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DiTPODUCTICN

PC3's are a class of aromatic, chemically inart, nonflame

v odielectric

nakle chlorinat/eg) hydrocnartonse They po
corstants, low fz’gints T volatility, are not hydrolired »y
water, and recists alkalles, acids and other corrn-ive chenicale
(Feakall, 1¢70), Their hoilln; points range Srom 70°C for
Aroclor 1221 to 415°C for acoclor 1263, All IC3'~ -re starle

o~ . .
at 150°C, The lower chlor nated cormpiunds are nors ralubls in

water than ‘he more hig

s chlorinated ones and arc ;r3for=

entiilly distilled at atmospheric pressure witheul -p-rog

decemposition (Mutzineew, 167L; Fanel, 1G72), 527° ~pree “ad
Yheeler (cited in Fanel, 17°72) found Lhat the ~oln i1 *ic~ of
Aroclers 12072, 1288, 12¢:, 1740 and 1015 ~re 207 -~h, 100 ~-b,
&0 pob, 25 rnb and 250 rip, respectively, licwever, the truo
soludbility in difficult to delermine accura‘ely, and thece
values rar be sublect to chanme. rCR's are ver: soluble in
lipidz, dut the soluhilities are not known.

Since theirt sy‘snt;‘isls in 1881 and manufacture in 1030,
thousands of toné of PCB's have escaped intoc our waterwarys,
Uron cnte@’q streams :nd shallow lakeg, FC3's ar~ adsorred

to the sediment and onte rarticulate matier (Chot, 1074),
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found that the chlorinated hydrocarten concentration in
sediment is closely related to both organic content.and
partlcle size. It has a great affinity for particles gyn

or less which 1s in the silt-clay ranse. Exrerinental
evidence shows that the total organlc carton as well as humic
and fluvdc acid content in sediment btears a linear relation=- v .;
ship to the chlorinated hydrocarbon concentratio:)and the
anount-of organic material in surficial sedimenis is directly
proportional to the clay size fraction. Fine silts and clays
are closely associated with hunic substances; thcy exist as
or:anoclay complexes and have a hizh adsorbtive capacity for
PC3's. Therz 1s some environrental verification for the ahove
experinental findings. PCB's were found assocliated with the
top 2-3 cm in Escambia Bay, Florida (Duke, 1970), FCE's were
also concen*rated in the top 2-3 cm, »u‘ nccurred commonly

at 6=12 cm in the sediment of southern Lake :lichlian and the
hichest concentrations were found associated with small
rarticles {2um) and hirh organic content(lelani,1372).

Cnce FCB's have adsorted to sediments, tiere ls little
leaching (Haque,1974). PCB's are probdably transrorted on the
suspended solids. Due to it's low solubility, the transport
of soludle FCB 1s prohably negligible, Due to these prorerties,
high concentrations of FC3's are usually found near pcints of
discharce, Therghas been, however, little environrental docu-

mentation of the movement of PCB's through a system from a
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roint source or of t'e half-1ife of PCi's in & “ivon sy-tem.
The sediwent of ¥ccamhia 2ay was showm to havn 15t much of
it's contamination within 9 months of ithe initial findirg of
the pollutant, Hunzen ot é&v(lF?é) showed “hat aren- of hich-

est contamination in the uprer Chesaresze 2av ==+ have con-

.

formed to the currents fron the 1laltia) point <sirce,

FC2's in the watar, =uspendad solids and sedinents are
availadle for bioaccumilation ty meann of diract inc2atisn ané/
or ah;or?tlon threw:h the izneral intascument and QCE}DSS the

¢ills. The main routs of entry is difficult to a~ceriain,

1. Uptake of SoYudle FCR'sy Many nave invert! ited the

tioconcentration of s~luble FCE. It has reon demneirass)
in latoratory experiments that btoth inverteiratsr and 71-h
. B 3 5
can accunulate PC2's 4o levels of 107 t5 107 4immg ‘b Tavelr
in the ambient water (Feteral Re;.,l°7"). In vir: of the

low solurility and hich adﬁor?tive caracity, the uptaks of

soluble

-3

T7's Yy plankton and invertelrates nal te a

cess involving the initial adsorptien feollewed ty sdrorpticn
into the cell ( Sodergren, 1273).

