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ABSTRACT

Keywords: POPs, PAHs, OCPs

Due to their low solubility in water, resistartoedegradation, long distance mobility,
and bioaccumulation, persistent organic contamsm@P®Ps) are expected to distribute
globally including to remote the areas of ArctigitArctic, and high mountain areas.
Taoroko National Park, a pristine high mountainiemmment with minimal industrial
pollution and high biodiversity, has been identifeess one of the most important
mountain ecosystems in the world. However, milliohsourists visit the Taoroko area
annually and may threaten the environmental weltgpef the Taoroko area.
Significant disturbance may result from excesswatamination such as the
combustion of fossil fuels from traffic vehicleshd baseline of POPs such as PAHs and
organochlorine pesticides (OCPs) in Taoroko Nati®aak and the stress caused by
anthropogenic contaminants on the mountain ecasysststill lacking. Therefore,
long-term research of Taoroko is necessary to tigege and monitor the environment
for the health of wildlife.

In this study, samples were seasonally collectexh ftO stations along the Taroko
mountain including the Li-Wu River, Lake Lotus, a@ti-Lai peak in 2009 to examine
spatial and temporal variability in PAH and OCP @amtrations. Water samples were
isolated by filtration through pre-combusted glfissr filters, then subsequently
through Amberlite XAD-2 resin packed column. Sedigamples were collected 5 cm
from the surface from lake and river coastal sitgiag a grabber. Living and frozen
biota samples were transferred to the laboratdrg. 8xtraction, preparation, and
analysis procedures of all samples are identictiidee in our laboratory. Samples were
extracted for 24 hours with hexane:acetone in aaigbxapparatus and then undergone
purification and condensation. PAHs and OCPs wagatified and quantified using
GC/MS and GC/ECD, respectively.

In this preliminary study of POPs in the Taorokearwe found that POP
concentrations in the Taroko have a wide variaitotihe same matrix or among the
species in the mountain. The total PAH concentnatimges were 0.02~1.46 ng,L
0.15~96.31 ng gdry weight, 1.9~3855.6 ng*¢at for water, sediment and biota
samples, respectively. The total OCP levels ramges 0.09~1.74 ng't, 0.10~6.11 ng
g™ dry weight, 6.2~25206.1 ng'tat for water, sediment and biota samples,
respectively. The distribution of POPs in the wateicated that total PAH levels were
elevated at Sa-Ka-Dan, while total OCP levels vieoad to be the highest at Wu-Sen.
We found that both PAH and OCP levels in the |ladiraents were higher than in the
river sediments. For the biota samples, high lewelse found for both PAHs and OCPs
in amphibians. The POP concentrations in the hsbisediment and water) were
relatively low compared to those from other studinethe world. The possible sources
of the PAHs may be incomplete combustion. The O@Bsiinated by HCH and DDT
series, have been banned from products and usagddw decades, thus the residual
OCP indicates release from historical accumulaticthe habitats.
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Pollution caused by PAHs has been widely useddesasthe impact of
anthropogenic activities on environments; in castirthe OCP levels reflect the release
of historically accumulated contaminants from thessin the high mountains. We
suggest that future studies should focus on thepeoison of POP impact on lake and
river ecosystems. Lake Lotus and Sa-Ka-Dan are gandidates for research sites to
investigate the POP distribution and transporherhountain environment to provide
specific information on anthropogenic impacts oa lthcal environment. A long-term
monitoring program is strongly recommended to dstabhe distribution and transport
model of organic contaminants and the entire e¢esysnodel in the Taoroko.
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1) RARI G BRI T EAES 0 BIRA UG B — 8T IR R IME
RWEHD - WERMZETEZRBRE - RA > mANAE L% AGC/ECDYy #
OCPs-

B RESH

AR # B E B F (Relative Response Factor, RRE 47 4&-POP#s 8 & & » 48 4
RERTRAKANZLEENFEF 2 RECHFAYERCNZELE
BRBIMAFORIE DN BT ERAHRERT S E AT

RRF = (AreaTA x MassIS / (ArealS x MassTA
AreaTA: #8l4 (Target) & & &A%

ArealS: WAZ £ % (Internal Standarg & & & %
MassTA: # R4 &

MassIS: WAZ £ &

18 ~ BEE&EE (QA/QC)
—~FEEk$

BB RAL F oA Lol B ey 42 £ 5 (Surrogate Standards » 24 38]
APPSO ERE $BREFISRASAEZ 2L E (Surrogate
Recoveries 4wk — 1 %k = ffioF o

—~KREas

ARG ERBRAR B HEIT—RZ AN » UMAETITOR T ZF ZEK
H oo RILF R MBI FXAD A KEARSL R G » BRI G R L 3L 3335
BRI B RYE AR T ORI LN T EAsE 0 12F B
BOKERBEAN 0 AR — R BATEIBERAL - Zani-FHax =4 AR R4
{4 (Method Detection Limit, MDD - % 3% 3% & )& fi1 4 44 8B % 2 18 B 4% [RAE 4o
F Wk R e

= - BREEBHIoH (Spike Recoverie
btk b EEGERE A REH G AR ZANE (Matrix) > fe NFFA £ 8



B MRS

4B S BAFICHAMAERZRES > fiF L —FEIR AR S50
ZEERA i N ($BFEFR) ikt (FHAESE) fIx -

A

A= - S3BFEFERZIBOUBEERAEARAFLZ KRR (%)

K % L X
Napthalene-d8 63.5+18.1 60.0+14.3 58.4+10.0
Fluorene-d10 75.9+22.1 69.1+16.8 70.6+£13.9
Fluoranthene-d10  80.0+11.3 71.0+18.6 70.4+11.7
Perylene-d12 80.6+11.6 66.9+18.0 61.0+12.3

- AMEEBIBUBRRERARRAERZEKE (%)

K R X LX)
PCB65 65.3+13.6 63.9+13.7 54.0+£12.3
PCB166 67.6+12.3 69.1+11.1 73.2+16.0

(W 3RS EFERZARABRAEGCEEEMA > NQ)

$BRFEE K U ) X
Acy 0.37 0.52 1.05
Ace 1.30 0.49 1.22
Flu 1.94 1.46 1.75
Phe 5.19 2.90 5.44
Ant 1.66 1.03 1.61
Fla 151 0.79 1.28
Pyr 2.34 0.87 1.84
BaA 1.17 0.53 0.63
Chr+Trip 0.89 0.76 0.91
BbF 0.60 0.62 1.61
BkF 0.34 0.18 0.59
BaP 3.12 0.76 0.78
Per 0.67 1.06 2.40
IA 1.50 0.77 2.03
DA 0.74 0.31 0.39
BP 0.74 1.29 2.38
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RE-FRERRZARBRMECHEEGE > ng)

AMERR K i ) X
Aldrin 1.06 1.17 0.13
Endrin 3.32 1.99 1.19
HCB 5.06 2.05 0.90
a-HCH 1.82 3.11 0.64
B-HCH 0.75 1.20 0.55
y-HCH 1.43 1.68 0.58
0-HCH 571 1.45 3.42
Hept 2.87 4.17 2.03
cis-Hept Oxid 0.27 0.65 0.32
trans-Hept Oxid 0.28 0.35 0.29
0,p'-DDE+Tetrachlori 2.48 1.70 1.68
p,p’-DDE+Chloridazon 3.82 1.22 0.13
o,p'-DDD 1.22 0.85 0.52
p,p-DDD 2.96 0.90 0.23
0,p'-DDT 1.15 1.39 0.82
p,p-DDT 1.27 0.68 0.46

AN SRS EFBIBREG)RE (%)
3RFEE % v L) LX)
Acy 68.7+20.0 59.5+19.5 57.7+18.8
Ace 73.9£19.0 68.3£19.7 57.1+23.3
Flu 73.1+19.8 68.5+14.2 69.4+15.2
Phe 88.8+23.1 80.9£6.0 82.0£11.8
Ant 77.2+28.2 73.2£ 8.1 76.6+£10.8
Fla 75.7+£12.6 82.0£ 6.6 80.5+ 9.0
Pyr 76.6+14.8 82.1+ 8.0 78.2+ 7.9
BaA 75.61£16.6 84.0£6.4 84.0£ 9.3
Chr+Trip 75.0£12.4 86.4+ 6.4 79.9+ 8.3
BbF 80.2+16.2 92.2+£ 6.5 80.4+£13.0
BKF 73.5+11.6 83.1+12.1 80.2+11.9
BaP 80.3£25.8 69.8£13.4 73.3£ 8.7
Per 74.7+16.7 68.9+15.6 72.4+ 85
1A 86.0£25.7 88.0£20.7 84.5+£10.9
DA 83.9+24.8 94.8+16.4 84.8+17.6
BP 77.4+12.9 86.5+12.3 77.1+£6.3




Rt -FHRERBRZEEGKE (%)

B=% HEEyE

ARARR K s LX)
Aldrin 75.6+ 1.5 55.8+ 4.6 56.5+ 2.3
Endrin 80.0£16.3 107.5£33.0 93.8+21.9
HCB 89.8+11.7 66.6+14.4 64.3+ 4.6
a-HCH 72.1+24.8 65.5£26.6 62.8£20.1
B-HCH 65.2+ 7.0 48.5% 6.7 50.0+ 6.9
y-HCH 68.5£11.3 49.1+ 9.5 64.4+18.5
0-HCH 21.6%x12.1 11.2+£ 3.5 84.5+ 9.6
Hept 78.3£13.3 73.0£13.0 65.8£37.2
cis-Hept Oxid 72.4+ 8.9 75.8+19.7 67.4+08.4
trans-Hept Oxid 79.9+19.2 73.8+18.4 65.7+9.4
0,p'-DDE+Tetrachlori 77.7£17.7 61.3+14.4 83.0+£32.3
p,p’-DDE+Chloridazon 77.0+£10.9 60.7+ 5.0 58.0+ 4.6
o,p'-DDD 80.8+8.1 74.3+21.7 67.1+12.7
p,p-DDD 81.7£23.0 64.1+23.4 59.5+£9.1
0,p'-DDT 80.7+20.9 62.1+10.6 64.4+ 5.3
p,p-DDT 75.7£19.8 65.0£14.0 71.6£12.0
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REMAERZEEEE BRMREBRFARARTLHALE — N

