EBAWNWTIER . AR ER AN S MY, GRS
M I B4 A AR B AN IR DRI, ST R o K AR BT AR S A O T A A 4
IE I MR RN T o A RERI RN LA [F A AT REVE KV 2 AN RIIALE] (FA 5 R
REILE, 2002) o fEiRE, FEAEERE G ERAESI AR SR (AMA) A EIR H FR AR
W, MAEMS ARSI A R A XA IS, (HETE W e Y R RN T e
(Pickford (2010) FIZ&4H4 (2012b) ) .

120. AR A SR .

2.4.1.2 MBEEEMHAFIR

121, EEMR)E (2004) f8H, fEEMOAR CEEESERERT 2 000 Z57/F %) L
SERER CPREILKRERT 5 000 Z 5/ T 5/ K) BEfpEm ~, B &R 22K 1P
ELFEM. A, EEHRR (2004) FE2], ST T - 28 - 14 i 5 8508
FRE R, BT AR X ARSI B A AN i TSI O Y] . IR
IR AT T 6 - T T R AE S 4 B AR AL T S R B, R = O T H AR T R R 1
FREFARARE— RAHENE, FARMREEA A AR SRR, o s,

122. WIEEEME R ARG H A S (OPP) KR2GASTFIEEAEFE, W4 M i 56 76 7
g (Apis mellifera) 11 48 /N EEEBEA &R R i 23.57 foe CEEEET = Bl
F) o WK A A2 T % HR 40T 0 3 AN R A i . 52 [ PAER S B X T AE FE Mo A% 0y (RT 42
0 B, W3 AT AT [141-1]E e 2B 28Ut f & (FIFRA 158.590)
PRI S A 7T . e 0 e FH B R R e R AR i e (SEEAMR R, 2019)

123.  #{Y)IHPHEEICE (2002) fRi, SLIRshY Ok AR GRS E
AWML EME RS CRRIEEE A D=1 000 25/ e/ R a7 & F
TR S CRARMLINAR )8 KA 2 500 256/ T 5w/ K (Geshfg /&%) A1 3 000 Z 5/
Tk (GEBD '7; Cannon Laboratories, 1976 #1 Dikshith Z£ A\, 1990, 5|H T&¥) 555
Hid#, 2002) LA 1 000-4 000 22 5/ T 5e/ K MR B 931 8-24 A 2 Jm , WL SRR,

T BARMIAS R KF (LOAEL)
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MfESFMS; Tegeris 55N, 1966, 51 H TRV EEKEICE, 2002) , (ARZHPTRY,
A2 B 2R G S R AR T R B U IR B AR . ER R AR AR B AN SR A SR I, MU R B R
R IEHAE 23T . B 5EREICE (2002) 15H, HUFRMFIIES:, FF 400 3 A
WA DL M R e S, SRR SRS G, I BLnT DU SR (10 38 L AR A p L
ffE . FAWRR FLRE, S R R SO A T LS I R 2 A EAE L, RS Bk
ZER (W55 EILE, 2002) o IXE/ERHTSE] ToxCast #5841 FUIIAE (¥ 32t — B A HIE
(EERSE, 20200) o HEF0m, F AR 2 IS MRS (SR EFD , W
AR S RPN, DU R A DU AEMEE R, X SRR B B A S EBOR A B 3
Wr (FEFE W LA 5 42 5-150 22 70/ 78 /R 7] a4 i B 4230 0 36 RO KRR A
W22 B F A YT AR 28 9T T8 T 11 S AW AN R ALK R 5 2= 5/ T e/
KD ; Chapin 25\, 1997 fl Harris 25 N\, 1974, 5IHTEM5EFEEICE, 2002) . £F
FBRAL (FEMRZEE 14 KRB A 5 42 KF 50-150 22 55 /T 5/ % 77 B8 o 3009 10 AR 422 ik PP 4230 37
T ENE R SR P53 CRARMIAS R 24BN 7K~y 50 Z 50/ T 50/ k) 5 Chapin & A, 1997,
SR TR SHEREILE, 2002) , DLRRIGERATAEREHR BT CHEMER R AE 2
FIRFIE Y 100-250 Z& 5e/ T 5e/ R i ARG TR - COWINA R &S ZKF8 100 2 58/ T 58/
K, wACHIMA B RK-H 250 Z5E/T 5w/K) ;5 Cummings 1 Gray, 1987. 1989;

Cummings A1 Laskey, 1993; Cummings #1 Perreault, 1990, 3| T #9555 &0 #,

2002) .

124.  XHEPE RS2 O] e AL FE R AR (FEM= IG5 21 KIF4GH% 100-400 =578/ F 5/ K
(1770 5 1l PR SR R o R 56 R 2 10 /N H IR K BR AR 2] (AR AIAS B &R 7K
FA 100 Z 50/ T 56/ K) ; GrayZ5 A, 1989. 1999, 5| H TH¥ 5K EI0E, 2002) . &
T B I IR ZE (TE4% 50-150 2 5a /- 5o/ K 1555 11 R R 4235 35 3o 140 kK R AR W 5 31
Chapin %5 N\, 1997, SIHTEMEEBEILE, 2002) , ULEMAT ABE ST el
(TETEN. WA ETE 60 =5/ T/ RKEfE RIRMIA RN K Bt
FFEE 6 A DUHEME KRR s Harris%E N, 1974, 5IHTHYS55EREICE, 2002) . 2%k
S5O AT i A I O e R SRR I (R SR B0, 2002) . Aoyama (2012)
SN T — LSRN .

125. Aoyama ZE A\ (2012) #IBLEGHA TG 416 X KR IEAT 7 A EB NI, 1%
SEPRAR HIME I A IENE SPF 2 Sprague Dawley K SRk & it FF A% Tk (0. 10+ 500 A1
1 500 ppm) . FEFEN 500 A1 1 500ppm B, MMEVERR I EE R LR AR RN . AT WIGE
Ko BB IBRK. BRI BRI A AL EE > SR E R &L (80D IR K
A EFF. fEFE N 500 A1 1 500ppm B, MERE SN R ICAW 4R FE EEE . W
SB[ AT RARARE T BEHEIRSE (70 , PLESEAN 7L
(B Mg EEmms, HEh, B (A E4 - WEAEIR (EEZE4) 1E
BERFWE CEAMTF— . EENE L, TWINA RN KFRFIZEKFE N 10ppm
(fEPEZ /D RK 0.600 =70/, MEMHESER 0.866 = /T 7)) -

126. MBI CHAERIAEX E B AN (63 500-1 200 =3¢/ T e/ RIS =
1 AR B 480 0 0 T B 13-16 JA AR BRI 2 CEIAS RN 7K 90 = o/ T e/ R,
FRAIAS B RN /KN 1200 258/ 50/K) 5 Davidson 1 Cox, 1976 11 Dikshith &5 A\, 5l
HTEMSRREILE) « AEAF/KESE (FE4% 100-1 000 2 5o/ v/ K 17 = Ak A
PR TR 6 I 90 RIFK R g3, Dikshith 28 A\, 1990, 5|H T#Y 550K & E,
2002) . AMERGAHEP A (FEIEYREE 7-19 K$% 35.5 Z 50/ Tiw/ K (FARMIMAS KR 7K
B BT AR B SR R R A e O R B CEMINAS R RN KA 5 Z 5T 5K

18 LA RN 7K (NOAEL) .
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Kincaid Enterprises, 1986, 5|H T8 5%mEICE, 2002)  BEMEHK (FEEME R
(FE3% 861 Z& v/ 5/ K 11 77 Fidd ot ARk 11 i R 403 T 356 T B 35-55 R R B WEZ 3D
Tullner A1 Edgcomb, 1962, 5IH T#HWS5HEMKEICE, 2002) . SR MIKEE (BUN)
Fhim (FE3% 1000 2 v/ T 5e/ R 1) 550 2 ik Palk) 1 i FR 4200 0 386 T 6 24 J&] I o8 oW 8¢ 21 5
Tegeris %5 N\, 1966, 5| TR SHEFEICE, 2002) , DLRRERZES, FEFEMT
BB R R R AR T R g ks IR SRR T e A L MEBCER AL S (B S 5 5
L%, 2002) .

127, MTF 5 P B AR R s R SR B ) LEE M (IR LR E R (7E3% 200 =5/
Toal R GRARMIA RN KD 5 & T AT GRS 6-15 R E8 i i MR 22 oK BRI 4 S o A
23D ; Khera 8N, 1978, SIHTHMWEHEMEILE, 2002) « PAIRWRME AR LT
(FE3% 40.8 =7/ T vi/ R (BARMIAS RAARNKE) s i & T ARgREE 6-15 K4 1 il
AR T v A R B W82 8], Culik #1 Kaplan, 1976, 5| &4 5505 &id#, 2002) .
G )L (FE3% 17.8-400 Z& 5/ T 5o/ R B 552 He fk ¥ 0K BRUFH S 7R 82 215 Cuilk AT Kaplan,
1976. Khera 2 A, 1978 A1 Kincaid Enterprises, 1986, 5| T #4550 &%, 2002)
PARFET IR o XA R AR RHMARF MG T, RO 2HASERE FHM L
AR FEYSHREILE, 2002) .