N .
Tetrahvmena pyriformis, a cili}ated yrotozcif accumulated

Aroclor 1254 to 60 tines the dosed water level cr 167.%ppb
aroclor 1254 (dry weisht) when exposed to 107pb ror 7 duys

(Cooley, 1¢72). Envirenmental rlanrton samples taken Iroa the

Atlantic Ccean by Risetroush centaining median dry and wet

770
welght concentratlions on the order of 7.0ind O.aﬁyilrwsrpc-
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tively and phytoplankton rich samples taken by rharvey with
a mean of q;bﬁiuet welght, confirm that untare of 703's in
the environment does occur and to a greater degree than seen
in experimental results. Urey showed that both tetrachloro—
and hexachlorobiphenyl were concentrated ty dead Chilnrrella
cells by 6,000 and 15,000 times the water ccncentration>re-
spectively. These amounts were greater than in his experi-
ments with living celln, which seems to indicate that the
concentration of FC2 ty Chlorella may he a result of a
simple chemical partition betuween the water and tre lipid
in the cells,
The snhort term exposure of invertetrates to srcclor

1254 resulted in the hicaccumulation of 160 to 6,300 times
the ambient water concentrations ( Walker, 1%76), This
factor is even greater after long term cxvosure, Cysters i
exposed to 5épb Aroclor 1254 for 24 weeks accumulated Uzgg;n
or £5,000 times the water corcentratior (Lowe,1G72), In 1k
day exposures, Dammarus fasclatus concentrated rroclzr 1254
to 27,000 times the water level {1l.4uc/1) and Ma-tnia cone
centrated Aroclor 1248 to LB,0C0 times the nominal water cen-
centration of BOng/l (Nebeker,1674), The initial t#ccunula-

ion of PCR M inveriebratez 1s ravid and aprezrs to reach

a cteady state afier the first weck of exrosurey(Malier,1975),
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The adsorption of FCi'rs to, and the a‘r-rrtizn rovn-a the

feneral intecument and thraush the nills of shrii; have teen

)
Tited as rossible mechunisms of inverterrate uptike of solu-

vle FC2's (Xhen,137fp0imm0,1671,1574),

Fish also exhivit 4 rapid inltial urtaxs or

lowed by a Fradval decrease in the rate unti) o ¢ ate
Is apprroached (Fed. At e, 1977t Hansen 177 Detne 1770 0, The
qulck &n“ial ubtake thq;t*ated b Hannmen's euaritents

hum '-) L
ted 2,7 x 107 tires the amilerd wsiter

in which FrotAaccumu;l

lavel in 11 to 28 davr, Lon: tern stu Wwith £t realesr
(planua1n¢ nromelag)

ndnqowﬂprnouﬂd that re=idues weya 2 tn L iinmer =is - w7tor

@ wonths tran ther werr i [irh ramvlcl after 30 & (Meioknr

cat

times the concentration in wne water, rospectiver, with the
more chlorinated comrounds accumuliing ~ore t-ar tro le-g
chlorinated ones (Hansen,157C)., The urteke of culun

ray be due to the permeabiliiy of the fisn trady or 41) sur=-

face a;;:i{z: ability to pariition ICE directly !

water, Chlcrinated hydrocartons have very hish rartition co-

afficlents, that is, they are mucn more soluble in lipid than

in water, Thoge nor=2 hichly chlorinated rCl's rve higher

rartition coefficients than the lower chioriratv o orar, (he
'

hizher the rartion cceificient, the grrater the ohility o

'
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ticaccumulate {Reinert, 1¢70), This urtake roch. -

A has been

postulatrd to be a major rathway of FU3 entry into Tresh water

fish (Sederyren,1272). It can result in hich aceomulation ia
e . x> ~
(cmen 1ar AEICERD, "
a very shert period of iire, Frendas and Arndorcen?é~und that
. LT
after a 5 minute exreonure o llgpm C” =labeled 207, itlantic