¥wo¥E ERENH
F—% FARFRTEY (POPs) 24 F45#

A EHHREHRR AR KAEA BAELA A POPS( LBy HISHA
BEARE) 2FHAEMN > ARZENSAMMREBEN TN REEALELRE
B ABAZ T BAT K &M B R AR KL & B4 LA Yoy POPSEE o
BARBZEHM - A3t E £ o047 I0EFRARE oK ¥ & B4k B 3bdL 4 Ytk &b - POPs
SERAMERTHHAREE > EEmET > KEME $EFHKE (PAHS) 4%
AR EAEKREBENEZ@BEHE k% 0.021.46 ng L'~ %% & B Ak
# % 0.15-96.31 ng ¢ dw~ d 4248 % 65.1-3855.6 ng g fat~ & 454 1.9-2158.3 ng §
fat~ ¥ % 8.1-97.4 ng g fat~ & % 30.3-504.3 ng ¢ fat~ & #5 & 27.86 ng g'dw Fu ;%
WM B A7.19ng Tdw e i —F oAk PAHS4E B e Frs A% S 0 Y
b PAHSE B £ #1788 3 48 B HLiTRa 3k 5 4 10~10042 » A4 & > R
#e) PAHS R E &k & RIFAT WX 18 A K AR E (OCPs 4474 % > OCPs
HaREAE kB 0.091.74ng LM~ Bk KB kMM A 0.10-6.11 ng g dw ~ FiE
$8 % 101.3-25206.1 ng gfat~ & %8 % 19.8-813.3 ng d fat-#2 % 6.2-237.8 ng g fat-
% % 8.0-294.1 ng Jfat~ 484 7.79 ng g dw Fu;% 354 H & 6.69 ng ¢ dw - i —
B ot AKd OCPSEE AL AR S > tath ¥ OCPSE & £2 PAHS 9 A8 %48 ] %
LA 8 B3 SR TR 0 A AR AR OCPSIR B A& % &tk B L & 3R E
NEZHBREwEABLEAT (St & POPSEE A=) -

M ST POPSa T~ X5 2 RE TS L£ERZ » £+ % POPs
R E AL AP ERMER - £ PAHS R F &> Ko E L4
3 2% PAHs (Acy ~ Ace ~ Flu ~ Phe~ Ant) #u 4 3%z PAHs (Fla~ Pyr~ BaA ~ Chr) ;

A MR SR IR IE N A M R FE SN AR W 2L 338 89 PAHS (Acy ~ Ace - Flu ~ Phe~ Ant)
#2 5 3% PAHs (BbF ~ BKF ~ BaP~ Per) & x > #8649 4 sk 8L K Fu i A 48 A0 2L 3
B 435 PAHS & X 25595 4 8] LA 4 3840 5 3% PAHS & * - L2k % 4 PAHs (BaA-
Chr~ BbF-BKF-BaP-Per- IA-~DA) St ZF @ »H Ak 7.43% %
4 ¢ 16.28%F0 A ik & 0 1.03-55.495 0 R P usmgsaatb 2 &K (5514 1.03
%#0 1.66% ) - £ OCPsta i F @ ° K ~ s £ Wk & % L HCH Fo DDT % %
B X Z b T & B SLR L Heptfo DDT 4 91 A £ ety 0 6% 74 OCPsZ 3t
BEu&est (HCH > 7 &4 55-85%4 a-HCH ~ 5-14%g B-HCH ~ 8~15%#4
y-HCH)#= DDT % X ¥k & Aldrin #= Heptachlor & i 4k 22 & #+( Lindane, 99%
4 v-HCH) % & (34 %) m Heptachlor&k4a (114 ) #1555 474 % » OCPsf1 &
# 1%+ OCPsty4E A 548 %4 (Wang and Liu, 200D+

B SBFERBZARRSEIN
£~ K
K & PR ss K P PAHS 2§68 % 0.02-1.46 ng I > SA KR MR B R A& WA

R RS 2R B RN BATE A R £ 48 K42 % (0.00050.0001 mg [* >
HEYE > 2005) 0 SLHAGL B R ) Ak F PAHS B E4REtb# (K+— ) Fr& B3
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g9k P PAHS R B &8N H & TR K P PAHSR B - 2hFrgKk ¥ PAHS R &
HAR3E A% TREB WAL R REATE R > B A E K%L PAHS /5 4 4
Rz — M FEEARBRAERM B R X EE LB KHE (E K5 2002) -
B — & KaE ¥ PAHS 2 4 it 047 > BEow M B KR MK PAHS 48 s 47 A8 450
% LA Pyrenes £ 275 3R o PyreneR R & A Wi R R MR A &R > B F5 ~ X
KB P PAHS A Aafl » B A 3By PAHS A X Sty » £ ¢
Fluorenefw Pheneanthrend 48 s t5 P tb £ 5 £ M & £ & R R A ¥ R JR(Douben,
2003) -

20034 £ B EPA %8 & —fy PAHS B 3746 SUBK > B4 PAHS F 314 5 55 44 BaP
BRI B e B3R B ) 2 PAHS{L A4 ¢ BaPey % 8 H1( fi45 % TEQsap)
(Mt4%mw 5 US EPA, 2003 » #R¥#E LR IFERE » 20 F a5k T PAHSE B 48 % 7>
0.002 ng [* & TEQgap; X # % 0.074~0.0064= 0.01 ng [* & TEQeap( 5% & A ~
FAFAA ) XA 0.00652 0.0005 ng [ ¢y TEQeap® & B AT 1% & 48 /L85
$,0 2RI 1998 TR BB RE B S BT K TAZE FRIAK T BaPEE
W RTRGEE S 0.2ug L (FFHIRBEAHEE > 1098) B AT K &M B RN E

K PAHS B B B R SLAZ > HAME S I P A ERZRE -

B P it PAHS B E 883 S R 400 > e—F o4 BHe (a4
Bt R L& ) P s PAHSLE AR TR ( @480 F 88 ~ KR dbFo 3L FIL R R )
b oL dn PAHSE E 3 10-1004%  #1 HAe B T )| #4778 e fa 4 PAHS 2 48 bb 82

(R+—) KEMABTRERG LMY PAHS REERBEAEMERA R (5 8%
B 5E ) I P A PAHS R - 124108 B By i 4 PAHs 42 (2.87-96.31 ng
gldw) i £ RGiEHa (Larto #vkik4 PAHs 48 % 100 ng g dw) #v b Mex
% .8 (Cimerafe La Caldera#i v 4 4 PAHs 4% % 19040 150 ng ¢ dw) PAHs
42 (Fernandez et al., 1999 & s 5T )I| #1378 Ak th PAHS R & £ & > R At
BREA= (1) BEMEAAKIXERAM 68 ARAKER - RBEH/D -
BEAEER - KARE - URAKEZER BREAFSHFFERERIIAE (K
HAefEE > 2002) 0 Rk kB EMIFGRrHIRE c  MmAHARRAKREER »
R AN B SRR A - (2) EH LIEHFEER > TR LD A
RERNERBHE S MABGREN AR R RINRE LEAE (HgE— ) 4
F A 4 R BT ITR AL A b 48K o 5 & A 0.42+0.30¢ > #4178 Rk
W T R M e g B 4.28+0.800 - Wang 5 51 7 88 0 L A 4 F FRAL KON e 48R M
A2 9 PAHSE o 4a B4R (Wang et al., 20010 A3t E 3477883 ¥ 48
MR A B LR TR 3 5 4 104% > PAHSE E &4 10-1004% » ZaAafl s & o

AR UL AE M ¥ 16 42 PAHS 47 X Ao 41 (Principal Component Analysis,
PCA) BB A &R TARTRR RV EARGEN=MBERN  EFPF—%
mAy (PC L) ToAfgf% 38.00m4ast B3t - £ = (PC2) % = (PC3) £MRMHLT
FRREH) 48 BB 3 B 15.8)04w 13.006°( & X sty ¥ &AL&¥ ey & fr 8 RIS E )
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REMAEAGLSE BIBEHREBIFANALTLMADE —

B =% PClfu PC2A74g 2 4 # B » 4% R B Rk R LA 35 5 —BF 57 » 45 31, group
| LA 4~6 33 #4214 Sk B &9 PAHs (Fernandes et al., 1997% * > &3 % L & =18
A8~ 3Gt ihFe sl B4R oL s o group A 2L 3 385 i1 R R &y PAHS(Boehm
etal, 200D & x > @48 F5E ~ KR ~ R¥ ~ XL AR trtkds ~ MEZ o Bg
fF% oy PCASRERNABETAARE PAHS 54k » 2B = ¢ XL AR
B By BUR e HE 5% B R Bl &Y group: B AT & EE B E R - PAHS
B3 4E & 0 BxE e ia 4 PAHS 48 % 50 £ B NOAA (National onceanic and
atmospheric administrationy #2789 PAHS {2 JE R ¥ BUR 48 4 M ey AR B R B
( Effect Range Low ERL4000 ng § ; Long et al., 1995 %3]k &) TEQgap ( & +
=) % &7 BaP &) ERL 1 (430 ng g dw)  d5 TEQsap#s R 13 40437 3] 55 8 PAHS
B F IR SRTRBIE o S E B TEQepa & %L 4B R AT 14 69 4% b 42
FTRAIE (B FagfeStlx A BAA S Tkt e) TEQear 5 E 1K > 124£ 34
ARl (I AEIAKS) ¥ TEQear s & A1 E & » BT HLEAT R
B R BHAY TR T R A e o B ok PAHS 5 e 74008 & R A a9 A T sE BT
RAERZ K-