128.  fEK B AR 4 B SRR R 2 0 R B ARSI (R RAVNERD BT R S
& AR . PESRN A AR SR TR 2, FERR LA G R B R, 6 TR U R K
P IE LD - 1 B A R A R AR R (B SRR B L
2002) o T FE A T R TR R B B A 1] T R E I o5 B S I DR SRR I I Y kAR T A A 1
BONE, WnHEOR > . AAF R NS R, SR P A E IR E (UNEP/POPS/
POPRC.15/4) .

129. Manikkam %5\ (2014) 7T 1 F 4T T BFonr T et N RO (3 WS IR, A
L5 Z AHRIIRG T 22 3 DNA AL IX B (EIERARAZ) WIFERT. fEfG ) LI IR & TE]
(UEORS 8 28 14 KD , iRULHR FOACMENE K BAE 27 45k FH 20 R 6 (200 250/ T SR EE/R
CHIRFEESEHRIER) 4%) , 2l DL WIS RO B IR S o ARG PR
B2 BRI 0D A AU R R FL A0 F3 AR e AR M RN B o HR 483
T T A AR L BN SR AL R A R BTt AEMETEATMENE R, FLOAX Ol
PERTREPE R BT R N SRR TR ONELOR AR R BT (RGOt ) AN
F3 A CHEPERREZOR SO BT BRSO A R EJF CHBLOR SEe /)« MEVEAEIM A
RETH WEAFREAG LT, JFH FAE 2R CRIEZIR . INEm AL Ak
& T

130. Ut4h, Manikkam 2N (2014) W3] F4 QKRR 438 (MEME) EREIAFRE -
Fts FROAPGE B I MR RAERE . 0 AR 1S R AU R R F3 AR TR A
AT T W, BT Z5 P DNA HIEALXEL (DMR) , IX7E4FE R 3L K 8 3075 0t
R AR RS . 5 FAh bRy S R R SRR EA L, R BIX S 3R W AR HA
SR PR e . SRR, H I TR B (R B R S s AL R e

FH HKE TR AT 5 A5 i FAE S A S B 1t 1 1 ok e e M 1 SR A AR b
Anway %5\ (2005) R B T 2L 2R MBS AR AL RN

131, BRRA R HRAER A S AE, HETYRIOME, HREVEOANZ &K
FHIR A X 18] o
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2413 ESBIEYN DL

132, MRIEILAE B, WA R AU IONIKAE TR S A B R R R e (8
EFORES, 2004) o KA BN SRR LE R ERUK, KAT BB HCs Jy 0.47
WE/Tr, BRI 470 95e/Tt QKT IR st 5008 0.37 foe /T, BRI 370 495e/7H) . H
SEIR R UG B BERT S8 . PIEhY) S IR B ) . A RAUR B A A T IER .. AR
TR B RT SS 2L B0 2B SR, EA TR R MG, 25T P AR R i 5 T
TRAELE A AR, /b 9% T F SR iR 0 X S5 SR BB K s i (R B 2 — KA I E P, RN
LA NI PR S S, AT DM SR e AR . S F R B, et 0 R SRR R S =
Bty GEEL iig) , (HRSHEWIFURI, A 5H AR G0N S0 6 e BUs 1 H
WEFUAS A A SN R SR W, EROR BME R IR % AR I S2 BT3Bk, X RS
SRWY, PR R  FA (R BRI 5 AR B A A R KRS T R R AL 77«

242 I ANSEREAFISZ

133. fEH A 7 ArAIA R F, BRI AN QARC) B SR 25N
% 3 BEUEY G AMEBUEMEMARITZS  (ERREEM 7R, 1987) . [FFE, SEEFR
Jefs A 8208 D RBUEY (T ANREARATE L3t R e it, K RS
WAIHZE)  (FEW 55k EI08, 2002 #1 IRIS, 2003) . ASid, Kim ZEA (2014) ff)—T
W FCERA,  HR A V0 ] e 0 B P R S AR B 1 1 BG-1 9 S 4 A+ 1 20 ) B o
[ D1. p21 F1 Bax ik, ki SONSIEANIEAEK . F ARG TR 2 — M (et 5], #
RNEFH TR 6-BAQ S RS B U AHTER V79 i 2 A& 1E (T4,
2004) . UtbAk, TEAFH BALB/3T3 ZH i RSt AT R ALHE 5, W% 21 55 BH 14 228 39 hn
(Dunkel # A, 1981, 5|H T IRIS, 2003) .

134, FEIE I 6 I BAL B MR I ST AT DL AN T (H TPAH S, 2004) o FEECRAR M
E, B, TEREE. AN S S0 DNASGIE, B AL an iR 72 4 i HERR T
PED 7 S 3R AR B S5 S (g2 B A ARWIGE ) (Probst % A, 1981, 51 HF IRIS,
2003) o TR N AR I ECIE AR PR, FR AR T O S AR AR N SIS B R 4 P T B B (TKO
P e RAY (Caspary 25N, 1988, 5| T &M 55m &icE, 2002) .

135.  EAR T AT R o6 IR AR BB I N B IR, (H S AR AN S s R R R B, B
firh /2 B B ) FR AR IS AT RE S AR R AR B « A LVRHE R D RE = 4 AR
(Y HEREILE, 2002) . HETEEA Tl B A0 55 5 B R 57 AR5
Mo (R RAT R E T, AEARAMIF TR B, N 2 R P AOR A4 BB 8 4 HR 43 ¥ O A L 3
MEB TSR Y (R SR EICE, 2002)

136. 7K B I FE A il FE AR T o6 2 X R B ORI R B AR B R G A R s .
BN e AR RN 2, RGP G R B AR, o i TR0 PR 2% KT () IE 3 -1 i
W B A MECEAE P B PR R R A AR . 5 BRTIR, SVIBUR R, NBER B
T B fk R AR T 0 AT RE X AR R B P AE AR, 3 s AT R B HE 2 5
AREKI VISR EILE, 2002) .

137, EKEIfR)E (20000 FRi, SREPNLZ 5@ EE R (OSHA) BE K H TR
PHEHRNV A IR (PEL) A 15 2250/ 77 K CHRMY 224 B 4a e 3 Jay 1A 50 V4 fid B AR DA IR
[BIINBCF R R AR K2 B T NAE il m A2 EAMSE W YKL, 1% IEH ) 8
/NI AR H B 40 /N AR R THR P MED .

138. AR HIE LAE, FER € RIR M S 1] Y, N AR H W 3 — R B M i
RSN RS CEBUE) i E M vHE. 2R, ] (15-364 O 1Rkl
ST 15 1 P R AR XU 7K1 0.005 225w/ T 5/ R s IR K- P AR A /2, BESRER 14
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KRENFZIG5 42 K, TETFE N THFLIH PRI W5 f5 2 fi B A2 0 3ofs 10 R R e K ROR B
FEEAT CRPFHIE D 5D RS R RN KA 5 =5/ T oa/ Rk CIAR 1 S AR5
B) o A WERMREEAZHNEHERN (BASGIEE O BMHET O RIS 0.

5. 50 1 150 =& 5/ 5 K 2H 5] ¥ B3 T8 FF 11 B[] 231 2 tH AR 5 56 37,4 35.2. 30.8 f133.4°K) -
FH B AR AN LRGBS KRR L 1 000 FASHE MER 7 (10 Rom N5 N Z (A RU % 22 5%,

10 B E R AMERI NS, 10 FRom WBARAEIAS RN KP4 MR TE AN B &R 7K
) (EMEEREILE, 2002) .

139. —IME, ZEFER AR CEIEGURIA) H b 242 5A vl 221 AR 2
JRE RS ) e fb B Al T (OB E P REESE — MRS (W SREI0E, 2002) .
1990 4F, SEEMRRRIEELEYREE 7-19 TN A H AR R 3 1R H 7 R A2 BEAA RS M 1) S AU )
AR N 5.01 Z 5w/ Tre/k (hFIE4 (355 25w/ TIw/K) MEFlREdl (251.0 =/
TR SRR ERR GRS ), BHSERIESN 0.005 =50/ T/ Kk G T8
M2 DR fk)  C(IRIS, 2003; Kincaid Enterprises, 1986, 5| /H T &%) 5505 &id &,
2002) o ANk, XEEECE AR K RA EERNEEE, FAJLK RENN CGEERIRA,
2004) feH, WA BURAEESIG, SEOCEIHAT 20 R TPl Btk, I IGIIRLR 7K
PR LA 1000 [ ANE E P K1 (100 AR [F]— PRt A FIAS RV Fh B] 1 22 7, 10 AR BRI 72
Jo7 B LA AME I B R A T

140. ®HHABEWFHAE (TDD 248, HWEET. Vs KA MY 44
B Al S R RS Al TN B . tHETZHZR (2004) AR G BEAAF 1H: 1) To W0 4R
KV 5.01 250/ T30k, HES TR EE 10 H AV E Y 0.005 250/ T30/ K. #
HEVFHBA TR 10% 2 Bea UK, 159 4R SEy 20 foeot (HE R4, 2004) .