’

o
,?almon concentrated 1,58nm in the liver and =nleen, after
h i

one hour cof exposure this value reached ?T}" -

24 Tioccneentratian of I idey In
view of the high adgo-ptive capacity of FCR'= to »=21) ror-
tlcies and orranic suirtances, suspended scliin av alen e

a major rource of FCE:

to orranicms, There are, however, nc

laborator: experi-ent: to confirm their invojve-

L3

ha ot
field datn w»am glven conflicting evidence,

23 cencentration in ¢ golids ¢ 2 gedine o

ron:

varied creatly fron station to stiticn in *he eare cnllect=
ine period and in the some ztation at dif7erent enllscting

reriods, in general, those water samples with bi rerded

solids also had hirh PTE concentritions which usially resem=
bled Aroclor 1254 and 1262 with some arcclor 1247 :nd 1248,

The concentration‘ﬂ in the suspend d solids (drvy wel-ht) were

4 to 10 times hirher than 1n the sedlimert {dry w-

“unson theorized that inig was praobaply fecause *he averneoa



rralin size in the susrended solids in nuch enaller &

the botiom sediment and 2lru hecause prrtoplankion was in
cluded in the suspenced <olids samples. unson ectinated

from his data that FCT's are bloconcentrated in

rening

fron susrended solids to 2nonlankton bty i fTactor ~f &4 and
tn passinc from susrended solids and rlanztcn to shellfish
hy a factor of 4,000, This estimate, however, did net tove

into account any concentration of solurie FCE ¢

occurred.

tata on a system involving the ississipnt Sover

a lake fed by it rhnwfuhi.--jhe:‘ PCE levels dn £ oy Tooe wresg

of hirher turbtldity su resting that sunrended o 71 sy
play a aj9e in the rloaccumulution of FUU t e, 1),

Tn 2 =inijer study are: in filchigzn, heuwver, Tolcn {3770
RYS A
Tound the nrrosite resiults, Lag\experirewts nesd 0 e done

tn det=rmire the bioconcertratien factar- of or

laz‘on to rusrended sollds, 8s suspended

irrortant vehicle for C3 triovution.

3, Untake of FCB fro~- the 3erd ~ent: Sediment ~erves as a

sink for PC3 accumulation. In general, FCH levels are hicher

in the Tiota than in the sedirents, as conl

oratory and Tield 2ata, Nimno-exposed nink
e A
crabs to various concentraticns of Arocler 1255 on ailt, Up-
A
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take was directly related to the amount in the sediment. The
hepatopancrease of shrimp and fiddler crats exrcosed to sed-
iment containingz 695§§ FCB for 30 days had an average of
thﬁbmﬂand PQ@Eﬁ}respectively, resulting in bloconcentration
factors of 4 and I.B)respectively (111nmo,1971). Cazed shrimp(
in gscamhia Bay, Florida, exposed to 1{2; contaninated sed-
iments also accumulated FCB's, however@their accurulation
appeure?ﬂto reach a plateau which was not deronstrated in the
s
ln!%’Vin;o 1971), Field cata from Zscambla Zay showing that

burrowing shrimp contain higher residue 1evels than non=-

turrcwing ones, and samples collected from the ! !lwaukee River

el
and other areas where organisms collected {rom stations =fwi
(&

high resicue levels in the sediment had hiiheryconcentrations
than those found in other areas, ccnfirm that sedlrent rlays
a large role in medlating PCE's, The accunulation of iC3's
from the sediments may be due either to contact and absorp-
tion throush the skin and gills, or v ineection,
4, Untaxe of FCR'5 from Feods Food iz of mafor imper-