X

MRS T o AR N PAHS 89488 i % (65.1-3855.6 ng §'fat) » &
# iAo ey PAHS 48R ARt (& % 1.9-2158.3 ng ¢ fat > #64v # % 6.9-504.3
ng g™ fat): A3t E ey A ik BB A Mo SR EI SR A £ & bk &8 PAHs
Wit (0.31-24.25 ng g'ww) 52 20044 Vives % 4 B 16 ik 418 £ 8 A 5
f oy 8E @ FFRA P PAHS 4852 B (2.1-65.4 ng g ww) #a4 (Vives et al., 20043 {2
R E P B R B AR R EEY SN Vives A bt el 8RS 0 BRI P i PAHS
43k #(0.65-28.29 ng g dw )Lk Vives % 1 447 8 #78 + vofk 4 PAHS 48 38 £(9-44
ng gdw) M o B3t RIsE b GBS PAHS TT LA Bebh et BAR % 5 s I
% PAHs 42 & (6.9-504.3 ng g fat) $1 ek £ #:% 2 8 B 34 /1 PAHS &) i % 48 31 (&
# Northern Irish Sea.® 5 R # /9 PAHs 4% & % 95-184 ng ¢ dw » % B Main /%
#ps B APy PAHS 48 E B 4 92 ng g-dw) (Aria et al., 2009 » iz sk %k A % A
OBEE A2 E PEBRENMBEE BT RE CRELH) B
DI BIE AN T AL (K)o 2L ik & PAHSHUE S R E S
B ARG S B AR BET A B MM E PAHS 4 488 Bk 643k & T 4 Bk > (247
TR BRI oA o REREE

AT THEREMEN PAHS R A S 358 A x  BEBBNYE (kiR
M) ERAREL ARAERR AR oW AR A2 PAHS S 2diam £ & 0 &
F =7 E AR KRR E X RS PAHS S8R B BT &SRB T A RFE B 36 694k b iR
BERS > BZAMKRBEREMRANBFTRENT > AFMEAATHARAEE
£ S a ek & o B LI R 3 T AR A R AR o) RAR AR S8 9 PAHS 4808 B 9T At
BHEABM G > 2D ERBBESWN AL - £RMLES @ BB LR
By PAHS#E FELb B ABeE 5 » A PCABITE R o4 (Bw) BHBEFEMY
wmpg R 0 % —Ef (group ) B EuER X R A 5FUE PAHS A £ 5
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% =2 (group Il) & B Rtk » EZmin A 33 PAHS A £ - X XBREETA

WL POPsty 22 14688 IR A Wi B3 A M BAMA KRFLIEN 2=
4 g %A 48 BtE (Barron, 1990 - 42 20044 Vives % 4t #t Kt L A ik b fi A 4

A2 PAHSR BB MM EATH B R FHMMAR S AT A LR
28k BN 2 PAHSE E (Vives et al., 20045 KT 52 4 WA 48 92 4 4k B 1
Z PAHSE E 4T/ MM B3R F 2 MAAMME T RS &R B SEhig
AR N PAHS B B tam £ & THERAMA Gl £ - 55BN
WRFFE R RSE o

=0 AHREEBRZI AR BESENH

&K

A & B35k ¥ OCPsiE & # 8 % 0.09-3.09 ng L » SR B A& > M T
LEE RS  Hnas 2 MEEZERK - BEKFER OCPSEEE » % 4
Aldrin % ND~0.57 ng [*~endrin ND~0.036 ng [*~HCB % ND~0.165 ng [*~XHCH
# 0.019-1.077 ng [* ~ SHept % ND~0.838 ng [* ~ EDDTs %<0.01-0.33 ng [* ( %
R 3E L EALE YR E R ) LR E S RAN S BT EMRZE (Aldrin A
0.003 mg [* ~ endrine 0.0002 mg [* ~ SHept % 0.001 mg [}~ =DDTs % 0.001 mg
L' HCH % 7| B # 5, ¥ 14 v-HCH A2 > 4 % 0.004 mg [') (47 s IR B iR %
2 ,1998) - @3k ¥k P OCPsa s, (B &) & THCH - XHept- EDDTS;E B & &
M EMALE (k+w)
K& RsEK P XHCH -~ XHept~ XDDTS JB B #1 b g &k K Av BB & 5 L 3 A K P
YHCH - *DDTs #4;£ & 48 % (Koc¢ et al., 2007 Vilanova et al., 2001 OCPS# # £,
BEBRIMmABEERARYE SHBRARCE&ELFEH > MR P OCPsS FHBE
WEA BB BB R &R AKY OCPSEE M B ATIRIEN S @M H -

K& P0IBT R0 95 2 i i OCPs4R & $6 1 4 0.1-4.63 ng  dw > #-54u
BEORERK > B FrXNARGORERS  HARx OCPsi R E#E A
0.55-6.11 ng g dw » 4 3 3t At B B I AR Bk R R E IR & o 310483k 0
OCPS# iR s Z i BI¥E - 12 2 B R K o Z4bb-4 iR & 5 B 42 =T # A1 36 © Aldrin
# ND-~0.24 ng g dw ~ endrine ND~0.09 ng ¢ dw ~ HCB % ND~1.26 ng g dw -
YHCH % 0.01-2.66 ng ¢ dw~ XHept % ND~0.26 ng ¢ dw #» DDTs % ND~0.86 ng
gldw: B EE % AabFaEox B Ak 42488 1 Aldrin % 0.02-0.8 ng g dw ~
Endrine% 0.06-0.61 ng 'dw ~ HCB % ND~1.25 ng ¢ dw -~ SHCH % 0.11-2.85 ng
g'dw ~ THept % 0.01-0.42 ng § dw #= EDDTs % 0.21-1.23 ng § dw > & S/ % %
EAEHAS (LRI EEACORE RMERZ) o FTRRI3E BRH 8 R R
OCPstsy (B <) %k HCH A 34L& 8 £ Tty » RE R AR TR 5
HCB - #7883 & XDDTs -

B A748 B SUEK 414 HCB ~ SHCH #v EDDTS #4723k th ey A% » £
HCB ~ SHCH #v XDDTs £ &5k £ 3869 % ZE B » % %4 HCB 342 B 4
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0.68 ng g dw - % & 0.01-5.21 ng ¢ dw ( Meijer et al., 2003 ; SDDTs 34 ;& & %
2.4ng gdw- % [E 0.013-430 ng g dw ( Kurt-Karakus et al., 2007;: THCH B #7 #%
& %A PR % RZIkova %57 %45 th 4 F d BN 15 1B & SHCH+EDDTs 348 &
#% 12.5ng §dw - $ B 0.5-59.3 ng ¢ dw (RZikova et al., 2007 > de Mora’%s## %,
3542 5B (Capsin Sed w#k 4 THCH ;2 & $ [ % 0.01-3.5 ng g dw (de Mora et
al., 2004) - K & PR3 A4+ HCB~ ZHCH v XDDTs 898 & % S35 5 %R &
FBIL e

f KR H7 % @ > 1A p,p-DDT/ (p,p’-DDT+p,p’-DDE) ( f§#% & Fopre) #9

R F BT B ATIBIE T 254 DDT eh# A\ > 32355 & £ 38 Fopre 734 4 0.60+0.30

(Kurt-Karakus et al., 2007 &+ & & &-B|3652 DDT 4 3| B &2 B B 546 > B AT
KGR Fopre @ S MBI H FAB > BT K EME BAT&E DDT ah8A - &
HCH ;5 R & » £ B o-HCHA-HCH g4 LtbfE 5 9% » S AN L5 2R x
% A HCH i & mtb{a /A 1 8 B 75 3R A %+ (Ballschmiter and Wittlinger et al.,
2001) > B3 HCH 4 78y B 2 % pA B-HCH fv y-HCH 2 X & s 5 » a-HCH &4
FEAE R 3R B3 SR A RIARIRAE (k=) &K IT3HE - 7 HCH AL &%
BERRE ehdpiosit > R ARIE T OB E e E R L2 HCHIt &2 ey th
4L Wu %45 ) B-HCH &2 o-HCH 48 € » B st 4z 3+ & o-HCHA-HCH =T 24 B-HCH
A4, a-HCH(Wu et al., 1997 3 &g B-HCH/i-HCH {2 #7 0 #7% ¥ 7 & & B HCH
05 RRT B BT o

E X

K& BRI 55 A A 5 2 OCPS& R & sAm kA (101.325209.1 ng g fat) &

5 HkA &4E (24.6-813.3ng dfat) > Mm@ EE (6.22-294.1 ng g fat) A8t

(%) ZOCPSL& M A B M 6 iR b4 R+ NP~ 0 B 578 40 BR
BB AT ANUAEMEE (WwW) &7 o £A MRS T 2OCPSE &L 4
et B AA R ¥ AHCHMDDT 4 7] B % - £ m& 378 4% (WLA ) WHCB~XHCH
FoIDDTsey 2 B £ B @B 5 %) 50.01-1.3 ng ¢ ww ~ 0.001-0.52 ng § wwie
0.16-34 ng " ww (Ackerman et al., 2008; B L& #1782 %] £0.141.0ng ¢
ww ~ 0.01~1.6 ng ¢
ww#20.25-65 ng g ww (Vives et al., 2004b; 20014 % B &4 #% (Baltic Sea 4 4%
#2Heptachlorepoxid@ EHEL R AKE - Bhgfa (28) BRNERED A A
0.92-2.6 ng g'fat~ 2.3 ng g fat~ 1.1-4.2 ng g fat ( Falandysz et al., 2001 *+ & 4%
31 ( Qiantang Rive) # /& o B #54% )y SHCHAXDDTSE & 2 %] %4.0-25.8 ng ¢ ww
#06.6-40.1 ng g ww (Zhou et al., 2008 + &3 mk &2 (M) FPOCPYE
R E7.43-143.79 ng g ww > # ¥ IHCH:E & %1.86-5.85 ng & ww ~ DDTSiE & %4
2.56-133.51 ng § wwiz 3 e OCPSL A4 48 & B %1.94-12.48 ng & ww( Zhou et al.,
2007) ; BARE “96F T B AL LR AL ERET FAMAELET
BE R E ) &8 (2 &EMNH) FOCPSEE AND-7.08 ng & ww » 3 % DDT
% %)% £ &4 ° HCB ~ SHCHAvHept4 7| % M7 8 A4 FR & (& JeHeptachlor
epoxide 18 AI4E R AE £0.5 ng g dw ; /TR IEIEER % E > 2007) o K & BB s 4
#OCPsE # (THCH%AND~211.45 ng dfat ; DDTs%ND~23.96 ng ¢ fat) tbik &
MEZERREES  BYESEIHE0 RBEREMRT M ABOCPSE & H 7 ek
A8 B BOCPSEE -
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A& FAIsE & &4% OCPsik & §5 [ % 0.86-42.80 ng § ww > x&p£a5 (3%
12.29 ng § ww > 3B ZEE % 4 1.11- 6.9440 42.80 ng § ww) ZH3hiE it it
mEmegh Fk (T35 4.82ng g ww o 4B LIEE 5% % 0.86~ 1.11~ 1.26F0
1.56 ng § Ww) 843 % & 64 & OCPs{ba-# ¥+ o4 SHept & £ & sty » M 34 Uk
OCPsx & & 8 SHCH #uv DDTs % - £ &) F 5584 Hept;& & (5.397 ng § ww)
o E &R (2.19ng § ww) > &8 SHept-F342 B A 3.56 ng § ww 0 % En
Eip B & B (1.1-4.2 ng g fat) (Falandysz et al., 200% # HCB -
IHCH #v IDDTs £ & B R K MIER £ R R E SR E 48T (4 EFRAFHL ) i3t
TP EBEAHEAR BEMLE P EBESREROTABITER
Rt &8% OCPSiR E 41t > ZREGMH ~ L4545 B AT LM B LB -