2421 RATIREMR

141, — 6 W JE JR A PN AN 52 1ar A M1 B MR R AT R SF AR M, A I 5 A b 2 TR A7 A %
B (Brown %5 N\, 1990) . fESbIiffseH, A AR EIIEEIE (OR) LFHA 2.2, 578 4
X AR TR v R A RO R IR 11 S A ], TN IR DR EE AR 1 245 N
A 16 MG, SHEREER, OFEMRS. SR, @BOR. a5 k.
e XU R, DA R 1o UG B 53k 47 7 8, 5 10 PR AR IR R I LB EE R 2.2 X IR AT R
FHAR TR P 2 i 5 AL 2 (8] AT BEAFAE R . ANid, BT IR —F e X 2Rk 25 £
R, Tovk i it P A i e e S A I 2 TR ) Ok R A PR A5 e

142.  MillsFlYang (2006) VA% 704 JEE (3D JaiE B A F At 0 2L e A 2.,

Horp A4S 1988-1999 44 M AN 5B DL K 25 Pl /i s 1) BB o 0 0] HR 2L e 1 2 e e s
K& (BFEFEER. AFFMESEFR0D 5, (EEMAAREE Sk vPS FLRE KRR S
InFAE JE G HLE A 25 M H 2 95 &R . X 1970-1988 4F 1) H 2 4% 24544 FH Hdis HE4T 11T
flio ML RS T EAE SR LR, EHRARBHREMER SIS 2 —MRT
wWAH, EIAMREN KRN T 16-18%. IR M & i) — DU W i A 7 2w, A 2013 F|
2014 4F, SFE AL, UM A AR R S R B (BB 4.5)

(Eldakroory & N\, 2017) . X} 70 Z4EHS M\ 29 % 51| 58 % 1t Lotk S He 8 34T 1 AH 4Rt
AR WE TR ANERY, HAT 78U TAREY 8. R IR 2R
A 1 AT IR B T R R E A S, HAESUEE . HERFEFRS G2m (4igf
MBS 2], UARBEERERD V (FIHET ) 5 H SRR BA7E
Bt B XS IEMRKR R FEM R S EY PIML A Bel-2 2HMH KK R FRRAT
T FUR A, R A R S R O S L R R TR AEAE R . i, BT IX T Tk
Z A 2 AN Z R G REER ER,  JovE el B AR R 1 ok L e 2 TR B Ok R AR AR A5 R .
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143. X EZHMNSE (BERAEEE) — AN RKBER EFEA KR Z MM
(Cidade Dos Meninos) 14 N3E4T (I T AT 90 A 70 R B, Bl ML AR 2 %6 53 4
ARz AE (Freire %8\, 2013) . BT ABFELEE 303 4 B3 14 A1 305 44 it (CFH54F
39 %) , WEFTHIA)E 2003 4F 11 H £ 2004 4F 3 A . K4E T EKAEA, HU i ERE
MLEUA 24 () 335 TR N FUIR IR 25K F R =mADIRIRE (T3) M FUIRIE R (T4) .
EHCIR R (TSH) « FiHRIEZEALEE (TPOAD) FHLHUREIRE A ( TgAb) ) . H
AT AR R 0.02 N Ta/= T . B IR I AR T R A S R e T3 KPR
FHIC . MFB PR IILYE H R HH 1 4R TR T 3 2 S P IR IR R AL B /K KT 1075 0 /1= 7
(UImL) LR EFF (LB = 2.19) Z 7R GBI EE. PUHARIR R A LK
P T] R R fE  FER R A3 B 58 RE (1) AR A o

2422 L EMY
144, FYIWTICRMY, B AR R R KT 2 B N, g, Rk, ME

I . IBENRESIIRAG. EE. AHBEASETS R R AR BRI B RN K Py 2 500
2yl Trlk GEshEe 1K) A1 3 000 =5/ T 7/ % (FEB) ; Cannon Laboratories, 1976,
ST EM SR EICE, 2002) o HEREEGR S B R s 2R AT A, RAERE
i EALE N R R (B 5 POREICE, 2002) . EAFThRERZHE d, B
SECTR VR T A K P 5 TS RE S E AP L BORARAE . FH SRR T R R A Y, BIME
TEERA RSO N2 lnt. XRHAFHEHFER M EY, JFEICAEH
O- 2 HEALAE H ARSI RE o), PP R A FE O . %% 31 B A0 ¥ 6 AR &2 280 5 N
KRR T (—FPEARL AL Y, SRR 18 ) 51 A& RN AL,
XL AT AR A s . A ANFEH, e (R b AR e nT se 2 k) AR
SR WIHUEPS —FhoE fe R F RIS A, B0 THEEZ WS ik (395
PR e dE, 2002) .

145. 1f Golub %5 A\ (2004) J&RH—Imftsery, WEPEMERDE (FEA%=14 8 XD 7w
HAWIEER I ERR O R—ERE M CEIER (0.5 Z5w/T 7)) FHFARTEE (25 5 50
2T . il 6 NMA. EHAMARAAZE 9 AN AT AL . AR T T
AN 1R IVEAL CHEDTEC R0 AT B RSO R 12547, HARI 6 50 ZHIE R H ol
i R AR Z SO, CMsERY 2 R B 8. M ez (AN 3 &
TEIRVEVEAG) RS2 BRI .. 2 G T T 20 TAEC 2R, FAm R 50 At ER
IR E AT T RE D) TAEICIZ WM. HRIE3IRES] (BEFE 6 N H MR —0 WA A2 H 2511
s, CUGMERYHAEHZS 6 NMH G, Wit R (ABR) B HIGE R IEE, &
HH S A K A A . IR TURIE TSR B, 775 A R E R B A o 05 A M J 2% AT D e K
FELCTT TR TN RE . AR OO IERY 2 — PR A AR R, H s E R AR AT
TR E R BN, NEMAT N R /e SHR 2505 MR 2R R (ERa
ERB) HIAIFAEHA K.

2.4.2.3 A5 ibFIL

146.  EEM{R)R (2004) T, FHEEHE RN W TR ) 80 BA AR e i - T -
PE R0 0 TP AE AR R SCER R A3 2 12 v . HY SRR e T 7 A4 PN A A v R B FE 2 Ak
G (2,2-X - A FE)-1,1,1- =& Okt (HPTE) Ml 2,2-X0-(Xf F 2K 5)-1,1,1- & L ¥
(HPDE) ) FIpF O HHEMMAEY . XU SRR SR 2R S . Hi,
PRS0 TR 120 P e e A T MR AR Sz AR T A T AR T D BE (Chen, 2014) . 4,
L3727 Bl 7K T o AR P J5E X1 T e P ST 0 3 0o O S8 7= AR R R R, S BN R R R B
RN o X O %R P e R AU R AR B R B R, B AT RN AR TR i
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FEAE LIS R, JE A OO TS A BE AT B R R R R (FBEY SRR Bl E

2002) . HJE, X HAEGETEE R Z A (A0 Gaido £ A\ (20000 T UERH, A H
AT R A R E R 7 20 (RIS — AN B2 AR 2R R I 78 B Fsds D 22—
T = 0 TAE

147, B8, RELIMEFTHEREIE KRR BRI, X A E 7 N
E A S AE A Z I VR B B A 7S X R . Golub 28 AN (2003) BFR T AEFEY (AL
W TAAERS TS 6 AN F) $Efi AU e (25 A1 50 Z 70/ T-5i/ k) MOEMEm (0.5 Z 71/
T8 ) 0T TE TR S2 R o 3 AR5 R BE B e I A TR Gl AR I R 2 A
1 (ERL) ¥EEsSLiGile) o iRy Al n X se = 4H 7 HFERNAERK (REM &)
A 25 BVAECTR I  H BAS IU B10 AE KRN T T I R A /N (PSR o s OHE 7 0 4R
TR TR AT IS AR, R R AR K, EHASKAKFIRE. &t 8 AN H MK E
JG, TERNRZHZW, (B b GR 0, FHZ540 00 538 /e r) & R LTt