S
tance in the bioaccumulaticn cf PCE'sthannel catlirh ov=
rf

rosed to ”,n"n froclor 1762 in food for 752 days accomulated

F2's exponentially with exrosure time and renalined relative=

1y constan® during periods of FC3-free feed afler 84 dzus of
eX103Ure (anren, 1076, Coho salmon fed Aroci-r 1778 for 240

days at concertratimns of 1845 to 14,520 ug/hi bedy welent

rer day aconrulated 0.7 to S times the exposure levels on a

whole bodv weisht basls, the highest level-reuchel Veine
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MOprm (Stalliny
X (
Laboratory erierinenis seem to

of scluklz I22's fron

r as the major vouts of eniry into

orzanisms, Howevar, food exporsure aay rone +;

in the environaents Althouch *he bioaecumuls

lower for fand exy~sura, the greater docare in £ ad (roth
ES L
o 2

in the environment and lab,\ex;eriments) leadr e

hirh cr hicher concen® rition the o ored arons

dnes not arpear to reach a =teady stat» cond

uptake cf soluble FCZ'-, Alvo, the [C3'- which o

are exporad L0 In tre wnler are senerally Lhoce 10 onlori-
nztion (hi<her soluriliir), In centrart, the i -
VDT
of FCR's from fongd v senerally these hichor wn e 1
E N .
wilch hive a hizker partiticn coerficient, az~ - n

“have a nicher

accumulation in the feood nchain,
Zvidence for Zood chala velaticnsnirs in

tlon have “een found in the environnent. FCZ

have teen directly reluie’ 10 thelr foediing h

content. Carp in the Uissizsippl Hiver contained = tn S tines

the level of th

r food orianiem, . the max

Sinilar trends lnvolvin~ mussels up *&  fich, namnals

ard birds have also te-sn faund (Zrerhard:, 177

Frakall,1770),
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Others have found that hioconcentr=tinn dce= occur, but

that the rmsidue leve's of orranisns {n the trophic prramid

have no relatienship (Hirve ,1873). Rirehroush Cound thnat
rlankton eating fish In the atlantic Ccean had hisler con-
centrationa then those occuuving higher trenbic feveles, ilam
found th: t rlankicn had residue Jevsls an erder 7 ~¢ wi-ude
higher than the planktivores, flying flrh(f%tod in Btreroouck,
1072), iunczon {1675) and Fowler (1278) alzo <eund evidence
afainst the food chain ralatizcnrship,

2

Thece 1ncons!n{int vesults are dus to 4 orrriviti on oof

toth the availability »nd retsntlon of 722's, Th oailatility

of FCB's tn each orzanira is influenced

size, zecmyrrholagy, 19w and tubldity of tee W or sycton,

in conjunction with =ach ervanism's home range, (ecilng pabiin
and behavior ratterns, as nreviously discussed. The retention

(Z2/m0 cowtCuT)
of PCB's is a result of the ntorage and nmetabollec carahili-

ties of the organism, also,nuch of the above di%2 has teen
accumulated in the laboratory and/or asru%{izn: Wove been

tased on analyses - of pooled data collected in na

the world. Therefore, the nodes of entry of ICI'a intd aruatle

. L
orranisms na¥% heen var

@ and the ralative Inr-oriance of cach

nzde of eniry has not et heen ascertaized,

MONS 050319
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11.

After uptake, PCB's are stored in tre lipid. This fact
introduces nany variables. The effect of lipids or the con=
centration of PC3's fournd in fish may be the cause of the varia-~
tion seen in concentratlons with other factors such. as welght
Qnd season within specles, and the variaticn of residue levels
between species. It has been suggested that PC3 ccnceniratlon
increases with size, age or weight. Bache et :1. (1972) found
that FCB concentration con‘elajed significantly to age, length
and welght of troutAfrom Cayura lake, PC2 concentrztlons vere
noted to he more variable among older fish than younger. By
con&rast,l::i“"ﬁ':.',("’);gund that PCE's in the muscle of enuid
(Lgligg forte=i) tended -to decrease in conceniration with in-
creased bedy weight. Clson :} 3;)(19?3) reported no correlae
tion of PC2 levels in ruscle of Esox luctus to age or welght
using elther wet or lipid weight bvasls, Tha{iare, trere=
fore, no yenerallzations which can be nade on this weirht=
pon subject. However, from these contradictory results,

it is clear that the lipid - weight theory, %tazed on
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the partitioning of PC! directly from the water, is not
the only contributing factor for increases or decreases in
FCB concentration with weight,

