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Data from an eipht vear (1969-1976) ficld study for PCB's (Avoclor 1254) in fish
along Choccoloco Creck and lLogan Martin Rescrvoic fn Alabama were analyzed. Two ad-
ditional years of collecting field data completed the study.

tions were established.

Four fish collecting sta-

Station #1 was a coutrol station miles above the mouth of Snow

Creek (which is known as the discharping point by the PCB's plant of Mousanto Chemical

Co.). Station #2 and #3 were downstrcam along Choccoloco Creck and Station 4 was at the
Logan Martin Reservoir. C(oncentration of PCB's (Aroclor 1254)
lyzed to determine accumulation patterns over time and to calculate the half 1ife of the

conipound for the various (ish specices.
1254) in fish was obscerved from samples taken in Choceolovn Crevk.

individual spoct

in {ndividual species.

was 21.2 months,
Sunfish) sliowed

in fish tissue were ana-

A decreasing concentration of PCB's (Aroclor
The hatf tives for

e orange From 38,0 to 27,8 months with good statistical coevelation with-

The averape half {ife for PCB's (Aroclor 12%4)

lor all species

In contrast, [lsh sampled in Lopan Marti{n Rescevvole (Bass and Loupear
fncreasing PCB coneentration over time., Based on uptake data, the pro-
jected time for doubling PCB concentration is 46 months For Langear Smfish and 61 months
for Bass. This Increcasing trend may be duc to the avatlability of PCB's beeause of
transport of suspended and colloddal material downstream from Choccolocy Creck. Differ-
ent uptake patterns in fish taken from stream and vescervoir will be eluctdated.
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HALF-LIFE OF POLYCHLORIYATED BIPHENYL (AROCLOR 1254) IN FISH FROM
AN ALABAIA RESEURVOIR AND STREAYN
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Gerald E. Cuuning, Ann C. Andecrson

Tulane University Schoel of Public Uealth
and Tropical Medicine
New Orleans, LA 7NH1i2

NData from an eipht vear (1969-1970) fictd studv Tor PO (Aroctor 1039 g
fish along the Checcoloco Creck and togaun Martin Resevveiv in Alabama were analyzed,
Two additional years of cvollecting ficld data completed the studv.,  Fear flsh col-
lecting stations were cstablished. Station #1 was o control station miles above
the mouth of Snow Creck (which (s lnown as the dischoarging point by the PCB's plant
of Monsanto Chemical Co.). Statlon #2 and #3 vere downstream along Choccoloco Creek
and Station #4 was at the Logan Martin Reservolr,. . |

Concentrations of PCB's (Aroclor 1254) in fish tissue were analvzed to deter-
mine accumulation patterns over time and to calculate the half life of the compound
for the various fish species.

A decreasing concentration of PCR's (Aroclor 1254) in fish wae abgerved from
samples taken in Chorccoloco Creek.  The half lives among scvernl fish specice are
given in Table 1. The half lives Tor individual gpocics rouge from 18,0 to 27,8
months with good statistical correlation withtu tadividual species,  The average
half life for I'CB (Aroclor 1254) fur all species wias 21.2 months.

Table 1}
Fish Species _ Half Life in Months P-Value
Stone Roller (Compostoma anomalum) . 18.5 0.01-p <0,05
Bluegill (Lepomis macrochirus) -27.8 0.0l<p <0.05
Longear Sunfish (Lepomis megalotis) 18.0 0.0l<p <0.05
Bass (Micropterus spp.) 21,2 0.10<p <0.25
Blacktail Shiner (Notropus venustus) 20,9 0.0l<p <0.05

Average 21.2
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In contrast, the fish samnrled in the fopan Martin Rescevvolr (Bass and Longear
Sunfish) showed increasing PCR concentrat lons over time. Rased on uptake data, the
projected time for doubling the PCR coucentration Is 46 months for the Longear.Sun—
fish and 61 months for the Bass (sce Table 2). This increasing trend mav be due to
the availability of PCR's because of transport of suspended and colloidal material
downstream from Choccoloco Creek.