MRAE T CARILAE PRI =900 nT LU W, ik A R S0 0 3 R0 A0 1 () 9 Y A e

ZELATIR, BRI A M R A RCAE B R, AR R S R F K
B DMK MBS AE R 004 e, f4n ERL 5 ER2 4 & B0 A SRR, Sk S i
AN R B SR

148. GuptagF N (2007) #5H, HEEHREEIDHIMG A B A KIS S SDRINE a8,
SR 6 A P P B R S AR R S (RS ISR e (HPTED #l Ntk
BHAL SV EEEE R, R LERE FUERIT 1 FH 42000 Tk o T Wi 14 SR sh W (1) 52 el (HL PP Aty FR 4R
TR R X RIS I R EE AL . GuptaZe A (2007) BFFT 7 W 4R IR 1o S AR
W BRI HPTE X S2R UM 52 o ARG B0 58 b 25 B9 HH SR O,
SRR (HIETD .« ARG (1-100 foa/ZTH) o BERIE (0.1-10 foa/ZTH)
8¢ HPTE (0.1-10 /2 ) $59% 96 /Nif o RERE 24 /N IR AE KA L. BEFR45 s, X o
AT HR VP . SWBIEFRIAELL, SRR . PR HPTE 230 oA K I8
ARG . tbAl, SRR RN S BRI KA EAE L, EEIAIE (A2
—) USRI AU VR T A LA DR A 1 SR IR e A AN PR I AR R . X e
HAmR, HAE R & AU E] T SRR A KRS R 8L, B S mE
NYIAH L, RACSEDN Y G v FE A0 1R 6 B UK

149.  White A\ (2005) (5| T8 55 ICE, 2012 H9%) kB AT (8L
HAWY) BEMERNKE TR RIZRFRIRE ST LU FE AL 1 FF 48R i 0 8
S S AR B GRIESA 104 100 F1 1 000pm) ) FO X (B A1 F1 AL
Sprague-Dawley KR dEtE. fERMH, MEEYRES 7 K27 E 58 51 K (365 K) il
FER T, SEE ARG AEYE (1 000ppm) BLAZ T 482 (1 000ppm) . 4fiBh T 4
2 (1000ppm> FlEWEZRML (100 A1 1 000ppm) K E 23 tb &2 BT, M2 R, 7E 100 0
1 000ppm AL T, WLELH gn Al B 40 B b . FLAREEMEE LR ORIE . WL, DLJL
A G2 22-64 K (F£ 78 KD Tt E il AR, SEUBAE 1gM ST o4t ek
HREL AN SN NsE (100 A1 1 000ppm) , PLK BAARG AR RE M - (1 000ppm)
{Hi&, &ARAKE (1 000ppm) . PRAFE & (1 000ppm) . MR & (100 #1 1 000ppm) ,

PLAZ R4 (1 000ppm) - B ZHffd (100 A1 1 000ppm) . ZHfEE!E T 40 (1 000ppm) Fi
HAARA4HHE (100 A1 1 000ppm) FIEER /D . 78 FLARMERE, Hefil B A R ih 3 3R
PRE (1 000ppm) FgufuzEEtE T 408 H 4tk (10, 100 A1 1 000ppm) T %, Libksh gk
B, KEIHARSA Sprague-Dawley K b d ik [l £ 42 ik FF A0 Tk 6 2 7 AR X6 42 s I Py 1A
ER . FEZ RN o el ) FL AR K SRR i e 228 A0 B FO AR FLARBEME B . 7E
FL AR R B H W8 52 B P T BN P s 2 AT 88 235473 40 B 2 b 1 L % SR 290 i I 3 5
A7, T FLACHEME R A SRR . EF Ny, H AR 6 0 P 70 T e 1t O ER 258D
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AIREMRERE T AT A AR T T FLBEE K R S50l B85 m, X FO Al FL
PR R B Hofk . [ERE, Leung-Gurung 25 A\ (2018) MRS 7T 45 S AR, FI4A,
T AR HPTE n] BE LR B AR i 6 B2 i 5 | R 19 S B ThRE s i R I R BEEH . T
BEIURE 7R 3E — 25 1 L .

150.  AJRE =AM A B A R 4E R IR AR ) LR B B E L, fE AR, 3Bk
[ B 4G 1 (HSD3BL) i 5044 AU B AN 0% A ALl (CYPL9AL) & 4R, AT Ho L
FPEAME TEE. Liu 25N (20160 $8H, HATRTR S LA R & (HPTE) AlREs
FHIX PP RTEE . Liu g (2016) BF9T 1 F ARG T A HPTE X G B JEG-3 41 A
FREEE =42, LT HSD3B1 Al CYP19AL y& M52 . HY 4803 vk A1 HPTE #11 JEG-3 41
o R Z RO — R (R PR AR . AR R R HPTE 3925 HSD3B1 BRIk 71, ik ik B
(ICs0) {H43 524 2.339+0.096 T EE /R /F; (808.476+33.182 i ve/FF) F 1.918+0.078 filtEE IR/
F+ (609.138+31.759 T v/t ) o FH AR I o6 7R B2 A 100 TUBE JRIFE (34.565 Tl s/ ) I Xt
CYPLOAL W& AHHIHIMER, T HPTE &—Fhaadilml, FEdmilikE A 97.16+0.10 fEE/R/F+
(30857+31.759 WFa/Tt) o FIZGEERAf € HSD3BL MMk 2Cr, A& 30 FH 48 1Rk ¥ 3o A
HPTE /& HSD3B1 M5+ A7, 24fd HAHEh 7 Hilg | (NAD+) B, H S i Al
HPTE /& HSD3B1 HIHESE G+ Az, M S HHAR, HPTE /& CYP19AL 7R & #il5l.
VEF 5, WA 6 S HACH P~ % HPTE 2 A HSD3B1 Hyszdl7#], HPTE =&
CYP19AL 1) 55471 .

2424 5 ESBEEEA

151.  Nishino S8\ (2014) WER] 1 =M T A R0 I8 o e 73 PR AL 27 it B o 4 0 il ik
12 fid 7 A2 0 R B RN, ——F LSRR 25 W SR T 6 (MXC) 5 A HLBEAL & P 3 1
(PARA) ; DL B RSGH RS T lE (PBO) o 3% 5 RAE R HIE 1)k MR ] - A
[¥] Balb /cANN /NER, A RS — Ah B AP e e RV AL S o AR 2 K, MR R4
(SRBC) JyBRAL A (A /NGRS e, et eIk S 26 W RSN 72 MGG By BHRETEZ RGP 0 52 7
HARTFLLAMMRr S 1gM OB o 38 T 3R T B B AR R PP /I BRI A ) T A B 4R )
5 IR 7700t S 2 ot e P R 2 £ 52 A0 S )/ BORE L, AP R 43 3 s+ 0 T O AT A2
T+ PSR TR 1/ BRCR D 40 S LR e S 1R IgM P ARSI CFPF SR TR A6 + X B Tt 4L AT
FYSECIR TR o+ A ARUE T B AL P 7 I3 o S AR ISR U T 4 AN B 4f i i (ot T 4 i
A B S HOF AT R 0 R AR IR, 5 PNAT B4R =, X &
TR o+ AR T IR M DA NN ) B 3E BT, IXARY, 5L, TR 2 A

INITAL 22 i o i v IR A 5 ot ) S B R RO

152, LA 5 A 6 IS S 0 PRV A .98 1 475 1 1
Halldin % A (2008 #E KR RI5-H R 150 f05/52 RS TR TE A8 2, 24
JEFIL T AR B PSS O PEAT RIS R . 655 RSC Rk, R AL
SR 571y 10 B0/ 52 0075 1 SUBRIE 251 Clophen AS0 (CAS0) —JFIEN, 5341
I CASO. PRI B A CASO X Sy S LB M, (LR —FRAZIN, WIEE
SUBEPERE (T 0 R A, H5 R AT MR ORI B AIE ) B B > Cp =
0.0010) . %Ik, 5B LT R CASO i IR o AR Ot (R, 3 51047 B8 2 B PR
V1 T LRI R PR 2,2 (RS AE)- L1 L= 25 (HPTED .

153, EML A 25 20T SEORIFIRR R BN CRIT AR R
fie 12 2550/ SERAARRA BURMEBETIR 6 F0/N Rt IFFIE 00 2 P s He LT
BN MR AR (Zaleska-Freljan A, 31 FI T840 5P 0% , 2002)
7 1P 2200 80 B 2 LSO AP AR I, 2EBCIBR ot 3 B
PR 2L TSI L A 4 0 5 B 5 3 A 5 R ol P
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WU E AR R I, DRk, IR PRI G AT DLARRE S A R S T VR T AR R R 0 3 S [R] ad el i) 25 2R
(Y55 EieE , 2002) .

154.  WFFERM, WHEMEFEHSHEMRY (BFEANBEAMAENELZ) B _uRAeY
SN EH 2SR EES T MEE ] (Keplinger 1 Deichmann, 1967, 5| F T &% 550%
BHidE (2002) ) . FEME T HEAMLAEYR O BREBEGESEE G, B oTiREY (45
(PR ) B TP BB B ) B e T+, HEWELZE/ NRIRK, F&
X 8] 5 M VAR o B TROE MBRE A IIER,  THEAEFR A Y I U 2 BUE R &
1, HS5WER M EBEICREET .. (EELE T AEYFB R ML R, HkHF
<0.57 HILLERF R B EEEPUE A B IS, k=175 MR REFHEIE-. H
SEL TR T s YR R VR A D I U L BOE R B S SR BUE R B 2 Lt (0.66) FREH/I
TAEIMER CBIAHELLRY) o FHAECR W6/ SC GG (0.81) « AWM B/ IR (0.82)
F AR T 0 S P A o (0.84)  FRAHTMES /A ZF (0.92) I H S M B /A R (1.25)
BEVIRIERR 1.00, RFEBSAHEMEN . FARFBHRTRBE (150 . FERETHE
WA (1.96) .« FHERERE /K ICH (2.06) FIH EREREHIEAST (2.26) AL
FEWRE K TEAMIER (RIgsa/EH s FERD .