The possibility of uptake rates teing different in
teleosts of different ages or sizes, but of the same specles,
may also ke a contributing factor to the variability of

T

¢
residues of fish, Latystudies have shown that the uptake of

CIMDUT was much faster by smaller fish than larcer, This up-

take rate difference may be related to their different meta-

bolic rates '.74’»*74‘)'1 . 7;/,;}‘4} ]77/) LT e Jihllp, 1778} .

PCO's ;zLe not only teen shown to vary with size and
\m""‘

species of fish,.gomeAnave also ggyngwipigﬁthere irg seaso0nal

differences in PCR concentratiod. This may te due to a dif-

ference in the lipid metaholism of fish of different clze

with season, or a shift in linid content due to zpawning or

environmeﬁtal stress.

The differences in FC2 content in fish ia the environ-
ment are probably related ;;M;ii«o;‘é£é ;éﬁve fAék;rs, and o s
thus they must be sorted out to determine which are the
major factors in PC3 accumulation.

,‘?gis study was undertaken to determine the ccn-
taninatlion of a river--eservolr system with distance from

a roint source of contamination as reflected by the residue

levels in fish; +e determine the half-lifﬁof PCB in this
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system; to determine whether a wet welzht~PC3 correlation
exists elther on a weight-ppm or log-los basis ard whether
there are seasoral effects on these relationships; to de-
termine whether there are specles differsnces in IC5 con-
centratiosn; to correlate these differences with feeding
hablts, ablotic parameters and lipld content, therety de~
termii}ing the major route of entry to fish; and to £o.w/F
the sample chromatogram= to determine whether thern are
great metatolic differences between the fiszh that may account

for apecles differences in PCI concentraticn.
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J. COLLECTICY AND ANALYTICAL FROBLIS

O} - " R |
AV‘A""F Ty o ey

All species of fish were not aws shwetwd at all

stations and seasons. Therefore, there is a very ‘{m#td. num-
ber of samples in iome cases. This linited both the statisti-
cal appllcationr}e’{the data and the statistical =ignificance
of many of the results.

In the 1abcrat3ry/{:ths fall and winter samples wers hexane
extracted 2 times and the spring and summer samples swere ex-
tracted 3 times (see methods). It was thought that t!:'_::)z'.;:-‘
covery of each method may cause some problems in tke comrara-
b5ility of the specle~ =74 seasons. Table 1 zives the parceng
recovery {rom the 2-waszh and J-wash methods in fish from
the spring collection, Fe=mTeweewely, it aprears that ihe
first 2 washes resulted in hizh recovery rates (70-987)in
most cases, The lowest percent recoveries were samples of S NE ST

(Ms)and those fish of very low PCE content, There._is no
consist ﬁt recovery level, elther as related to station,
species or size of the sample and,therefore, no correction
factor for lack of recovery has teen used in the data, The
differences in recovery between the seasons do not a-rear
to affect the relationship within or between srecies, statlons

or seasons, For exansle, in nany cases these Tish collected
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in the fall and winter have the highest residue levels and
the accumulation by each speclies relative to trke others is
consistint throusghout the year)i.e. I:eﬁ_m_is cenerally ac-
cumulates FCB to lower levels than other fish in all seasons.
It must, however, te kept in mind when comparinc FCB con-
centrations on a seasonal basis(élhat the fall and winter
levels may be slightly low,

Reduction of DDZ suspected peak: Sample #7293 a sample of

'