Pl FARERTLDAL BELIELE Y2 5HER
(B Frg R 35 A1)

£ % PAHS £ ) F e LN H (K~ ity ~ &~ B0 iF A Y) T8k
PrE o BERAEAK ~ B iEas A N b A AR PAHS fL A © MR LAk e dR ¥ g
PAHS 248 sz ARl o feK ¥ IAMKIE S (3~438) PAHSAE 482 E 31 99994 2 » M5
B3 (5-638) FERBESN PAHS 4B S A7N 1% » ML sF s A MR S
B¥ A BB B /) PAHs 094 F A145 10-30% - EIBREALEN T LA
BB S Y T SRS PAHS 8y 4 (446 408 B 04 3% > 12 BB N 53R
2 PAHs 894 € R 51 539 » 2% 7% /1 PAHS 89 4B £ ik Ao 3R 5 & R AB /L - 88
TR RS M E UM 5B S PAHs (Fernandes et al., 19974 4 ek B b b 4
B R ER AN BRBRBARARE o E—F bk B A e PAHS R &
EREME(ERTE) A4 (& BAER AN ) BN PAHS 482 & (2.91-36.53 ppb
bk PAHS 482 B (1.46 ppd & 10004 - tbik#k4n (0.83 ppb) % 3-404% » 4,
RJE PAHS 220 F e85 A M e BB % -

By rg R 3s OCPSIE K~ ikt & ¥ b 9B B 41t (k+ )%= OCPst&t £
4 (&~ B iFnsad) BNRE (1.1416.15 ppb tb£K ¥R E (0.39 ppd
% 10004% - tbigd (259 pph) % 64% - OCPsE &M XM 305 F > Bard
BREBBTAVNMAERSL - B N\A OCPsE&FrERZENE (K~ Mt~ &~
WBAGEN A ) PR b E > 91 PAHs @ AR 0 K ~ EFuiEsA M P
# Aaf g OCPs#a ik, m fL AR Fo 38 F A #8449 OCPs#a ik, - & OCPsib &4 42 &
BN E b R840 BT B AT RT3 3E ¥ OCPSy- 1 Ci2 42 Ak 6 > L Fp
FEHAREE R CRARENRA -
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AEI XN Y EIE D RBEBRREBRF AR KT LMALE — B

AN EBRERRENHIBEIBTER"2ELH

&P D L0 WAESE © & ¥ 2 N A
(ng L") (ng g* dw) ¢ I3 %A

HE (ng gtdw)
g 1.46 0.37~1.28 207.2~1455.9 1.9~2158.3 6.9~97.4 - 45.19/27.86
K IR, 0.02 1.22~1.46 2343.2~485.9 30.3~504.3 -
3 0.29~0.71 0.15~1.60 2944.2~3855.6 - 8.1~32.3 - -
Xl 0.23~0.4 0.85~4.58 - - - - -
MEE XA 0.04 1.33~1.50 1887.9~755.4 - - - -
Bt - 9.60~28.29 333.1~988.1  90.3-433.1 - - -
T b 7% - 0.65 65.1~431.1 14.1~58.3 - - -
T ol B K - 96.31 - - . . i
BLEEEN - 10.35 - - - - -
A1 R A - 2.87 - - . i i

& acenapthyleneacenaphthenefluorene~ phenanthreneanthracene fluoranthene pyrene- benz[a]anthracene
chrysene triphenylene: benzo[b]fluoranthene benzo[k]fluoranthene benzo[a]pyrene perylene
indeno[1,2,3-c,d]pyrene dibenz[a,h]anthracenebenzo[g,h,i]perylene

PR AR R e A RM S B R R XAD W AR R H A SRR B Y S M 4 4R XAD ik
&AM

T Ak S

‘gtdwis i E

CERAF - W R

"mA A AR SORE S Ng ¢t dw &
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FrE &R

AN EHERBENHZBARERR 2 E0H

* " A A © 2, 4 # 054 ) i 0
HE (ngLY)  (ngg'dw) * (ng g*dw) '
gy-f;—yé» 0.39 0.56~4.63 - 19.8~813.3 6.2~237.8 - 6.69/7.79
KB H, 0.09 0.30~0.45 2911.5~4579.9 - 10.2~64.5 8.0~294.1 -
7{#; 0.27~0.52 0.16~2.11 - - - -
Xl 1.74~3.09 0.20~1.01 - - - -
CES S & 0.63 0.27~0.67 2273.9~25209.1 - -
31?6 A - 0.62~3.30 101.3~502.3 98.6~206.4 - - -
7o Jr K - 0.10 - 24.6~40.1 - -
L 2k E - 6.11 -
7%2;5 & g u% st - 1.32 -
¥ R A Wt - 0.55 - -

Aldrin ~ chloridazon- 0,p’-DDD - p,p’-DDD ~ 0,p’-DDE ~ p,p’-DDE -~ 0.p’-DDT ~ p,p’-DDT ~ endrins a-HCH -

B-HCH -~ y-HCH ~ 6-HCH ~ heptachlor cis-heptachlorepoxidetrans- heptachlorepoxideHCB - tetrachlorvinphos
PHAEF RRE 0 AR R %R o XAD HL KRS 0 RSB RE B % oA R 4R 48 4R XAD
W KA S

AR

¢ gldwA R E

CEZ A FE - SRR

"R AR W48 0 HORE A ng ¢t dw & R
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A+ B2 HEABBENEZ P> HILER %)

BEIE RS

FRUR B BRIF AR T A

&% —

BBENE 7K WA WA SE &, 9B 4y FHAED %8
29 E
PAHs

S 3-ringd’ 51.58 62.24 36.76 60.11 77.65 94.49 13.91 51.39
S 4-ring 41.44 21.13 18.47 15.60 0 3.11 57.44 28.40
% 5-ring 5.06 12.20 27.72 17.87 22.35 0.58 15.24 15.75
S 6-ring’ 1.91 2.42 17.06 6.43 0 1.82 13.40 4.46
s CPAH 7.43 16.28 32.16 24.06 1.03 1.66 55.45 33.68
Aldrir(])CPS 18.39 5.33 5.42 7.40 0.98 7.63 3.59 3.29
Endrin 0.22 4.23 0.97 1.09 0 0 7.04 10.63
HCB 9.48 28.8 15.40 11.80 0.55 0.76 0 1.93
S HCHe 34.88 323 9.35 7.31 76.57 45.23 46.62 36.87
> Hepf 27.15 6.72 21.25 30.47 4.91 26.46 2.85 39.74
s DDTd 9.51 22.61 20.26 4761 16.99 19.92 33.90 7.53

CHE P AL R R RN AR EZ G S

® Acy+Ace+Flu+Phe+Ant
°Fla+Pyr+BaA+Chr

4 BbF+BkF+BaP+Per
°IA+DA+BP

" BT 45 20 1 89 PAHs > BaA+ Chr+ BbF+BkF+BaP+Per+ IA+DA

90-HCH +B-HCH +vy-HCH +§-HCH
" Hept + cis-Hept Oxid + trans-Hept Oxid

' (0,p-DDE+ Tetrachlori) + (p,p-DDE+chloridazon)otp'-DDD + p,p-DDD + 0,p'-DDT + p,p-DDT
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i2+— AR BazKELKEY T PHAS RE

‘o PAHs /& & .
& W25 (ng Lt ng’?gfaw) . X Bk
g 1.46 AR
7K IR 0.02 FR
3 E R b 0.04~0.71 AFFE
R 10~-9400 Doong and Li( 2004)
e 423.4~1571.4 —ooTS
7K R E 946.1~13448.5 HE4E (2005)

R F 4~36 Gao et al.(2007)
Seine River £ & 2~123 Ferinades et al( 1997)
York River:» £ 1112.7~4364 Rebecca et al( 2003)
River Nile» % & Badawy et al.(2009)
kg 0.37~1.28 ARE
KB M, 1.22~1.46 KA E,
3R AR 0.15~4.58 R
or e 9.60~28.29 o
g 2.87~96.31 AR
FRLEHEC 8-356 AEEE

hFEY @A E 61.9~840.5 Doong and Li(2004)
REF » F 4~924 Guo et al.(2007)
R FGEEFTRET2  180~1100 Zakaria et al.(2002)
b EEL S 3K 4 13000~18000 Fernandez et al. 1999)
RER S B 100~1100 Fernandez et all 1999)
£ R1BiE M8 Fernandez et al 1999)

ng LT kR E - ng gt dw Bk B E B
baAmEE S XL (KRPE) R (LFEEZ)
‘s BB Bkt AL
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REMAEAGLSIE BIBEHREBIFANALST LMAS F —

At AHEAMHZRBap EFEMBE (pggrdw)