155. kST A DU SA TR 1R BT il B SRR R I, W 5 B SR AL I o )RR 4 R GUREIR
(Lehman, 1952, 5| T &S5 HEWEICE, 2002) o Al 8K BLH S0 B E e 5 A1
JH I A (AR 2R B R 20 @ it R Sh ) R 2 2 1) K11 15-19 5. TN DY S AR AT DU B te B
AR FEERIER R (CYP B4t P450) Ki%, FEUREIIFAERIEM., X
SEX PR F B, DU A A0 Ay 407 ] B S AU A 22 O AT R 2 3 e 448 B A 1 XU
(Y55 EidE, 2002) .

2425 A RROAFEREDL

156.  ARAEPUA K SLIME FT,  Joidkait SR iR I o sh A BN S5 15 A B0 1 HI A5 HE A 4
W XM RRATIR A0 SR, ABUEE i s, AR R IL O, Hi T
R R BRYE, MR AL DI BER KR AR . MBI EERTE, R AU U [ 8 A% 2 Vv
AP R LA RISANTE o ZhP IR SN Kt s 2R W, SRR R ] R 0 NSRAETH R SR A
YU B AR TR P AEARIRE M (AT e il i MERGR R IR D o ETHAON SRR B,
WK BUERCR I IE WA 2 2T AR I CHOEM REH T RIRSIMMIAT N
FESCLSRFE TG DL, [ IR 2 ik P SR T 0 AN EL AR A B AL 2 i 2 2 BRI

3. #HREA

157,  HETEEE A A NLEAR Y, B AER R BN . IR 7R e R
FRH/ZEF Ot 15 4F . 76 N ESRIRAE RN (BRI E %2Rl (2019) ), WH LT
Feon HRTAEH AR GG . R, R R KRS 1A 1 B AT R SCERAS R 45 IR AR,
e [ 5% i ] R A P O FR U R T . 1975 4F, = SXSEE A F A T 2 500 Wil B AR R T o
1991 FF /= w22 193 Wi, 1992 4F 2 J5, Je [ [ HF 430 i o 7= B K IR /b, B &S 2000 4F- 4 4%
B 5% 025 PO = 1190 7 = /S s = R B e o o o N o e Sl L ) RS R/ A o/ S e B
WASTERE B . GRS REIA S 10 R BUR SR R 2, B AR MR 25 A ME
YR . EFRERER AR BH. 7. ML E SRS, aTREaE b ERE
RS . W8y s b At 5 A AR R I B K A THE 8 000 Mi/AE (1975 4ERT A 1T,
DAEA =i R R AR R B A T R 2 4 Wi/4E . 7R3, 2018 SEF B AFEIIZ A
B (AR BORR) MILRO T 1.04 W AUE T B (EEMME)E, 2020a) .
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158. AR U m K o AR AR, ARWTRE AT EVTRR AT AE YR . F AU
s AT LS RN R A . AT, A R TR I R IRTRL 2 RWGE BN K
ol 5l R EGEE o BRAh, R KM IR R ], R R TR S AT B A S R AR I
T A TR AR AR AR, SR R A R B U I AT RE PR AR . A, A 3t [X
EEINR, EWERLE T KL,

159. BIAELHE (BIOWIN 2. 3 F1 6) KB AT ih A ol A REfg, b nl g RA
TR . H AR T R TR K SRR A AT DL AN T o R B ST T O ) AR T R AL T
HEF AP RAEE KK R )ZE, FIETH S @A S0 A T & . F4AM
TR 2 7E IR R A CIRRYE 2, A 2 D 7048 575 T BH G 11 458 FF 48030 178 30 7 et
SRAR, PLE RS (CERE) SELERRA R, A, ERE BT
LK) R T AN 2 kA B SRR O ) Y R A o AR R IE iR AL EE 2 DA SIZ TG S T TR M A
AR RIS RER, HARMHB ARV BERAN, EREERATTRY) H g
BAFANE SCEIRE TR, 50K A RS, D NERPHFINE KR K
DA 3 R K AR R AR T i, PRI /e — e R B2 EE i e K R A R AR
— N ACUKFEEITA LS 78 55 AC R P B AL UK X8 1 36 2 i /K 15 21 1 s g b it — 2P 3 i,
T2 AT REAE MR KA K X R B R A M . AR IE A EE v I SIZ 56 = A TR0 W I A A
BRI RER, AWML A g R B AR A . A, ESCRBIMAFALE
TR K . KRN 338 v 1) R AR R 356 T RE R I R B I 4 R .

160.  HEAUREE R — PR et YT, HOESEREOK I R A S50 {E 9 5.08. A Arnot-Gobas
T GEE RS MBI AR B RHUE (9 001 THT 7)) mukE H AR EKESEY
B AR B CEMRR R R BT 5 0000 o« FRAECRE R E ARk Y4 2% (BCF) {8
TEANR K AT 2 8] 22 AR K, 3K 2 PR AS [R) 4 A A AR HE i B 4200 0 36 I Re ST AN R (A=
Yk 2 X ] 667-8 3000 o SLIREM LR, H AR E— ik h B A R
W1, VR R BUEE T 5000, AN, EUEGCRL, BIanXLEE DIEER G DL A M0k 4E 25
{5 12 000, DLJZUEZK (Physaintegra) BV s 2E-FIIME N 6 945 ([X[H]9 5 000 &
8 570) , o H S IR E K AE TS EAEShY) R B AR 238 7. FE A R I AR A R
B S mE S SRS S, BENEERE. A3 A R TR,
AR R AN S AEI AL BRI AR R

161, FHTE H AR O [E I A TR BORLAE (SRR 4E ) FIZIRAM (BER>)
H o R BRI G 2 B R B IE RS I BRI, AR PR I B, AR TR AR TR
i Hu X CAERR AR M) SERE IO o 4030 ¥ 3o 7 (i 3zt b X (1) 4778 1) i (R T DA
705 1A DA A 6 % PR A PR s e e SRR BB o T ki kAR R RE# . Bk, 5iE
FNZ AR K A B A (RN RTINS K AR 281048 5 7 R 2 KRRl e ), 7EIbiKiE
YA A R LR AR R S AP AN SR B R SR ARV B [X ] DA 0.017-0.023 Tl s/, LA AL
VKRR N 7K HR ) S T 3 S K QR EE X TE) /N T AR PR 2 0.38 4w/ (39ME N
0.15+0.11 ZN5/Ft) O, BIE AR R A I KA B IR i RE . 7EA AN b
77 B X IR 25 SRR NG R 5 E ALK AN R A R P 358 0 A WD A A A ke N 281 PR AT VR 3 2 1
PRSI R IS R .

162.  FEAERINET ALY RE A 20 GEAS I 2 AR 6 o 70 LS Hh VR 2 IR B T R G
MEVE, EFEEIR (EZR. T KO BKAEK. AR (FEE. S2RANEE) #F
A FERW (FERFEAEMFEAM RS F) - 78 2016 F1 2017 4 MM =Fp R H
i, HERERES 2 RIPEERFES AR —,. AN, M 1993 £ 1995 4, 'EfE
JEMR 2 S BR B v T R A WL K IGH] . SRS AEER A TE, ISR AS 2 DUk
AR AR . A, M 1999 F| 2014 4, WLEEH AN 1 RS G SR Y 1) HR AR TR TR T R
FEBRT ETE e 0T AR P RS20 1R 3 1 B 3 (R B0 A
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Note: This Appendix contains additional information to chapter 2 of the risk profile for methoxychlor.

2. Summary information relevant to the risk profile

2.1 Sources

2.1.1 Production, trade, stockpiles

2.1.2 Uses

a)

Methoxychlor volumes of production/use in
the U.S. in tonnes/year
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Figure 1a) and b): Methoxychlor production/use/import volumes in tonnes per year in the U.S. (G6tz et al.,
2008; ATSDR, 2002; Minister of Indian Affairs and Northern Development Ottawa, 2003)

53



UNEP/POPS/POPRC.16/3

2.1.3 Releases to the environment

2.2  Environmental fate

2.2.1 Environmental distribution
Adsorption/desorption

1. Methoxychlor is sparingly soluble in water with a water solubility which is in the range of 0.04-0.302 mg/L
(see references in Table 3). Based on its log Kow value of 5.08 (experimental Karickhoff et al.,1979) and 5.67
(predicted with KOWWIN v1.68 estimate; US EPA, 2012), the substance is expected to be hydrophobic with low
water solubility and a high adsorption coefficient. Measured average Koc values in pond and river sediments are as
follows: 23,000 in sand, 82,000 in coarse silt, 88,000 in medium silt, 93,000 in fine silt and 83,000 in clay (Karickhoff
et al.,1979). These Kqc values indicate that methoxychlor is expected to adsorb strongly to suspended solids and
sediment. Muir and Yarechewski (1984) observed that methoxychlor partitioned rapidly (< 3 days) into sediment
following addition to sediment-water systems. In aquatic environments, it is suggested, based on the physicochemical
properties discussed here, that methoxychlor will most likely concentrate in sediment and biota.

