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Lower Fox River #l Lower Green Bay /KBMITHYER T XMW BRES R, £0E
oy b, DL S A B B M PCBs ME{L & B &K PCDFs & PCDDs, fE 8 # & h E3H PCBs
FIARZG, HOURTEEAE, Bk F A R KRB, B4 FASURE, B RAFRERY,
BERR AT 44k, HE A AR Ak LR/ ME,

x&id TERY , A% ¥, PCBs, PCDFs, PCDDs

Baumann & MR REFHEH, ERBMKAEZRG L, B RALBUER — &%
G, FREE Ml Bt &P, Malins S RBTR R, AkA B K ER S KRS
TR T B PAHs (polynuclear aromatic hydrocarbons) A %2, Black #l Metcalfe %
LW EAKARET PAH MITRITBY MRS b, FIAERESS & B MRt

£ 8 # Lower Fox River #1 Lower Green Bay K, KSR BY P T HEHERH
PCBs (polychlorinated biphenyls) 1 ${% & & #J) PCDFs (polychlorinated dibenzofurans)
K PCDDs (polychlorinated dibenzo—p—dioxins) (L% 2). fEESmM T HAXERXKFRRE
(EPA) HH 28 i b XK S IR B 05 e 456 VE Y, IR R A B B KR E KRR Y B AL ¥
4 A Sh Y B R 2 VLR M R, A MR A R RIS MBUBEMEEER A
Yk, L% BB WS, SREHE WU REXALKFEZHTR., FCRETREI
Y 3t X B A& .35 Bullheads (Ictalurus spp.) F & M.,

1 #MRIAFE

11 #Ei&
MR R B = 3 ] Aih - 2B B AF (Jetalurus melas (Rafinesque)), = JE8E (Jetalurus
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nebulosus (Lesueur)) 1 8 88 (Ictalurus natalis (Lesueur)), BT XFh &K EHE T4, BF
ZH 5ELTRYHAEMOILE, SRTFYSIREREYRSNE-EHEENE®R, Hh o
BEAER FR A TS e MR N EUR, S H BE & R, 3 E 2 E 1 B PR AT B
TR ARG YRR AR A, A xR, B R M BR % TS e M i SRR S 0 2 B,
{HE YHERETBURN PISRESS & g,
1.2 R#

KBB4 ATE Lower Fox River fl Lower Green Bay RA M ERMEM 13 MiE. H#&
1 3R FA 30 PR 48 B DA B b 1 AR AT S AR
1.3 HamitE

WM RS A MS-222 IKlE, ZR AT BARRK MR E, %€ 5|, BUL K8 5
BATEREE (ZTESHEMERBMARP.ORR), FAREGENRERLMER
BlZE, RIS, YB3 0.5cm AT H SR, STRIELA 10% ME/RIABBRAEE. HEH
HA¥AEE FRL-DAFA LI RERNH#T. #AABENZ _BEFTHRESRH
(Glycol methacrylate plastic) #47R#EHU fr, Y1 BEN 3u, HHER @, 5. BERE#
Hicx.

2 HRATE

2.1 BHRaHANNER
MBABEARERN REREME, BEHREA XM EEY 95% B3

F£1 HERaPHINER
Tab. 1 Sex and age of the fish samples

3] FH# ()
BRI Haf Sex Age (Year)
Speci No.
pecies o. of the fish M 3 ) 3 4 s
Female Mele
¥ .
RIR 118 56 62 36 43 27 7
Black bullhead
Z BT AE
ahd 16 7 9 4 7 3 2
Brown bullthead
R 42 8 5 3 0 5 1 2
Yellow bullhead

+ 5 BRI A E SR WETRAETFERER
There are 5 black bullheads of which the age was not identified because of the failure of sampling pectoral

spines

FBR(E1D.
22 MBRYPHH
TRk SR T & 2.
HE 2R, AEY S PCBs S BE0.31—6.57ug / & B 77,105 M 126 WEE
43 B4 1.275—48pg / g,3.276—15.302pg / g Al 24—730pg / g.
23 BUENBREIN
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%2 HiLower Fox River (1-10)fLower Green Bay (11,12) A EEast River (13)%# &
BRHTRWH S TER
Tab. 2 Analysis of sediments from the Lower Fox River (1-10), Lower Green Bay
(11,12) and East River (13)

FHER HHLBK (%) SPCBs PCBH ¥ (pg/g)
Sampling Organic Total PCB congener (pg/g)
site carbon (%) PCBs (ug/g) 77 105 126
1 7.36 6.57 48.147 15.302 730
2 6.70 2.40 17.470 12.755 233
3 228 0.31 3.381 3.603 50
4 5.39 2.65 18.203 7.191 239
5 8.28 4.01 17.404 7.153 213
6 7.37 3.06 20.107 3.734 178
7 1.26 041 1.275 3.276 24
8 2.81 1.24 6.316 3.978 73
9 5.57 2.30 14.809 8.739 182
10 331 1.83 9.709 4833 76
11 2.70 0.81 11.175 7.133 101
12 437 0.71 9.851 11.559 90
13 1.46 0.09 — 1.025 —

231 REURBSFTHERGNMANER

%3 MLower Fox RiverHlLower Green BayR#ME M iE&f 2K R
Tab. 3 Species and weight of bullheads sampled from the
Lower Fox River and Lower Green Bay

RER BHNE EERGY) %
Sampling site No. of fish Total weight (g) Species
1 S 668 Black
2 5 812 Black
3 5 754 Black
4 5 1204 4 Black 1 Yellow
5 0 — —
6 3 533 Black
7 0 — —
8&9 5 903 Black
10 0 — —
11 0 — —
12 0 — —
13 0 - —

RURFAATH ARG E B &R RBUER S, KA ERAITT£ 3.
232 HRANREMMT SEAERAZEABREARGMNREEINYRETE 4.