At us] kS vAY + &

3, 2k

By K EE - - 6. 72 - 0.99
KR 15. 81 - - - -
RHE 2.60 1.67 1.04 - 1.68
Sy - - 569. 94 - 1.34
M I X R 40. 35 - - - -
EE (AL 2318.5 1953. 0
g F % - - - - 1.19
I L B K - - - 7160. 0 -
BB EE - - - 410. 3 -
¥ R L& AW - - - 95. 63 -

A+=Z - maBAmzREBSEELENH (ngg'fat)

BENE B Atk B -3 et B 9 SR FH i ot
M. 2k
B frg© 207. 24~1455. 88 - 237.48~339. 72 -
KR -’ - - 485. 92~732. 89
A 2944. 23~3855. 61 - - -
M) R XK 755. 36 1887.9 - -
®ita " 333. 14 - 988. 1 -
sk oA P S 65.12~112. 98 - 431.5 -
:‘ffﬁig{ RAPBILRAE WS S FFRA AR E TR BN
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P

fwmE SRS

&+w - RREBARKLHHZ HCH ~ DDT F= Heptachlor i & toix

o 2L X HCH > DDTs Heptachlor  Heptachlor- X Bk
epoxide
& (ngL™)
b 0.12 0.08 0.05 0.10 A
KR M 0.02 0.03 ND ND A
P& 3 0.14-0.21 <0.01-0.10 <0.01-0.08 0.01-0.04 A
b 0.49-1.08 0.30-0.33 ND-0.04 0.64-0.80 AX
ES S F 0.05 0.01 ND ND A%
Tonghui river> # 70.1-992.6 18.79-663.3 ND-957.8 ND-22.48 Zhand.e2804
Minjiang riverj o » & 40.6-233.5 52.09-515.0 10.81-404.7 5.7-96.01 Zterad., 2003
Qiantang river ¥ 31.9-66.2 7.63-7.86 45.1-67.7 8.14-97.7 Zhou eabd7
F oK FAudn -b 0.04-0.166 0.15-1.02 - Matin et al., 1998
Reconquista river FT4R & a=ND-1.1, ND-0.4 ND-0.4 - Rovedatti et al., 2001
B =ND-1.3,
v =ND-4.9
Delta oxbow lake % v -HCH=ND-2 31-126 - - Moore et al., 2007
kK PR 0.12-0.17 0.01-0.13 - - Keet al., 2007
B#a 0 B 0.99-2.9 0.026-0.1 - - Vilanova et al., 2001
SN 0 bk ND-233 ND-64 ND-20 ND-24 Golginopoulos et al., 2003
. -1 c
J&# (ng g-dw")
ST AEB ND-0.58 ND-1.46 ND-0.25 ND-0.23 A
Hoa o K& ND-2.85 0.21-1.49 ND-0.06 ND-0.41 A
&%k 5 0.99-14.5 0.53-11.4 - - Doong et al., 2002a
=S RBEE 88 0.57-14.1 0.21-8.81 <0.15-5.61 <0.05-0.15 Doorg.e2002b
Tonghui river> 0.06-0.38 0.11-3.78 0.22-0.38 ND-0.01 Zhang e8l04
Qiantang river ¥ 16.11-120.2 6.15-95.8 8.65-28.1 0.43-25.1 Zhou.e2@07

AR B IME R AR FRAE

b “_» ;“E_E h\#ﬁ_
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i+5 -~ hthihtks ¥ DDT A7 R RS EH2H

fe44  :DDE ¥DDD *DDT *DDTS Foote’
HE (ngg>)  (nggH)  (ngghH) (ngg')  (meantSE)
g ND®~0.11 ND <0.01~0.01 0.01~0.12 0.04
KB M ND~<0.01 ND 0.02~0.16  0.02~0.16 d .
* ND~0.25 ND-~1.20 ND~0.12 <0.01~1.450.48+0.13
Xl <0.01~0.11 0.02~0.03 <0.01~0.04 0.08~0.19  0.32+0.07
MEE XA <0.001 ND 0.06 0.06 0.98
it 0.12~1.00 ND-~0.11  0.04~0.43  0.25~1.49  0.30%0.27
T fr T % ND ND <0.01 <0.01 -
b BoKRIE 0.43 0.27 0.53 1.23 0.87
B GG EEh 0.38 0.08 0.19 0.64 0.23
¥R R it 0.12 ND 0.09 0.21 0.45
BB B / / / / 0.6+0.3

5 DDTs % fi 4 DDT AbA-4 ik B 64 4afa

® Foore= P.p-DDT/(p,p-DDT+p,p-DDE)

CRIEAE N E IR kR IME AR TRAE

AR B AR ME AR RS 0 B b B AT
€ Kurt-Karakus et al., 2008
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R uske-x

&+~ OCPsfuA Mt & Wik Bz RE

R

& B e /R
(ngg*ww) @  (ngg'ww) (ng g'dw) °

Aldrin ND~0.12 ND~0.51 0.24~0.26
Endrin ND~1.69 ND 0.47~0.83
HCB ND~0.65 ND~0.10 ND~0.15
¥ HCH® 0.03~1.02 ND~6.60 2.87~3.11
¥ Hepf 0.07~4.78 ND~0.63 0.19~3.09
¥ DDTS ND~34.55 ND~0.69 0.59~2.67
total 0.86~42.80 0.13~-8.42 6.68~7.79

‘ww A RE o dw A E

O3] B AR BR ok TR A B AR TR AR

®a-HCH +B-HCH +y-HCH + §-HCH
4 Hept + cis-Hept Oxid + trans-Hept Oxid

¢(0,p'-DDE+ Tetrachlori) + (p,p’-DDE+chloridazon)otp'-DDD + p,p-DDD + o,p'-DDT +

p,p-DDT

%+t PAHs#u OCPs £ & FrEK ~ Mo £ Yy Z P34 RAE °

BRNE K KAEY ER AR L 2. B
it 7 k-
PAHs

S 3-ring’ 1.09 0.67 10.30 2.98 0.67
S 4-ring 0.36 0.13 16.94 1.013 ND
S 5-ring’ <0.01 0.03 5.64 1.15 2.24
S 6-ringf ND ND 3.65 ND ND
s CPAH <0.01 0.03 11.43 0.69 0.15
Total 1.46 0.83 36.53 5.15 2.91
AIdrinOCPS <0.01 0.15 0.25 0.05 ND
Endrin <0.01 0.04 0.64 0.72 ND
HCB 0.02 0.74 0.08 0.25 0.03
S HCH? 0.12 1.45 2.99 0.44 0.94
> Hept 0.15 0.14 1.64 3.21 0.09
s DDE 0.02 0.06 0.26 7.11 0.05
s DDD 0.06 ND 0.50 1.20 ND
s DDT® 0.01 0.01 0.84 3.97 0.03
s DDTY 0.08 0.06 1.63 12.28 0.08
Total 0.39 2.59 7.24 16.15 1.14

G BAr ¢ Ak ppt(ng L) ~ v sk 8195 4 4+ 48 ppbig kg dw) « & Fw 8 ppb (g kg ww)

® Acy+Ace+Flu+Phe+Ant

“Fla+Pyr+BaA+Chr

4 BbF+BkF+BaP+Per

|A+DA+BP

"BaA+ Chr+ BbF+BkF+BaP+Per+ IA+DA

90-HCH +B-HCH +y-HCH +§-HCH
" Hept + cis-Hept Oxid + trans-Hept Oxid

'0,p"-DDE + p,p’-DDE
'0,p'-DDD + p,p-DDD
“0,p’-DDT + p,p-DDT
's DDE+2 DDD+X DDT
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2 0
F1l
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Wil m. 1] . [
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PaH ommoads PaH ommoms
c o
35 El
30 25
a »
3
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3
5 .11 | H =) T A e B M = |_|
R A RS P I R G L A G F & F o 8o 4
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PaH commonds PaH mmmoad

o
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A - RS s J J  E

B =~ &% PAHS X 47 >y A% PAH ERREH B °
ApFr% B KR > CX¥ DXL EMEE-
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HHH.—.HHHHH [Timzmam nI_II_IH .0

Second Component (18.5%)

Group I

4 5 2 -1 0 1 2 3
First Component (36.8)

M= B FERTERZERG > - (R A PAH X548 )
O WwF [ AR A XF @ XL O HEX
Xm0 2R @ BERFE kI FRLEKE X!
BEEREL +: FRLEANE - BRE WA B&HA
28 XA K& tA && LA -
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Second Compaonent (24.2%)

A il 1
First Component (27.1%)

Bw SR PEEFTERBZ IR - (R A PAH £5248)

28
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] &0
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53 -3
an 40
30 El
20 N
10 10
a 0
Fring A-ring S-ing Eting I CPaHT 3ang 4ang Sing Gring Z CPAHT
PAHs compounds PAH: componnds
C D
50 m
45 0
40
35 30
® 0
S &R
w0 ]
15 20
s}
5 10
a Q
3ring 4ring Sring Gring Z CPAHT Fring 4-ring Sring Ging L CPAHT
PAHs compaunds PAHs compounds
E
® 3
0
0
3ing Jing Sring 6-1ing Z CPAH?
PAHs compomds

Bt TR REN T PZARRY PAHs &8 - A.K > B.ibtk
Yo CEXREMNER DA -ER-
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33
n 40
pat
® L)
sl
15 A
Jus]
; H i
; [] | — L 0. — —
Aldin  Endrin HCB Z-HCH ZHept ZI-DDE Z-DDD Z-DOT Z-DDTs Aldin Endrin HCB L-HCH ZLZ-Hepr Z-DDE Z-DDD E-DDT E-DDTs
OCPs compound OCPs compaund
© D
a5
40
S
n sl
pat
&

0 L)
15 -
10
. alll ‘ ]
a 1 — 1 1 — ’_‘
Aldin Endin HCB Z-HCH Z-Hept Z-DDE Z-DDD Z-DDT Z-DDT:
OCPs compound

Aldin  Fndin  HCE  LHCH ZHem E-DDE ZDDD EZ-DDT E-DDTs
OCPs compound

E

100
0
)
m
&0
® 50
40
Es)
0

12 — 1. — — . ™

Aldrin - Endin HCB LHCH Z-Hemr X-DDE Z-DOD LZ-DDT E-DDTs
OCPs campound

BA -~ BFEREBENE P2 OCPséaamk - A.K » B.o#kd »
CEHE¥BAEMPER D& ER-
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FRE S