Table 2
Fish boubling Time in Months P«Value
Longear Sunfish (Lepomis megalotis) 46 0.1 <p <0.25
Bass (Micropteorus spp.) ] Ol wp 0029

The different uptnke patterns in fish taken from stream and reservoir will be
elucidated, taking into account water quallty, flow, and sediment composting.
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- OBJECTIVES. CF STUDY
. I _
- TO CBSERVE THE -BEHAVIOR-GF PCB CONTEN}S’LH’FISH TAKEN FROM RIVER

AND PESERVOIR SYSTEM VITH HIGH @HSLFTIES OF PCB BEING DISCHARGED
DETHEE 1930 - 1568, QUANT i

- TO EVALUATE THE FACTORS INFLUENCING THE FCE BI?/&CCCHULATION [
THE FISH, o

- TC DETERMINE THE BIOLOGICAL HALF-LIFE CF PCB PERSISTING AMONG
FISH SPECIES IN THIS SPECIFIC SYSTEM,
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BACKGROUND IKFORMATION

TRAHSLOCATIO!N OF PCB IN RIVER SYSTEM:
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PCE IS EASILY ADSOREED TO THE SECIMENT AND ONTO PARTICULATE MATTER,
OHCE ABSORBED ON THE SEDIMENT, THERE IS LITTLE LEACHING.

PCB COMCERTRATION If THE SEDIMENT IS RELATED TO BOTH ORGANIC CONTENT
D PARTICLE SIZE. |

HIGRER PCB COHCENTRATION ASSOCIATED WITH THE SEDIVENT HEAR THE
DISCHARCING POINT.

PCE IS PROEAELY TRANSPCRTED BY SUSPEMDED SOLID, SEDIMENT, AMD
PLARKTO, |

FIELD STUDY SHCWED THAT ESCAMBIA BAY HAD LOST MUCH OF ITS
CONTARISATICH I 9 FONTHS,
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BIOACCUMULATION OF PCB BY FISH

1. UPTAKE FROM SOLUBLE PCE .
- FISH FAY ACCUFLLATE TO LEVLS OF 10° TO 19° TIFES VATER CORCENTRAT
UFTCER LABCPATCRY COIPITION, -
- CHAMNEL CATFISH (ICTALLRUS PISICTATUS) COMCENTRATEL AROCLOR 1254 TO
6.1 % 10" TIMES THE VATEP CONCEMTPATION MVER 2 FONTHS.
- I}l GEMERAL, PCEs VWIT:! Iy CHIORLIE COMTEITS RICACCLVLIATE FOPE THA:
ONE WITH LOW CORTE!T (TLE 70 SFELIITY TC LIFID FRACTICY,

2,  LPTAKE FROM SUSPENDED SGLID
- BIGHER PCB LEVELS WERE FOUniD Iii FISH TAKENl FROM HIGHER TURBIDITY
AREAS ALONG THE MISSISSIPPI RIVEF., .
—> - TRIS HAS MNCT BEEH SLLSTALTIATEL (APPEARS TO EE SITE SPECIFIC).
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5. UPTAKE FRCI THE SEDIFENT EY CRGANISHS
- UPTAKE CF PCBs BY FISH IS RELATED TO THE AMOUMT OF PCB Iil THE
SETIIPENT,
- I ESCAMBIA BAY BURPONMING SHRIIP COMTAIN HIGHER RESIDUE OF PCBs
THAM NOM-BURROWIFIG CRES.
- MLONC MILMAUKEE RIVER, FICH SAPPLES COLLECTED FROE STATICH WITH
HIGKER PCB RESIDUE Ifi THE SEPIHEHT HAD IiIGHER PCE COCELTRATIONS,

&,  GPTAKE FRC™M FOGD

o pm wiBirg - FOOD IS A FAJOR RCUTE OF BIGACCLMLATION,
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- PCB RESIDUES Iiy FISE ARE RELATED TO THE FISH'S FEEDLNG HABITS
AL LIPID COMTENTS,



COLLECTION STATIONS - ANNISTON, ALABAMA
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2.

GAS CHROMATOGPAPHY:

CCLUMN:

MICPOTEX 200 %1TH 8153 ELECTRON CAPTURE
RETECTOR, 225°C, 200°C, AMD 3500C FOR
LILET, COLUFI, AMD DETECTOR TEI'PERATURE.