2. Weber et al. (2004) estimated a mean sorption coefficient (Kq) of 2009 in soil for methoxychlor (number of
values used for the calculation: 11) which indicates that methoxychlor is tightly bound to soil particles. Modelling
data are in agreement with experimental data. EPI Suite KOCWIN v2.00 model (KOCWIN, MCI method; US EPA,
2012) predicts a Ko value of 26,890 L/kg for methoxychlor (equivalent to a log Ko value of 4.43). An experimental
log Ko value of 4.9 (Schulrmann et al., 2006) is also reported in EPI Suite (US EPA, 2012). Both of these log Ko
values also indicate that methoxychlor is expected to be immobile in soil. However, soil particles that contain
methoxychlor can be blown by the wind or be carried by rainwater or melted snow into rivers or lakes (ATSDR,
2002).

Volatilisation

3. Methoxychlor has an experimental Henry's Law constant of 2.03 x 107 atm.m3/mol (or 2.06 x 10-2 Pa-m3/mol;
wetted wall column-GC) at 25°C (US EPA, 2012). The estimated Henry's Law constant for methoxychlor is 9.75 x
108 atm.m®/mol (or 9.88 x 10~ Pa-m®mol) at 25°C using EPI Suite HENRYWIN v. 3.20 model (bond method; US
EPA, 2012). Both experimental and predicted Henry’s Law constant values indicate that methoxychlor can be
expected to be non-volatile from water. Furthermore, Bomberger et al. (1983) modelled the transport and fate
pathways for methoxychlor at the air-terrestrial interface, and the model simulations suggest that the compound is
strongly adsorbed to soil and does not leach, and that volatilisation is slow. Based upon its relatively low vapour
pressure value (5.56 x107 Pa at 25°C (EPI Suite, MPBPVP v1.43 estimate, modified grain method; US EPA, 2012),
methoxychlor has a low potential for volatilisation to the atmosphere. However, concentrations of methoxychlor
found in remote regions indicate that atmospheric transport is occurring.

Distribution modelling

4. The Mackay Level 111 Fugacity Model in EPI Suite (US EPA, 2012) was used in order to model the
distribution of methoxychlor. The physico-chemical properties used in the model were the experimental values (if not
stated otherwise) reported in Table 3: melting point 87°C; boiling point 346 °C, vapour pressure 5.56x107 Pa
(modelled value); Henry Law Constant 2.06x107 Pa; water solubility 0.1 mg/l; log Kow 5.08; Koc value 79433 (log
4.9). The degradation half-lives used in the model environment are: air 4.8 hours (or 0.2 days derived by AOPWIN);
water 4992 hours (or 208 days (Walker et al., 1988); soil 5040 hours (or 210 days (Guth et al., 1976)); sediment 4944
hours (or 206 days (Muir and Yarechewski, 1984)). If methoxychlor is assumed to be released at equal rates to air,
water and soil, the model predicts the following distribution: air 0.058 %, water 6.12 %, soil 75.8% and sediment
18%, indicating that the substance will be mainly distributed to the soil and the sediment. If it is released only to soil,
the calculated distribution is very different: air 1.29 x10 %, water 0.0143 %, soil 99.9% and sediment 0.0422%,
predicting that the substance will stay in the soil compartment. It should be noted that there is uncertainty in the half-
lives in water, in soil and in air.

2.2.2 Persistence
2.2.2.1 Screening information based on modelling data

5. The aerobic biodegradation potential of the substance can be assessed using BIOWIN v4.10 (U.S. EPA, 2012).
The predictions from the non-linear model (BIOWIN 2), ultimate biodegradation time (BIOWIN 3) and the MITI
non-linear model (BIOWIN 6) can be used as a screening assessment of persistence in accordance with the REACH
Guidance Chapter R.11 (ECHA, 2017). The following screening information indicate when a substance may be
‘persistent or very persistent’:

(@) BIOWIN 2: ‘Does not biodegrade fast’ (probability < 0.5) and BIOWIN 3: > months (< 2.25 (to 2.75)) or
(b) BIOWIN 3: > months (< 2.25 (to 2.75)) and BIOWIN 6: ‘does not biodegrade fast’ (probability < 0.5).
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6. The predictions for the structure of methoxychlor are BIOWIN 2: 0.0162, BIOWIN 3: 1.5126 and BIOWIN 6:
0.0063. These values are all well below the screening values, indicating that methoxychlor is not expected to
biodegrade rapidly and hence is potentially ‘persistent or very persistent’.

2.2.2.2 Abiotic degradation
2.2.2.3 Biotic degradation

7. Walker et al (1988) investigated the first-order biotic and abiotic degradation rate constants of methoxychlor
in estuarine water and sediment/water slurry systems. Test systems used a methoxychlor nominal concentration of
approximately 200 pg/L in sterile and non-sterile samples of water and water-sediment systems taken directly from
the field (Florida, USA). Either acetone or hexane was used as a carrier solvent to prepare the test solutions
(concentration not specified). Sterile samples were prepared by addition of 20ml/L 37% (by weight) formaldehyde
solution. Salinity ranged from 15 to 30 g/L. Sediment samples were collected from the top 2 cm of the sediment bed
(reflecting aerobic conditions). Flasks containing water-only and water-sediment slurries were placed in a shaker
incubator and incubated in the dark at 25°C. The pH was measured at least every other day and was maintained to
within + 0.2 units of the initial pH of the water sample collected. Duplicate samples were removed periodically from
each flask and analysed for residual test chemical (non-labelled chemical). Control sediment and water systems (no
test chemical or formaldehyde added) were used. Analytical recoveries were > 85%. The first-order rate constant (k1)
for methoxychlor was determined. Identification of degradation products was not studied, only the parent substance
was followed in the test. Carbon dioxide formation was not measured in the experiment. The methoxychlor half-lives
derived from first-order rate constants in water-only systems were 208 and 8,830 days for non-sterile and sterile
conditions, respectively. The derived methoxychlor half-lives derived from first-order rate constants in water-
sediment systems were 12.2 and 45.2 days at 25°C for non-sterile and sterile conditions, respectively (under aerobic
conditions). The results of this study indicate significantly (p < 0.01) more degradation in the presence of non-sterile
sediment than in the presence of sterile sediment (indicating biotic degradation), and that methoxychlor biodegraded
significantly faster in flasks containing non-sterile water-sediment systems than in non-sterile water alone. The
presence of non-extracted methoxychlor from sediment was not taken into account in the calculation of the half-lives
and the calculated half-lives may therefore not represent the most conservative case for methoxychlor.

8. The study was performed prior to publication of the Organisation for Economic Co-operation and
Development (OECD) 309 test guideline and therefore cannot be directly assessed against their recommended test
design and validity criteria. The nominal water-only concentration exceeds the recommended test concentration of the
TG 309 (100 ug/L), and only one concentration was tested. It is not clear whether the test concentration was above the
limit of solubility of methoxychlor in the test water. A reference substance and a solvent control were not used. As a
consequence, it is not possible to assess the microbial activity and potential adverse effects of the solvent on the
microorganisms in the test, although it is noted that solvent was removed by flushing the glass bottles used to prepare
the test systems with air or nitrogen prior to adding site water. In addition, the degradation curve and raw data for
methoxychlor are not reported and no information is available on the mass balance. It is not possible to say if these
values reflect dissipation or degradation half-lives. Due to these significant variations from the current guideline
simulation studies (and consequent limitations), the study results cannot be considered as reliable. However, the half-
life in water of 208 days has been used as input data for the distribution modelling (Mackay Level 111 Fugacity Model)
and for the OECD Pov and LRTP Screening Tool as this is the best information on half-life available and it is line
with monitoring data available on surface waters.

2.2.2.4 Monitoring data

2.2.2.5 Summary on persistence

2.2.3 Bioaccumulation

2.2.3.1 Screening information based on modelling data

9. The bioaccumulation model (BCFBAF v3.01; US EPA, 2012) estimated a bioconcentration factor (BCF)
value of 1044 L/kg wet-wt (based on the regression-based method and using as input data an experimental log Kow
value of 5.08), a BCF value of 4134 L/kg and a bioaccumulation factor (BAF) of 9001 L/kg (based on the Arnot-
Gobas method (upper trophic) and using as input data an experimental log Kow value of 5.08). The prediction can be
considered reliable as the substance is within the applicability domain of the model (both structural and parametric). It
is further noted that the somewhat structurally similar compound DDT (CAS 50-29-3) is in the training set of the
model and methoxychlor is in the validation set of the model (BCF 315 L/kg wet-wt). The predicted BAF value
suggests a bioaccumulation potential of methoxychlor in aquatic organisms (BAF > 5000).