FEE HBRES
% &%

B AT AR &PMKAE A RIS T PAHs 2 OCPSEE A M 2 S E Wi TR A % 0 2
RAAAG OB AL A BRI S0 o A MM PEEMN R o BT RES
¥ 0 K POPse 8 A& F 5 S CLIR LB & > vufidy POPsa 8 M b B KB
FoB L EE SR AR RAREU RS LEERS > e f
BERER AR AR AR S BMEBEARRRAN TP EEEEARAKN - BATR &
P& A R BL T PAHS JORTTAE URBE M R 2 £ > diMER —FAE M &
&k EFE 5B PAHS A8 - OCPsfe k4 4 #3855+ #) 4 s X HCH v DDT % 71
E#AY > X5 OCPSILAMARBIEN T B R LRMAL 0 B85 T OCPSEIR A
WERG > BB RITTERE R o &8N Hept % 745 OCPs# iR 48§ KAk
> B ATAR B AR 7 % BT Heptay & 481K > B &K R 448 A sesk > Bk A
FARR A R 52 RA & — S MERE > &y R 5 FHA  Heptay iR o i in -

Fof EHK
MERERAELERET £REHIE POPSS &2 51 f£ B BiPE 05 B 1 £
iR RS T2 AaER
3PP T AT Z R,
1. BRRss (it Re£ag) RPIBRAMAE - T REEFH68 8T
AR E% POPSE A2 £ 8 o

2. L PAHS % OCPS& X AZF B INZ T ERF HTALRELERZYE
e NS B Ry

R B

1 FRIRMARBRIERNASL > AEREDES - 2R A M
LB R T 7 (parameters: 2454 M S REFHARAE TN
RAE R A2 POPSE K §BILE o ~ HEAHH LA EREHE2
A

2. U F N POPS(PAHSR OCPS)y 5 4% #4747 K & MlIE 4 A 4 &R T

ZEBEN > DREIFAMARS WA Z LAY ERBEBRRE
X o
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(1) Entht > ¥k~ KR EERFELHY (2) &
Btk > MEX X~ R¥ERHW ; (3) REAHY > &8
o~ R LEMEHAS -

HE= £HikERA -
(1) 06/058Frgsh & (2) & (3) A& (4) & 2% (5) %38 (6)
B @,
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Pk = ~ AR X AR

ME =~ 2&XIkAKEK -
A B—RFRAKE > AXAD AAFREZKERKRKAERICSEY (#

B 4/15~4/16 kM 5E )
B. #—R#KAKMB > AFEBELRKE XAD AAFTEZKERE > &

VA& - 3 B8 R St
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KA G 25 T2 ¢ SRR BRI A A M5 R E S —