Lepomis mevalotis from stafion 1, spring collection (Figure 1).
e

B

shows great height in a peak which may te DDE or some othor
P IR T A R T B LR

substance aside from FC3& This large peak occurs alaost ex-
clusively at étqtton 1, a control station next to an agri-
cuftursl and cattle field. ~fter analyzing man' czamplee from
other stations and comparing them to the standaris, it was
found that the PCT pezk (98-104) which i: overlapred by DDE
usually constitutes from 20-305% of the Aroclor 1254 measur=-
ed. Therfore, 10 reqdves —'.bias!"t{ne station 1 samples,
this peak was reduced to 25% of the Aroclor 1254 measured

in all samples where it was found to he higher than that.
The residual was thought to be DDE. All samples which had
this reduction are mark 'd in the data sheeis presented in
Aprendix A, An example of the calculaticns is presented in

*the section on arnalytical methods.
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Table 1

Hexane Zxtraction Recoverv

s
Sample 392, Station 3, Phenéco‘oius SDs S grans

7 Recovered

Ibrst 2 washes 3rd wash  Total in First 2 wazhes
ppm Aroclor 1242 1G.04 2,04 21.09 0
ppm ‘Aroclor 1254 47,74 4,82 52.57 90.8
pom Aroclor 1240 14,71 0,16 14,87 99
prm Total FCR 53542 7.03 72445 90.3

a~
Sample 393, Statlon 3, Fhendcoblus ep., 4.1 grams
75 Recovered
First 2 washes _3rd wash  Ta*al in First 2 waches

pem Aroclor 1247 3.66 0,30 3,06 <2
Ppm Aroclor 1254 9.84 0.73 10,58 93
pmm Arocler 1760 6.72 0,24 £.65 <6
prm Total TIC3 20,22 1,28 21,51 cL

o~
Sample 39U, Station J,Fhengcobius sp., 0,68 grams

% Recovered

: First 2 washas 2xd wach  Toi2l in Pirst 2 washes
prm Aroclor 1242 7475 0.71 Be52 ¢0.9
ppm Aroclor 1254 12.09 0.82° 12,72 23
Ppm Aroclor 1260 3.19 0,16 3.25 b
vpm Total FCB 23,04 1.70 2L,TS5 93

Sample 414, Station 5, Fimerhales =p., 0.5 grans

Sttt e,
% Recovered

First 2 waches x4 warh Th*al in First 2 wachas
pom Aroclor 1742 0,02 0.05 0,14 65
ppm Aroclor 1254 0,04 0,20 (U ce
ppm Aroclor 1240 0.13 .02 0415 e
ppm Total PC2 1,11 0427 1.39 £0
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Table 1
(¢ontinued)

Sample 422, Station 5, Loromoma cevedianum, 4,7 grams

5 Recovered

First 2 washes Jrd wash Tot*al in First 2 washes
Aroclor 1242 0011 0.02 0.13 83
Aroclor 1254 0455 0,06 0.62 B9
Aroclor 1260 0,04 0,00 0,04 Q0
Total FCB 0.71 0,09 0.80 88.6
Sample 507, Station 2, Lepomis sp., 4 grans )
} Recovered
First 2 washes Jrd wacsh Total in First 2 washes
Aroclor 1242 14,49 7.10 21,60 67 o
Aroclor 1254 14,37 4.58 18,95 75.8
Aroclor 1260 Loy 0.57 8,40 £9
Total PC3 33,78 12427 L£,05 73
Sanple 532, Station 7, Lepowis sv., 7 rrams -
3 Aecovered
First 2 waches Jdrd warh  Total in First 2 washes
Aroclor 1242 0031 0,54 [
Aroclor 1254 0,99 0.78 1.78 55
Aroclor 1260 0427 0,14 0,52 €5
Total PCB 1,58 1.k3 3.06 5146
Sample 192, Station 2, Levor's sv., l4 grams
’ ¢, Recovered
First 2 washes Jrd wash Totzl in Firszt 2 washes
Aroclor 1242 1.8 2,78 [P ()
Aroclor 1254 LG 47 2430 5,87 65
Aroclor 1260 5477 046 Sells o4
Total PCB 12,12 a3l 17,55 &3
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Table 1
(continued)