G FT. U-SHEPE GLASS CCLUTH WITH 3% Cv-161
CH GAS-CEFCT 2 -(160-179 YiESH)

(cent’n,)
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Aroclor 12Z:3
Conc.
{ppm)

Statiom = |l . Concecntration of Aroclor vs. tiuw amoag (A) srone roller ( Compostoma anomaium ),
(B) longear sunfish ( Lepomis megalotis ), (C) hog sucker ( Hypentelium etowanum ),
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(D) bass ( Micropterus spp. ), (E) bluegill ( Lepomis macrochirus ), and

(F) blacktail shiner ( Notropus venustus ),
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Station # 2. The concentration cf PCB vs. month for

blacktail shiner (Notronus venustus).
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Station ¢ 2. The concentration of PCB vs. month for

bluegill (Leponriis macrochirus) .
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Station ! 2. The concentraticn of PCB vs. month

for longeoar sunfish (Lecpomis megalotis).

R SR VNG o .
Vo A [ M-z'b - -’t",l ALl vy WD
L oL

DSW 037878

STLCOPCB4021702



'CB ¢
‘onc.
ppm)

LI 3 1 ¥ T ¥ T a 1 T T T 1

0 . 190 20 39 19 50 60 70 80 90 100 110 120 \\

{(month)

Station {##f 2. The concentration of PCB vs. month

for bass (Microptecrus spp.).
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STATIOR #2
FISH SPECIES

HALF-LIFE TH FCITHS P-VALLE
STORE ROLLER (COP'PCSTOMA ANCIALIND 18,5 0.01 P 0.0S
BLUE-GILL (LEPOI'IS MACHROCHIRUS) 7.2 G.01 P 0,05
LONGEAR SUNFISK (LEPQUIS MEGALOTIS) 13.0 6,01 P Q.05
BASS (MJCRGFTERLS sep.) 21.2 0,16 P 0.25
LACKTAIL SHIHER (HQTROPUS VEHUSTUS) 20.9 0,01 P 0,05
AVERAGE: 21,2
)
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STATION 12

FISH SPECIES © HALF-LIFE 1IN PONTES

STO:"»!E.ROLLER (CCIPOSTOME ANCPALLED 18.5
PLUE-GILL (LEECCIS FACHROCHIRUS) 7.8
LOHGEAR SURFISE (LEFCLIS FECALOTIS) 13.0

¢1.2
LACKTAIL SRINER (LOTROPUS VEHUSTUS) 20,9

AVERAGE: 21.2
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Station # 3. The concentration of PCB vs, montu for

hass (licrovoterus spp.).
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PERCERT DECREASE”

FISH JBHUARY IS7€ APRIL 167§

AUBIIST 1978

SEHFISH CLEPQIYS sep.) - iy

97 /5

/1

* PERCELT DECPEASE IS TRE PIFFERENCE Nt TGTLL FCR CCHCEITPATICH RETVEEM FISK

COLLECTED FPO¥ STATICY #2 ART STATION £& 17T FHE LAST YEAP €F STUTY, 1678,
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SUMMARY
1I

IN THE RIVER SYSTEM, PCB IH FISH DECREASE VITH TIVE.

THE AVERAGE HALF-LIFE OF PCE Iil FISH SPECIES TAKEN FROI HIGHLY PGLLUTION
POINT IS AROUND 21 MOMTHS It THIS SITE.,

TEE PCB CONTENT I THE RESERVOIR TCLTLED OVER APFRONIFATELY S0 TO 70 FCHTHS.
THE PCB CORTEMT 1IN FISK DROPPED FROF APPRCYIFATELY 10 PPi5 AT DISCHARGE POINT
TC 1 PPM IH RESERVOIR CR SM% p"NCIIF“

THE IHFLUERCE OF WATER QUALITY fPPEPPS TO BE A FUNCTIOH GF TDS, CHLORIDE,
SULFATES WHICH APPARENTLY INFLUENCE THE AVAILABILITY OF PCBs ON SEDIMENTS.

THERE WAS MO INFLUENCE DUE TG TUPRIDITY AMG SUSPE/DED SCLIDS WHICH MIGHT BE
DUE TG THE VARYIHG LIPIL COLTEHT OF THE FISH THRCUGHGLT THE YCZAR,