2.2.3.2 Bioconcentration and bioaccumulation studies in aquatic organisms
2.2.3.3 Toxicokinetic and metabolism studies

10. A summary of methoxychlor metabolic pathways is presented in Figure 3-2 of ATSDR, 2002.
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2.2.3.4 Conclusion on bioaccumulation

2.2.4 Potential for long-range environmental transport
2.2.4.1 Screening of physicochemical properties

2.2.4.2 Long-range transport model predictions

11. Overall persistence (Pov) and the potential for long-range transport (LRTP) can be estimated for organic
chemicals using the OECD Pov and LRTP Screening Tool (Wegmann et al., 2009). Table 4 shows a summary of
input data for methoxychlor to the OECD Pov and LRTP Screening Tool.

Table 4: Input properties used in estimating overall persistence and long-range transport potential of
methoxychlor with the OECD Pov and LRTP Screening Tool

Input Property Value References Comments

Log Kaw -5.081 (EPI Suite, KOAWIN v1.10, | US EPA, 2012
calculated from experimental
Henry’s Law Constant)

Log Kow 5.08 (experimental, in KOWWIN | Karickhoff et al.,1979
training set)

Half-life inair (in | 4.8 hours (or 0.2 days) (estimated |US EPA, 2012

the gas-phase) based on a 12-h photoperiod,
AOPWIN v1.92)

Half-life in water 4992 hours (or 208 days) Walker et al., 1988 Uncertainty on this value as this study is
(experimental) considered to be not reliable.

Half-life in soil 5040 hours (or 210 days) Guth et al., 1976 Uncertainty on this value as experimental

details are not available in Guth et al., 1976.

12. Whilst no absolute criteria for classifying chemicals as compounds with high or low overall persistence (Pov)
and LRTP have been established, the OECD expert group proposed making comparative assessments based on a set
of substances selected as reference compounds. Pov and LRTP results for the reference substances can then be used to
provide comparative context for other substances. Klasmeier et al. (2006) have described this approach in detail.
Using the model results for the reference substances Klasmeier et al. (2006) defined four areas in the plot of LRTP vs.
Pov. The Pov value of the POP-like reference substance with the lowest Pov result defines the boundary between high
and low Pov; the LRTP value of the POP-like reference substance with the lowest LRTP result defines the boundary
between high and low LRTP. This approach has been applied using the Tool to derive Pov and LRTP boundaries that
can be used as reference points in screening chemicals. The Pov boundary is 195 days (Pov of a-HCH) and the LRTP
boundaries are 5097 km (CTD of PCB 28) and 2.248 % (TE of PCB-28). Using the OECD Pov and LRTP Screening
Tool (Wegmann et al., 2009) with input data specified in Table 4, the results obtained for methoxychlor suggest that it
has a low potential for long-range transport: CTD of 498 km, Pov of 303 days and transfer efficiency from air to
surface media of 0.02 %. However, the Pov of methoxychlor is higher (303 days) than the Pov of a-HCH (195 days).
The results from this modelling are associated with uncertainty, because the input parameters “half-lives in water and
soil” are uncertain.

2.2.4.3 Confirmation based on measurements in remote areas

2.2.4.4 Summary of long-range environmental transport

2.3 Exposure

2.3.1 Environmental monitoring data

2.3.1.1 Monitoring in remote areas (far from point sources)
2.3.1.2 Monitoring in rural and urban areas

13. Tremblay et al. (2017) studied concentrations of OCPs in the blood (plasma) of female hawksbill turtles
(Eretmochelys imbricata) collected at Punta Xen (Campeche) in southern Gulf of Mexico. Samples were collected in
August 2010. Methoxychlor was found in one third (n=10) of the sea turtles. Methoxychlor was detected in the blood
(plasma + washed erythrocytes) of 10 out of 28 hawksbill sea turtles samples (36%) with concentrations in the range
of 10-122 ng/g (mean: 23 ng/g; median: 11 ng/g; SD:29). Methoxychlor was the only OCP correlated with the size of
the sea turtles. According to the authors, as methoxychlor can have endocrine disrupting properties, its relatively high
presence in females nesting in Punta Xen is of concern.

14, Garcia-Besné et al. (2015) studied concentrations of OCPs in the blood (plasma) and fertile eggs of two sea
turtle species (Eretmochelys imbricata and Chelonia mydas) collected from Campeche in the Yucatan Peninsula in
southeast Mexico. Samples were collected from late May to June and from late June to July (sampling year is
unknown). Methoxychlor was detected in the blood of 6 out of 32 green turtle samples (18,75%) with concentrations
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in the range of 2.46-45.86 ng/g lipid (mean: 17.78 ng/g lipid; median:14.06 ng/g lipid; SD:15.78). However, the
substance was not detected in the eggs of green turtles (n=28). Methoxychlor was detected in the blood of 7 out of 28
hawksbill turtle samples (25%) with concentrations in the range of 1.96-38.34 ng/g lipid (mean: 12.43 ng/g lipid,;
median: 7 ng/g lipid; SD: 12.80). Methoxychlor was detected in the eggs of 4 out of 27 hawksbill turtle samples
(14.81%) with concentrations in the range of 290.4—-3564 ng/g lipid (mean: 1562 ng/g lipid; median: 1198 ng/g lipid;
SD: 1407).

2.3.2 Human exposure

15. The 2013 pesticide monitoring results in the EU (including Iceland and Norway) (EFSA, 2015) summarised
the results provided by the reporting countries and identified areas of concern regarding sample compliance with the
legal limits of pesticide residue in foods. EFSA also assessed the consumer dietary exposure to pesticide residues in
the sampled food commaodities and performed an analysis of the chronic and acute dietary risks for European
consumers. The outcome of this monitoring (EFSA, 2015) showed that methoxychlor was detected in milk and honey
after it was banned in the EU in 2006. Methoxychlor was detected/quantified in 7 samples out of 1497 animal
products. Maximum Residue Level (MRL) (0.01 mg/kg set at the LOQ (0.01 ppm) exceedances were noted for
methoxychlor in animal products (fat of swine, bovine and poultry from Spain and Belgium, the range of measured
residue levels: 0.018-0.021 (mg/kg)). Methoxychlor was found in concentrations above the LOQ, but the estimated
dietary exposure was below the toxicological reference values (acceptable daily intake (ADI) of 0.1 mg/kg bw per day
established by the Joint Meeting on Pesticide Residues (1977)). Based on the analysis of the 2016 pesticide
monitoring results in the EU (including Iceland and Norway) (EFSA, 2018), methoxychlor was again quantified in
honey, but non-detectable in other commodities. However, it was only detected above the LOQ in 2 out of 57141 food
samples from 30 countries. Based on concentrations found for methoxychlor in the consumer products from the 2016
monitoring, it was concluded that the short- and long-term dietary exposures were unlikely to pose a health risk to EU
consumers.

2.3.3 Exposure — comparison with POP substances

16. Lopez-Espinosa et al. (2008) investigated the presence of OCP residues in 52 fat samples of boys (mean age 7
years old (0-15 years old)) living in Southern Spain. The occupations and activities of the parents of the boys are
unknown; however, the samples do provide information about the exposure to children in a predominantly agricultural
area. According to the authors, children can be exposed to OCPs in utero via the placenta (Lopez-Espinosa et al.,
2007) and after birth via lactation (Noren and Meironyte, 2000; Solomon and Weiss, 2002). Fat samples were
collected between 1994 and 1996, while methoxychlor was still in use in the EU. Methoxychlor was found in adipose
tissues of 3 out of 52 children with a mean concentration of 16+20 ng/g lipid (Percentiles among > LOD: P25=52 ng/g
lipid; P50=121 ng/qg lipid and P75=680 ng/g lipid). The mean concentration (£S.D.) was calculated for the whole
group and 25, 50, and 75 percentiles were calculated for samples with methoxychlor concentrations >LOD. Raw data
are not available, and it is unclear how data <LOD have been considered in the calculation of the mean concentration
and if on which distribution was used for calculating the percentiles. Comparable concentrations in adipose tissues
were found for Lindane (mean value of 11+12 ng/g lipid; Percentiles among > LOD: P25 = 29 ng/g lipid; P50=71
ng/g lipid and P75=106 ng/g lipid) which was found in 6 out of 52 children. The exposure scenarios are not fully
known, but the exposure of Lindane may have been greater. The study was conducted before its inclusion to the
Stockholm Convention on POPs in 2009.