Semple 401, Station 8, Roccus sv. , 12 grams

% Becoversd

First 2 washes 3rd wash Total in First 2 washes
Aroclor 1242 0,0 0,03 0.09 6i.
Aroclor 1254 0.24 0,10 0.L5 76
Aroclor 1260 0.05 0,02 0.08 72
Totlal FCR2 047 0.16 0.8) 74
Sample 493, Statlon 2, No‘ropis ghs, lel grans
% 3ccevered
First 2 wvashes Jrd wash Total in Pirst 2 washes
Aroclor 1742 21,23 .10 27 ks 777
roclor 1254 24,43 4,88 29,32 83
Aroclor 1240 9.58 0,63 10,22 23,7
Total FCB 55,36 11.63 66459 8z.6
Sample U494, Station 2, Notrzarts SDs, 1.4 grams
3 Pecovered
First 2 woshes 2rd warh  Total in Fizst 7 waches
Aroclor 1242 13.67 .72 17440 78,8
Aroclor 12°4 15.24 3.04 13.29 %)
Aroclor 1260 7482 0,38 €.20 as
Total PC3 36,74 7.16 43,01 €34
Sample 497, Station 2, Levomis SDey 13 grams
. % Recovered
First 2 warhes 13xd wach Totsl in First 2 washes
Aroclor 1242 939 [ 15,78 <5
Aroclor 1754 7.8 2,50 2,09 7h0
Aroclor 1260 3.10 0.15 3,06 9s
Total TC3 19,59 7451 2750 724
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Sample 498, Station 2,

Table 1
(continued)

Leronis sv., 419 grams

% Recovered

First 2 washes _3r3 wssh  Total in Firnt 2 washes
Aroelor 1242 u,33 1.51 Lot 7L
Aroclor 1254 4,65 1.02 2467 81,9
Aroclor 1260 1422 0,21 1,04 &5
Total FCB 10,21 2475 2496 78,7
Sample 499, Station 2, Ganbusla affiniz, .7 cranc
. Pecovered
First 2 washes xd warh  Total in Fizct 2 waches
Aroclor 1242 10447 3.62 la,1¢ 74
Aroclor 1254 10,71 1.81 12453 85,5
Aroclor 160 2426 Coltl 2467 84,8
Total FC3 23.b5 5.85 29.21 o
Sample 502, Statlon 2, Noiroris se., 18 crarms
% Recovered
First 2 washes 3rd wash Total in First 2 waches
Aroclor 1242 6,03 2463 Gec? (£
Arocler 1254 14,16 7425 21.51 65,8
Aroclor 1260 10,75 1.49 2e2h 87,8
Total PCB 30,95 11.47 bz a2 72,9

Sample 428, Station &, Dorosopna cevedianum, 2.7 !'Tans

5 Recovered

First 2 wa-hes Ird wrsh To*n] in First 2 waghes
Arocler 1242 2425 b2 2.F EY)
Arocler 1254 2,82 0,20 3.13 o)
Arncler 1250 0,82 0.03 0,55 6
Total FC2 €401 0,48 b.La 2.6
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Table 1
(continued)

Sample 429, Station 4, Dorasoma,ceredianum, 3.8 frams

¢ Recovered

First 2 washee 3rd wash  Tntal in Firr4 2 waches
ppm Aroclor 1242 1.93 018 2,11 g1
ppm Aroclor 1254 2453 0.15 2.68 S4
ppm Aroclor 1260 0.71 0,02 0.73 c7
ppm Total PCB 517 0.35 5053 93.6

Sample 475, Staticn €, ilcrovterus so., 7.9 grams .
¢ Reacovered

First 2 vashes 2rd wash Total in First 2 washes
prm Aroclor 12&2 0.41 0,08 Cok9 8346
ppm Aroclor 1254 1,98 0,34 2.32 85
prm Aroclor 1260 0.46 0.04 Casl 20
ppm Total PC3 2.86 0447 Jalile 85.8

Sample 478, Station 4, iicronterus sn., 2.7 £rans .
3 Recovered

Firzt 2 washes Ari wach To*al in First 2 wa-hes
ppm Aroclor 1202 0433 0,10 c,u3 7o.8
prm Arocler 1254 1,35 0,33 1.69 80
rem Aroclor 1260 0.33 0,03 0,37 ze
ppm Total PC3 2402 04,47 2.50 20.8