ME— - BSBFTERCHAZSRERRENAZIT

LA P
540 K kA B At B 5 T 4% SE B
) ng L ng g* ng g* fat ng g* fat ng g* fat ng g* fat
HAAR(A/B) 09/05 06/05 09/05 05/06 05/06 06/05 09/05 09/05
¥ 7, 4 5E P - - - 1 2 1 2 - 1 2 3 1 2 3 4
a4
Acy 005 002 00l _ ND ND 306 ND _ND ND ND ND ND ND ND _ ND
Ace 022 003 002 ND ND ND ND 826 ND ND ND ND ND ND ND
Flu 036 024 010 1031 309 612 754 25325 ND ND ND ND ND 190 2955
Phe 040 062 023 ND 476 14567 22003 99113 ND ND ND ND ND ND ND
Ant 006 005 001  ND 71 203 210 ND ND ND ND 9740 1943 505 7.60
Fla 011 013  ND ND ND 2155 ND ND ND ND ND ND NP ND O AD
Pyr 025 014 ND 987 ND 2821 7145 45100 ND ND ND ND P ND  ND
BaA <001  ND ND ND ND NDO ND ND ND ND AND N NP ND o AD
Chr+Trip <001  ND ND ND ND 1577 ND ND ND ND ND N NP ND AD
BbF <001 003 001 ND ND ND ND 18112 ND ND ND ND NP ND AD
BKF <001 002  ND ND ND ND ND 12699 ND ND ND ND NP ND 461
BaP NDY ND ND 6499 ND 097 263 7257 503 031 046 ND NP ND  AND
Per ND ND ND ND ND 378 1468 ND ND ND ND  ND 7% ND 5156
IA ND ND ND 5358 1218 ND 429 ND ND ND ND ND NP ND O OAD
DA ND ND ND 683 ND 402 452 ND ND ND ND ND NP ND O OAD
BP ND ND ND ND ND 630 1247 ND ND ND ND ND NP ND O AD
total 146 128 037 14559 207.2 237.48 339.72 21583 503 031 046 9740 3671 695 93.33
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Sk —
Mo Eh g KR
5 REE O EHAD % Akt BEER st s X&EE
ng g*2 ng g* ng L ng g* ng g'fat ng g* fat ng g'fat ng g* fat
HAER(A/B)  06/05 09/05 04/16 04/16 04/16 04/16 09/05 09/05 04/16 09/05
Hamk® - - 1 2 - - - 1 2 3 1 2 1
tath
Acy 0.18 3.34 ND _ND ND ND ND 2551 ND 942 ND _ ND ND ND
Ace 6.15 2.95 ND 004 010  737.68 ND ND 1241 ND ND  102.36 200.82  ND
Flu 1.54 ND® ND 031 0.35 ND ND ND ND ND ND 4464 6512  ND
Phe 5.68 ND ND 057 0.63 ND ND 41923 ND ND ND 7109 11049 ND
Ant 0.76 ND ND ND ND ND ND  40.97 19.93 1455 812 ND 2056  30.26
Fla 3.29 10.45 ND 010 0.13 ND ND 10818 ND ND ND 1753 1646  ND
Pyr 2.70 9.15 001 017 020 24875 33264 8767 ND ND ND 2991 4330 ND
BaA 0.75 1.90 ND ND ND ND ND ND ND ND ND 259 ND ND
Chr+Trip 1.18 4.46 ND ND ND ND ND 2886 ND ND ND  ND ND ND
BbF 2.04 5.44 ND ND ND ND ND ND ND ND ND ND ND ND
BKF 0.67 1.45 <0.01 001 <001 34673 15328 ND ND ND ND  5.78 ND ND
BaP 0.62 ND ND 003 ND 486.60 ND ND ND ND ND 497  9.69 ND
Per 1.07 ND ND ND 0.5 ND ND ND ND ND ND  ND ND ND
1A 0.98 2.66 ND ND ND ND ND ND ND ND ND  ND ND ND
DA 0.24 0.48 ND ND ND 225.96 ND ND ND ND ND 88 2649  ND
BP 0.02 2.92 ND ND ND 315.48 ND 2448 ND ND ND 1936 11.34  ND
total 27.86 45.19 002 122 146 234319  485.9732.89 32.34 2400 8.12 30511 504.26 30.26
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Bk —
3.2k Kkt RA¥
. K& PR 7K WA
ng g* fat ng L ng g*2
HAAR(A/B) 09/05 04/30 05/21 06/05 04/16 04/30 05/21 06/05
k" 2 3 s - - 1 2 3 1 2 1 2 3 1 2 3
164
Acy ND? ND 0.02 0.02 002 ND 003 ND 038 003 007 005 003 004 006 002
Ace ND ND 0.03 0.01 003 0.01 002 030 015 031 015 0.14 003 015 019 0.02
Flu 94.03 15356  0.09 0.08 0.06 0.01 007 023 035 027 019 0.19 020 0.12 017 0.3
Phe ND ND 0.19 0.13 009 ND 026 037 037 070 031 023 046 028 042 0.33
Ant 16.18 3254  0.05 0.01 001 ND ND ND ND ND ND ND 005 003 002 0.03
Fla ND ND 0.06 0.05 002 ND ND ND 003 009 002 001 004 002 002 0.07
Pyr ND ND 0.11 0.10 0.04 0.04 007 009 007 0.16 003 004 008 005 006 0.03
BaA ND ND 0.01 001 <001 ND ND ND ND ND ND <001 ND ND ND ND
Chr+Trip ND ND 0.02 0.02 ND ND ND ND ND ND <001 <001 ND ND ND ND
BbF ND ND ND 001 <001 004 ND ND ND ND ND ND ND ND ND ND
BKF ND ND ND <001 ND 001 001 001 ND ND ND ND ND ND ND ND
BaP ND ND 006 <001 <001 ND ND ND ND ND ND ND ND ND ND ND
Per ND ND 001 <001 001 ND ND ND ND ND ND <001 ND ND ND ND
IA ND ND 006 <001 ND ND ND ND ND ND ND ND ND ND ND ND
DA ND ND 0.01 ND 001 ND ND ND ND ND <001 ND ND ND ND ND
BP ND ND ND <001 <001 ND ND ND 001 ND <001 <001 ND <001 ND ND
total 11021 186.10 0.71 0.47 029 028045 100 136 1.85 077 067 0.89 069 093 0.64
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8 Ft ok —
3. 25 RHE Xy M % R
. AR B At 7K AR 7K AR et
ng g*? ng g* fat ng L* ng g* ng L*! ng g* ng g* fat
HAE(A/IB) 09/05 05/06 06/05 09/05 06/05 09/0504/16 04/16 04/16
#Hamr® 1 2 1 2 s - 1 2 - - 1 2 -
ey
Acy 001 ND ND ND 0.01 0.13 001 006  0.04 ND ND 0.02 ND
Ace 002  0.02 ND ND 0.02 0.05 1.08 035  0.04 ND 004  0.07 ND
Flu 0.08  0.09 ND ND 0.03 0.12 067 024 025 ND 049  0.27 ND
Phe 008 ND 33016 158.86  0.07 0.10 333 107  0.39 ND 069  0.56 ND
Ant 002  ND ND ND <0.01 0.01 031 006  0.05 ND ND 0.12 ND
Fla 001 001 ND ND 0.03 ND 294  0.90 ND ND 008  0.10 ND
Pyr 002  ND ND 91.84 0.5 ND 226 077 009 004 012 014 ND
BaA ND <001  ND ND <0.01 ND 069  0.14 ND ND ND ND ND
Chr+Trip <0.01 001 ND ND <0.01 ND 070  0.24 ND ND ND ND ND
BbF ND 0.01 ND ND ND <0.01 088  0.34 ND ND 0.3 ND ND
BKF ND <001  ND ND <0.01 ND 027  0.09 ND ND 002  0.02 648.09
BaP ND ND  227.72 14427 <0.01 ND 055  0.17 ND ND 0.03 ND 714.90
Per ND ND 154561 1098.11  ND ND ND ND ND ND ND ND ND
IA <0.01 ND 175213 855.14  ND ND 034 0.0 ND ND ND ND ND
DA ND ND ND  596.00 <0.01 ND 009  0.01 ND ND ND 0.03 524.92
BP ND 0.01 ND ND <0.01 ND 009  0.02 ND ND ND ND ND
total 024 015 3855.61294423 0.23 0.40 1430 458 0.85 0.04 1.50 1.33 1887.90
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8 k& —
W25 PES S 3l % it
g A KB Y ARBE  BE¥% T EBE w2
) ng g* fat ng g*2 ng g* fat ng g'fat ng g'fat ng g* fat
HAFRI(A/B) 04/16 04/18 09/05 04/18 04/18 04/18 09/05
s -€ 1 2 3 - - - 1 2 1 2
164
Acy ND° 021 025 012 0.35 0.69 30.32 1258 19.44 ND ND
Ace ND 060 201  1.23 0.07 1.50 28.49 049  26.86 ND ND
Flu ND 060 152  2.23 0.58 13.10 49.00 68.61  46.85 ND 14.09
Phe ND 125 502 475 5.84 170.65 403.71 297.74 27066  ND ND
Ant ND ND 0.60  0.37 1.05 2.86 4.35 ND 27.16 ND ND
Fla ND 068 315 215 5.48 21.03 164.79 78.87 11216  14.32 ND
Pyr ND 046 320  2.81 5.99 57.68 143.54 90.14 12210  12.48 ND
BaA ND 025 097  0.67 1.59 0.87 3.31 382  6.39 ND ND
Chr+Trip ND 055  1.36  1.04 1.32 6.84 8.48 020 4860  10.68 ND
BbF ND 153 326 251 2.39 1.40 ND 175 4835 1569 ND
BKF ND 139 097 165 0.42 1.80 7.86 147 2475 5.98 ND
BaP ND 1.02 143  1.36 1.29 ND ND 055  12.90 7.93 418.96
Per 490.81 039 052  0.52 0.29 35.10 132.45 21.84  40.90 ND ND
IA 144.76 013  0.46 ND 0.69 19.47 1.55 473 1228  11.69 ND
DA ND 045 043  0.81 0.10 ND ND 1122  ND ND ND
BP 119.78 0.09 ND 0.17 0.84 0.14 10.22 1473  8.90 11.52 ND
total 755.36 9.60 2516  22.37 28.29 333.14 988.06 09.8 83411  90.28 433.06
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50 AR B A gt oA S 8 %, AR AR AR
ng g*2 ng g* fat ng g* fat ng g* fat ng g* ng g* ng g*
HAE(A/IB) 09/05 09/05 09/05 09/05 07/18 07/16 07/17
Y Y - 1 2 3 - 1 2 - - -
et
Acy 0.01 2343 168  20.06 18.52 ND 3.29 0.58 0.09 ND
Ace 0.03 158  2.29 ND 2.69 ND ND 0.49 0.06 0.03
Flu 0.18 ND ND ND ND 9.73 14.66 3.17 0.50 0.16
Phe 0.31 ND ND ND 152.17 ND 32.02 8.60 1.84 0.77
Ant 0.03 ND 6116 ND 35.22 2.55 3.55 1.40 0.15 0.05
Fla 0.03 2.50 ND ND 66.93 ND ND 4.92 0.99 0.34
Pyr 0.07 2.06 ND 2.92 22.43 ND ND 4.82 0.82 0.29
BaA <0.01 40.81  ND ND ND ND ND 3.88 0.29 0.08
Chr+Trip <0.01 1.05 ND ND ND ND ND 3.61 0.84 0.33
BbF ND¢ ND ND ND ND ND ND 6.73 2.24 0.82
BKF ND 0.32 ND ND ND ND 4.74 1.71 ND ND
BaP ND ND ND  90.00 ND 1.82 ND 3.03 ND ND
Per ND 49.95  ND ND 72.82 ND ND 37.90 ND ND
IA <0.01 ND ND ND 33.49 ND ND 7.59 131 ND
DA ND ND ND ND 8376 ND ND 2.01 ND ND
BP ND ND ND ND 18.02 ND ND 5.87 1.21 ND
total 0.65 12169 65.12 112.98  431.05 14.10 58.27 96.31 10.35 2.87
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2k Bk rk
BEANY * A B #E IEIB SR N
) ng L ng g*2 ng g* fat ng g* fat ng g* ng g*
HARRFRI(A/8) 09/05 06/05 09/05 06/05 09/05 09/05 06/05 09/05
HasmE® - - - 1 2 3 1 2 3 4 - -
tath
Aldrin <001 024 006  ND ND 129 4740 ND ND ND ND 0.26 0.24
Endrin <0.01 009 ND 69951 222  2.16 ND ND ND ND ND 0.83 0.47
HCB 002 126 022 2117 231 ND 2348 398  ND ND 082 0.15 ND
a-HCH 001 001  ND ND ND 1.81 ND ND ND ND ND 0.56 0.45
B-HCH 004 005 001 5961 423  1.86 ND ND 234 241 162 0.58 0.78
y-HCH <0.01 227 023 63.97 4.37 ND ND 3183 ND 109 474 1.19 1.89
§-HCH 007 033  ND ND ND ND ND 17962 ND  7.81  20.97 0.53 ND
Hept 005 003  ND ND 7866 ND 23002 17.15 053 074  1.68 2.58 ND
cis-Hept Oxid 009 001  ND ND 077 059 ND ND ND ND ND 0.10 ND
trans-Hept Oxid 001 022 003 ND 413 ND 28259  ND ND ND ND 0.42 0.19
0,p-DDE+ Tetrachlori ~ 0.01  ND ND ND ND ND ND ND 292 307 ND 0.09 ND
p,p-DDE+Chloridazon  <0.01 0.1 ND 5282 13652 7.07 ND ND ND ND ND 0.21 0.28
0,p-DDD <0.01  ND ND ND 325  0.98 ND ND ND ND ND 0.09 0.57
p,p-DDD 006  ND ND 12242 11.04 028 5334 ND ND ND ND 0.02 0.33
0,p-DDT 001  ND ND ND 1116  0.73  149.98  ND ND ND ND 0.16 0.99
p,p-DDT ND* 0.1 0.1 ND 7215 3.03 2644 524 044  ND ND 0.03 0.50
= HCH 012 266 024 12358 668  1.81 ND 21145 234 1131 27.34 2.87 3.12
< Hept 015 026 003 ND 8279 129 56002 17.15 053 074  1.68 3.09 0.19
< DDTS 008 012 001 12724 22530 1398 17642 524 335 307  ND 0.59 2.67
total 0.39 463 056 320.00330.81 19.81 813.25 237.81 6.22 1512  29.83 7.79 6.69
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) ng L ng g*2 ng g'fat nggfat ng g'fat ng g* fat
HAFRI(A/B) 04/16 04/16 04/16 04/16 09/05 04/16 09/05

#Hamr® 1 2 - - 1 2 3 1 2 1 2 3
oy
Aldrin ND° 005 ND 35.32 ND 146 2.25 ND ND  16.00 _ ND ND  17.73
Endrin ND ND ND ND ND ND ND ND ND ND ND ND ND
HCB 004 036 0.3 ND 1104.76 ND ND ND ND ND 250  ND ND
a-HCH ND ND ND ND ND ND ND ND ND ND ND ND ND
B-HCH 002 ND ND 22.16 ND ND 524 304  1.86 ND 513  11.94 19.74
y-HCH ND 003 ND ND ND 529 603 427 ND ND 512 ND  35.27
§-HCH <001 ND ND ND 38.76 4654 4355  ND ND ND 2837 8589 17551
Hept ND 001 ND 898.28 63.27 365 258 ND 173 2422 446 ND  21.90
cis-Hept Oxid ND  <0.01 0.01 ND ND ND ND ND ND ND ND ND ND
trans-Hept Oxid ND 003 ND ND ND ND ND ND ND ND ND ND ND
0,p-DDE+ Tetrachlori ND  ND  ND ND ND 7.50 ND ND 3.23 ND 795 ND  23.96
p.p-DDE+Chloridazon 0.01 <0.01 ND  1112.68 148.16 ND ND 2.85 ND ND ND ND ND
0,p-DDD 002 ND ND 66.54 7.95 ND ND ND ND ND ND ND ND
p,p-DDD ND ND ND 503.15 ND ND ND ND ND ND ND ND ND
0,p-DDT <0.01 002 ND  1530.03 ND ND ND ND ND ND ND ND ND
p,p-DDT <001 ND 016 41176 975.63 ND 3.08 ND 1.22 ND 176 ND ND
< HCH 002 003 ND 22.16 38.76 5183 5481 731 186 ND  38.62 97.83 23052
T Hept ND 004 001  898.28 636.27 365  2.58 ND 173 2422 446 ND  21.90
< DDTS 003 002 016 362417  1131.78  7.50  3.08  2.85 445 ND 970 ND  23.96