17. Cabrera-Rodriguez et al. (2020) found methoxychlor in 4 out of 447 (0.9%) umbilical cord blood samples
from La Palma (Canary Islands, Spain) collected between March 2015 and April 2016 with laboratory recoveries >
98.2% for methoxychlor (Pérez Luzardo personal communication, April 2020). Concentrations of methoxychlor in
umbilical cord blood samples were in the range 0.004-0.132 ng/mL, while methoxychlor was banned in the EU in
2006. Similar levels have been found for aldrin (0.002-0.161 ng/mL; n>LOD = 13/447; it was banned in Europe in
the early 1980s) and mirex (0.019-0.09 ng/mL; n>LOD = 9/447; it has never been authorised in Europe).

18. Jimenez Torres et al. (2006) determined the level of OCPs in the adipose tissue and serum of 72 women
giving birth (aged from 18-35 years) in Southern Spain. The date of sampling is unknown. Methoxychlor was found
in 3 out of 72 (4.1%) adipose tissue samples from pregnant women at a concentration range of 106-817.85 ng/g of fat
(mean value: 347.73 ng/g of fat; SD: 407.19 ng/g of fat; recovery rate of 97%). However, methoxychlor was not
detected in the serum. Of the samples with detectable levels, the mean concentration of methoxychlor in the fat of the
women was higher than the mean concentration of the POP Lindane (mean:113.82 ng/g of fat; concentration range:
4.22-407.37 ng/g of fat detected in 36 out of 72 (50%) adipose tissue samples).

2.3.4 Information on bioavailability

19. Insufficient data is available to adequately define the bioavailability of methoxychlor (Office of Parliamentary
Counsel of Canberra, 2013). However, it is expected that the high potential of adsorption (high log Ko values) of
methoxychlor to solids (sediments, soils and particulate matters) may reduce its bioavailability in sediment, soil and
water compartments.
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2.4 Hazard assessment for endpoints of concern

20. The European Chemicals Agency (ECHA) online Classification & Labelling (C&L) Inventory database?,
reports 115 notifications for methoxychlor as of 7 May 2020. 94 notifiers have classified methoxychlor as harmful if
swallowed (Acute Toxicity Category 4, H302), may cause damage to organs (STOT SE 2, H371 (not specified)) and
very toxic to aquatic life (Aquatic Acute Category 1, H400). 16 notifiers have classified methoxychlor as harmful if
swallowed, in contact with skin or if inhaled (Acute Toxicity Category 4, H302, H312, H332); suspected of damaging
fertility or the unborn child (Reprotoxic Category 2, H361), may cause damage to organs through prolonged or
repeated exposure (STOT RE 2, H373 (eye, oral)), very toxic to aquatic life (Aquatic Acute Category 1, H400) and
very toxic to aquatic life with long lasting effects (Aquatic Chronic Category 1, H410). Three notifiers indicated no
classification according to the CLP criteria. One notifier has classified methoxychlor as harmful if swallowed, in
contact with skin or if inhaled (Acute Toxicity Category 4, H302, H312, H332); suspected of causing cancer
(Carcinogen Category 2, H351), very toxic to aquatic life (Aquatic Acute Category 1, H400) and very toxic to aquatic
life with long lasting effects (Aquatic Chronic Category 1, H410). One notifier has classified methoxychlor as
suspected of damaging fertility or the unborn child (Reprotoxic Category 2, H361); may cause damage to organs
(STOT SE 2, H371 (nervous system)), may cause damage to organs through prolonged or repeated exposure (STOT
RE 2, H373 (Liver, nervous...)), very toxic to aquatic life (Aquatic Acute Category 1, H400) and very toxic to aquatic
life with long lasting effects (Aquatic Chronic Category 1, H410).

2.4.1 Ecotoxicological effects
2.4.1.1 Adverse effects on aquatic organisms
2.4.1.2 Adverse effects on terrestrial organisms

21, The primary metabolite of methoxychlor is 1,1,1-trichloro-2,2-bis(4-hydroxyphenyl) ethane (HPTE) has been
shown to alter viability and differentiation of embryonic thymocytes. Leung-Gurung et al. (2018) explored the impact
of HPTE on a critical window and component of immune system development, embryonic T-cell development.
Embryonic thymocytes (GD 16-18) from C57BL/6 mice were subjected to an in vitro differentiation culture that
mimicked early steps in thymocyte development in the presence of 0.005, 0.05, 0.5, 5, or 50 uM HPTE, or
diethylstilbestrol (DES; CAS No. 56-53-1). HPTE- and DES-induced death of thymocytes (Annexin-V and Caspase 8
were used markers of apoptosis). Moreover, HPTE-induced cell death not only resulted in selective loss of double
positive thymocytes, but also loss of developing CD4 intermediate cells (post-double positive partially differentiated
thymocyte population). Phenotypic analysis of thymocyte maturation (T-cell receptor, TCR) and TCR ligation (CD5)
surface markers revealed that surviving embryonic thymocytes expressed low levels of both. Taken together these
data demonstrate that immature embryonic thymocytes are sensitive to HPTE exposure and that HPTE exposure
targets thymocyte populations undergoing critical differentiation steps. These findings suggest HPTE may play a
pivotal role in metoxychlor exposure-induced immune dysfunction.

2.4.1.3 Summary of ecotoxicological effects
2.4.2 Adverse effects on human health
2.4.2.1 Epidemiological studies

2.4.2.2 Neurotoxicity

2.4.2.3 Endocrine disruption

22. One common mode of action by which endocrine disrupting chemicals, produce lasting reproductive tract
defects is through persistent alteration of developmental gene expression. Fei et al. (2005) examined the uterine
response to methoxychlor and its effect on hoxal0 (a gene necessary for uterine development and function)
expression in adult female and newborn mice. The authors also examined the effect of in vitro treatment on HOXA10
gene expression in Ishikawa cells. Fei et al. (2005) found that methoxychlor treatment (1mg/day dissolved in DMSO;
intraperitoneal (ip) injections) in mice suppressed the expression of hoxal0. The uterotrophic response to ip
administration of methoxychlor (1 mg/day) was an increase in uterine wet weight of ca. 1.25-fold and a change in
epithelial height. This suppression in HOXA10 expression (measured using immunohistochemistry (IHC)) was
observed when mice were exposed neonatally (for 14 days to 2 mg/kg/day dissolved in DMSO; ip injections) and
decreased expression persisted into early adulthood. It is unclear whether IHC intensity of HOXAL10 correlates with
total protein concentration. Immunoblotting would have provided more quantitative information. Also, it is possible
that the diffusion of intensity is due to changes in cellular localization. The authors observed that in vitro exposure to
methoxychlor induced HOXA10 gene expression in Ishikawa cells (treated with methoxychlor at concentration
ranging from 1 to 50 uM dissolved in DMSQO). HOXA10 mRNA levels in Ishikawa cells (measured by RT-PCR)
were increased 6- to 8-fold after treatment with 25 or 50 uM methoxychlor. In addition, treatment with 1 to 50 uM of
methoxychlor treatment resulted in a dose-dependent increase in HOXAZL10 protein expression (quantified by western

20 https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/112624.
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blot analysis). According to the authors (Fei et al., 2005), the apparent contrast in the in vitro and in vivo effects is
likely due in part to more efficient metabolism of methoxychlor in the mouse than in vitro. Hydroxy and bis-hydroxy
metabolites of methoxychlor are more potent endocrine disruptors. Additionally, in vitro (in the absence of estradiol
(E2)) methoxychlor functioned as a weak E2 agonist, whereas in the presence of E2, in vivo methoxychlor functioned
as an E2 antagonist.

23. Zama and Uzumcu (2009) reported on studies looking at effects on rats during gestation and early stages post-
natally. Based on doses of methoxychlor at 0.02 mg/kg/day, and 100 mg/kg/day between embryonic day 19 and
postnatal day 7, the authors concluded that, even at the lower dose, methoxychlor exposure during fetal development
caused epigenetic changes as a result of hypermethylation resulting in impaired function of ovaries in newborns. In
particular, methoxychlor resulted in significant hypermethylation in the estrogen receptor 2 (ER2) promoter regions in
the ovaries; thus potentially affecting the production and processing of estrogen.

2.4.2.4 Interaction with other chemicals

24. Methoxychlor has also been shown to interact with the phytoestrogen genistein to alter the toxicological
effects of methoxychlor (Wang et al. (2006); You et al. (2002, 2006)). Exposure to genistein and methoxychlor during
pregnancy resulted in significant feminization of male pup mammary glands. In male pups, there was prominent
elongation of the glandular ducts, and development of an alveolar-lobular structure, which was not observed following
exposure of either compound alone. Microarray analysis showed that these effects may be due to interactions involved
in steroid signalling, growth factor pathways, apoptosis, and/or tissue remodelling. These results suggest that juvenile
males may be more sensitive to endocrine-active compounds such as methoxychlor, and that phytoestrogens, such as
genistein, may further modulate toxicity.

2.4.2.5 Summary of adverse effects on human health
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