BRESNGER R, ERERMNFRE XH PCDDs, PCDFs 1 PAHs (14 1 BR : PCDDs
1 PCDFs > 4.0pug / g, PAHs 24 S0ng / g), (B ik NFEE#H PCBs Fi&k 74,
24 BALREERE

B E LB ISR AR ERRE, BRI, BF 30 HET H 5
AR, BN RHE S BOR I =R AR, 2 4 SUR L F BRI 40, oW BB ERIER S
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Tab. 4 Residue analysis of pesticides and PCBs in fish sampled from each collected site (ppb)
. RESNME Collected site
AR Py Pesticides 0 5 3 2 P 529
# 7+ Lindane <0.19 <0.16 <0.18 <0.16 <0.27 <0.28
HEF Oxychlordane 0.44 <0.17 0.35 0.51 <0.25 <0.26
R A #FT Trans—chlordane 0.32 0.18 0.29 0.24 <0.094 0.20
IR &S Cis—chlordane 1.12 0.62 0.84 0.76 0.47 0.78
FA ¥ Trans—nonachlor 2.19 0.97 1.08 1.73 0.99 1.16
KK Dieldrin 0.37 0.23 0.51 0.40 <0.17 0.48
R KA Endrin <0.23 <0.21 <0.22 <0.19 <0.32 <0.34
JR R L ¥ Cis—nonachlor 3.58 1.51 2.56 2.73 1.46 2.42
AR R Methoxychor <0.85 <0.80 <0.83 <0.79 <1.19 <1.22
W DDE 33.58 19.27 23.32 12.30 14.02 3271
RBR Mirex 0.14 0.06 0.03 0.03 0.10 0.07
RMEZEIKE Total PCBs 244421 948.96 1056.68 1074.53 504.82 930.27
—# B Monochloro 403 5.85 1.29 1.13 8.20 —
Z#BE%E Dichloro 144.41 6.20 455 8.77 478 482
=B Trichloro 999.41 135.28 12298 189.57 48.63 110.76
MH4&BEF Tetrachloro 769.25 410.68 496.83 446.57 181.75 358.49
FLHBEE Pentachloro 299.45 197.92 240.65 206.60 118.23 220.97
FNEBEFHE Hexachloro 117.86 107.58 111.89 123.26 78.22 126.44
L ®BX# Heptachloro 76.29 57.33 53.88 67.01 4431 71.95
ASBEE Octachloro 28.49 2430 21.08 27.07 17.75 31.33
JUEEEZE Nonachloro 3.98 3.09 2.57 331 2.32 4.40
+EIEZE Decachloro 1.04 0.72 0.96 1.24 0.63 1.09
HHLBK (%) Organic carbon (%) 7.36 6.70 2.28 5.39 7.37 8.38
F5 HRAETNFRERN
Tab. 5 Lesions found in the fish samples
REMRE (%)
FLES Lesion (%) BT A AER
Specis FRFES BRI RDTIZ Blindness
Liver parasites Lip papilloma
RLR ¥ 35.6% 7.6% 9.3%
Black bullhead
A 43.8% 0 25%
Brown bullhead
% 1 25% 0 12.5%
Yellow bullhead

HHESERTES.

B TR KR EERAFABRERIT S, SBAKE TR BER L akxdit
M SRR, MESAR, ZAELATFRTERREESRERE N THIE43.8%)
HKE B XEIFE(35.6%) f#EHE(25%) . AW R 142 B G AT A A AT R ¢
WM, A BB IC R AR KR EER: BRAAANERS 24 (B L:2); 85
MM HIIRFE (FRR 1:3,4); WEFEBRY (B LS); BEZFERRA (BRI 6).
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E,EREW, B S H B S PCBs f{K & E# PCDFs 1 PCDDs, AL S B
FEARWT ., B SR AR HS N B A KB PCDFs, PCDDs 1 PAHs, {fH4 PCBs f1f& %,
3.2 MFTFRBMAES AN DEKRAFIRE. Lower Fox River Ml Lower Green Bay 7K
MARBREANEFWEEAE., NEESNALSREENENGE, BA KM &
HEANAHEBERY, NAEHERAN ARSI S EMNRTER, BT KRR
ZERRY BB SRS A S ZOKB M AIKET M, FUREE TS, UBEREKS
FHEHREE,
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EFFECT OF SEDIMENT CONTAMINATION ON FISH IN LOWER
FOX RIVER AND LOWER GREEN BAY, WISCONSIN, U.S.A

Zhang Fuying
(Institute of Hydrobiology. The Chinese Academy of Sciences, Wuhan 430072)
Johnson, R. D.
(EpA ERL-D. US.A)

Abstract

The sediment in Lower Fox River and Lower Green Bay caused a little degree of

pollution. The results of the paper suggested that the concentration of PCBs was

higher while the concentration of FCDFs and PCDDs were lower in sediments.
Moreover, there were PCBs and pesticides in fish sampled from each collected site.

Examinations with histopathological method indicated that the infection rate with

parasites in fish is high; Meanwhile, necrotic tissue and granuloma were found in liver,

fibrous area in pancreas appeared but tumor was not found in the fish.

Key words Sediment, Histopathology, PCBs, PCDFs, PCDDs