total 009 050 030  4579.93 2911.53 64.45 6273 .160 804 4022 5530 97.83 294.11
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k=
.2k RH
25 7K AW
ng L ng g*@
HARRFRI(A/8) 04/30 05/21 06/05 04/16 04/30 05/21 06/05 09/05
¥ 7, 4 5E P -¢ - - 1 2 3 1 2 1 2 1 2 1 2
164
Aldrin ND¢ 0.01 0.02 ND ND 0.03 ND ND 0.15 ND 0.22 ND ND 0.02
Endrin 0.01 0.02 0.02 ND 0.23 ND ND ND ND 0.02 0.05 0.07 0.02 ND
HCB 0.08 0.01 0.05 0.09 0.14 0.13 0.26 0.11 ND ND ND 0.12 0.20 0.05
o-HCH 0.13 0.01 0.05 ND ND ND ND ND ND ND ND ND ND ND
B-HCH ND 0.08 0.06 0.03 0.02 ND ND ND 0.09 0.10 0.06 0.07 ND ND
y-HCH 0.06 0.01 0.06 ND ND ND 0.08 ND 0.20 0.11 0.29 0.10 0.18 0.08
8-HCH <0.01  0.03 0.04 0.13 <001 ND ND ND 0.12 0.13 0.23 0.10 ND ND
Hept <0.01  0.01 0.08 ND ND 0.01 ND ND ND ND 0.25 0.22 ND ND
cis-Hept Oxid ND <0.01  0.01 ND <0.01 <0.01 ND ND ND ND ND ND ND ND
trans-Hept Oxid 0.02 <0.01  0.03 ND ND ND ND ND 0.02 0.01 0.01 <001 0.03 0.01
0,p-DDE+ Tetrachlori ~ ND <0.01  <0.01 ND ND ND ND ND 0.10 0.06 0.13 0.09 ND ND
p,p-DDE+Chloridazon ~ ND 0.01 ND <0.01 ND <0.01 ND ND 0.06 0.04 0.12 0.11 ND ND
0,p'-DDD <0.01 <0.01 <0.01 ND ND ND ND ND 1.20 0.04 0.06 0.07 ND ND
p,p-DDD ND 0.05 0.09 <001 <001 <001 ND ND 0.01 0.01 0.01 0.02 ND ND
0,p-DDT ND <0.01 ND ND ND ND ND ND ND 0.05 ND ND 0.01 ND
p,p-DDT ND <0.01  <0.01 ND ND ND ND ND 0.08 0.07 0.07 0.06 ND ND
¥ HCH 0.19 0.14 0.21 0.16 0.02 ND 0.08 ND 0.42 0.33 0.58 0.27 0.18 0.08
 Hept 0.02 0.01 0.12 ND <0.01  0.01 ND ND 0.12 0.01 0.27 0.23 0.03 0.01
* DDTS <0.01  0.07 010 <001 <0.01 <001 ND ND 1.45 0.28 0.38 0.34 0.01 ND
total 0.30 0.27 0.52 0.25 0.40 0.17 0.35 0.11 2.03 0.65 1.49 1.03 0.44 0.16

M EFATKENLE P ABRKEORSESNHRE CRA MBS AR E AT R AR MAAERE  °DDT £ Flib A4y et

48



ek =

Bm k=
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) ng L ng g*? ng L ng g* ng g* fat ng g* fat ng g*

HARRFRI(A/8) 06/05 09/05 06/05 09/05 04/16 04/16 04/16 04/16 04/18
ok -° - 1 2 - - 1 2 - - 1 2
tath
Aldrin 009 057 003 ND ND ND 002  ND 261.95 63.09 ND 0.08
Endrin 004 001 010 0.04 0.01 002 ND  ND ND ND ND 0.05
HCB 017 029  0.19 ND 0.02 010 046 0.24 1486.25 1804.58 ND ND
a-HCH 021  0.02 ND ND ND 003 ND ND 12508.29 ND ND ND
B-HCH 011 006 0.9 0.12 0.02 002 002 ND 120.34 3.01 0.24 ND
y-HCH 014 097 015 ND 0.02 ND ND <001 133.96 9.41 0.07 ND
§-HCH 002 003  0.10 ND ND ND ND 001 261.16 119.41 ND ND
Hept ND'  0.04 ND ND 0.04 ND 001 0.3 ND ND 006 0.5
cis-Hept Oxid 042 0.3 ND ND 0.01 ND 002 ND ND ND ND ND
trans-Hept Oxid 022 077 006 ND ND 045 ND  ND 39.24 2.72 ND ND
0,p-DDE+ Tetrachlori  0.01  0.08 ND ND ND ND ND  ND 7546.73 ND 002 001
p,p-DDE+Chloridazon  ND 0.01 0.11 0.04 0.04 ND  <0.01 ND 522.81 ND 011 051
0,p-DDD 002 001 003 ND 0.03 001 ND  ND 58.16 13.37 ND 0.06
p,p-DDD 028  0.05 ND 0.02 ND ND ND  ND ND ND ND ND
0,p-DDT 001  0.13 ND ND <0.01 ND ND  ND 2233.89 ND ND ND
p,p-DDT <0.01 002  0.04 0.02 ND ND 006 ND 36.33 257.44 0.11 ND
< HCH 049  1.08 033 0.12 0.04 004 002 001 13023.75 132.73 0.32 ND
T Hept 064 084 006 ND 0.06 045 004  0.03 39.24 2.72 006  0.05
T DDTE 033 030 019 0.08 0.08 001 006 ND 10397.92 270.81 025 057
total 174 3.09 0.89 0.24 0.20 063 060 027 25009 2273.93 0.62 0.75
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Bm k=
A % it g b T
5 AR B AR HEErn P B AT s @, AR #8 2,
) ng g*2 ng g* fat ng g* fat ng g* fat ng g* fat ng g* ng g* fat
HARRFRI(A/8) 04/18 09/05 04/19 04/19 04/19 09/05 09/05 09/05

5 4 3%, 3 - - - 1 2 1 2 - 1 2
164
Aldrin ND® 0.02 11.68 60.79 0.67 11.68 9.06 0.98 ND ND 12.43
Endrin 018 0.5 8.33 ND ND 8.33 8.26 ND 0.01 4.14 ND
HCB ND 1.25 ND ND ND ND 3.44 4.18 0.03 0.58 ND
a-HCH ND 0.06 ND ND ND ND 11.72 1.74 ND ND ND
B-HCH ND 0.03 5.88 ND 10.18 5.88 ND 5.67 0.03 4.42 5.21
y-HCH ND 1.14 ND ND ND ND 6.21 ND 0.03 1.82 3.97
$-HCH ND ND ND ND ND ND ND ND ND ND ND
Hept 0.05 ND ND ND ND ND 17.60  26.90 ND 9.99 14.03
cis-Hept Oxid ND  <0.01 19.75 12.42 155 17140  2.01 ND ND ND ND
trans-Hept Oxid ND 0.35 ND 67.02 ND 21411 251 ND <0.01 ND 4.47
0,p'-DDE+ Tetrachlori 0.05 ND 79.62 63.29 0.91 0.69 ND ND ND ND ND
p,p’-DDE+Chloridazon  0.96 0.13 2.20 10.34 87.95 2.20 112.64 50.79 ND 1.57 ND
0,0-DDD ND 0.12 2.44 9.28 ND 80.84 1.46 2.09 ND 1.33 ND
p,p-DDD 0.06 ND ND ND ND ND ND 1.53 ND 0.08 ND
0,0-DDT 031  0.04 ND ND ND ND ND 4.35 <0.01 0.62 ND
p,p-DDT 0.12 ND 7.19 ND ND 7.19 31.51 0.34 ND ND ND
¥ HCH ND 1.23 5.88 ND 10.18 5.88 17.93 7.42 0.06 2.40 3.97
< Hept 0.05  0.36 19.75 79.43 156 38552 2212  26.90 <0.01 9.99 30.94
* DDTS 149  0.29 91.44 82.90 88.86  90.91 14562  50.09 <0.01 7.66 ND

total 1.72 3.30 137.07 223.12 101.26 502.31  206.43 98.56 0.10 24.56 40.11
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W 25 EoKyE Bt A it
. v/ XY v/ XY A
ng g* ng g' ng g
HARRFRI(A/8) 07/18 07/16 07/17
YT - - -
e
Aldrin 0.08 0.09 0.04
Endrin 0.61 0.19 0.06
HCB 0.20 0.14 ND
o-HCH 0.03 0.02 0.03
B-HCH 0.03 0.07 0.03
vy-HCH 2.37 0.12 0.16
8-HCH 0.41 ND? ND
Hept 0.01 ND ND
cis-Hept Oxid 0.10 0.03 <0.01
trans-Hept Oxid 0.31 0.02 0.01
0,p'-DDE+ Tetrachlori 0.37 0.01 ND
p,p’-DDE+Chloridazon 0.06 0.37 0.12
o,p-DDD 0.11 0.02 ND
p,p-DDD 0.16 0.06 ND
o,p-DDT 0.11 0.08 ND
p,p-DDT 0.42 0.11 0.03
X HCH 2.85 0.21 0.23
X Hept 0.42 0.05 0.01
* DDTS 1.23 0.64 0.21
total 6.11 1.32 0.55
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Mgk ™

Miékw ~ /8% PAHs $2 BaP & EH Mt %k

] BaPg & # M &%
Acy 0.001
Ace 0.001
Flu 0.001
Phe 0.001
Ant 0.01
Fla 0.001
Pyr 0.001
BaA 0.1
Chr 0.01
BbF 0.1
BkF 0.1
BaP 1
IA 0.1
DA 1
BP 0.01

(EPA, 2003
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Mék A ~ Fid PAHSs X gy o &%

MEA= - #it PAHs 25y o dr-Bdg 2 B E ek

MEk R

A component
Ty 1 > 3
Acy 0.180 -0.065 0.156
Ace 0.226 -0.045 0.317
Flu 0.257 -0.121 0.139
Phe 0.294 0.208 -0.236
Ant 0.030 0.261 -0.339
Fla -0.293 0.175 -0.243
Pyr -0.154 0.378 -0.290
BaA -0.372 0.016 -0.015
Chr+Trip -0.317 -0.198 -0.166
BbF -0.290 -0.199 -0.211
BkF -0.211 0.324 0.364
BaP -0.291 0.363 0.211
Per -0.165 -0.117 0.338
1A -0.258 -0.343 -0.017
DA -0.235 0.235 0.422
BP -0.229 -0.438 0.08
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Biomagnification of PCBs
in the Fundy food web
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