Sample 480, Station 6, Microvterus sp., 3.3 grems
% Recovered

First 2 waches ird wash  Totzl in Fir-t 2 washeg
prm Aroclor 1242 0420 0,05 Co32 B
ppm Aroclor 1254 1.34 0.13 1e82 28
pom Aroclor 1260 0.24 0.02 0.2 <0
ppm Total FC3 1.85 0425 2,11 7.7
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Table 1
(continued)

pw
Sample 489, Station 2, Fhendcobius sp., 1.0 grams

% Recovered
First 2 waches 2rd wash  Total in Piret 2 waches
&6

ppm Aroclor 1242 21,09 3.37 2447

Ppm Aroclox 1254 14,01 1,40 15,46 G0
prm ‘Arocdor 1260 4,30 0,11 4,b2 97
ppm Total PC2 3S.41 4,93 44,35 88,8
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II. IN-FIELD STUDY OF PCB CONTA/MINATION

It has been established that PCB's are very hazardous to
aquatic organisms., Attempts to characterize PCB behavior in
the aquatic systems by comparison of data by different investi-
gators, collected at different locations and times of the year
and taken from areas of unconfined, ill-defined contamination
(oceans and lakes) have led to only partial success. The study
of many components of a more well deflned area, such As this
sepment of stream and reservoir, previously heavily contaminat-
ed by PCE from a known point source, should lead to more con=

clusive results,

A. Methodology:

A stream-reservolr system in Anniston, aAlahama was chosen
for thls study. This site was the location of a najor manufac-
turer of FCB's which result%%:)n high quantities of release in-
to the st}eam. The study are; is approximately 0 miles long
including a 51 mile sectlon of Choccolocco Creek and a 30 mile
section of the Coosa River and logan "artin Lake.(see Figure 2),
The collecting sites were as follows:

Statiom 1: Choccolocco Creek, Highway O btridge crossing (control)
Station 2t Choccolocco Creek, Highway 109 tridge crossing
Station 3: Cheaha Creek, Highway 100 bridse crossing

Statlon 4 Choccoloccs Creek, dighway 77 bridge crossing
Station 5: Coosa River, Highway 72 dbridge crossing (contrcl)
Station 61 Cooza River, Stemely Bridge, Logan Hartin Reservoir
Station 7: Logan liartin Reszervoir, abtove Logan ijariin Danm
Station 8: Loran Martin Reservoir, telow Logan lartin Reservolr
Station 9: Choccolocco freek,Highway 109 bridze crossing
Station 10:Choccnlocco Creek, Highway 63 brid;e cressine

tation 1l:Mouth of Chocenlocco creek

Statlon 12:Coosa River, Just helow the nouth of Foorhouse Creek

NONS 050332
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(ther ls.no.pg. 25)

Station 13: Logan lart!n Reservolr, 3 miles south of Hichway 34
bridge

Station 1lb: Logan Martin feservolr, 6 miles scuth of Kighway 34
bridge

This wa% a“6ne yenr survey with qudrterly fish :zanples.taken
fron Stations 1 to €.and one summer collecticn uns *aken at Statlon 9,
Startions 1,3 and 5 wer: control stations ~nd all -~ikers wers
stations of possible PO contamdnation, artarly water and
sedimnnt ~amples wers taken from Station 1 to 6, Dredged sediment
samples were taken at 3ia‘ions 10 to 14 during the summer col-
lecting period only.
Ablotic Ccmoonentst PC3's have low solubility and a hish ad-
sorptive capacity for reodiments and susrended ~ol'ls,

. le Soll £ror the hanks of the river was coliectw) i/ skine
ming off surface =0l into glacs jars.

i 2, Water for PCH and witsr quality analyses wis tokon in 4
300 ml BOD tottles,

3« The fine surface cedinenis were skimmed off in <«

E~4
.

To obttain suspended =5lids a punp was
Zallons of subsurface water in prewa
metal cans and later {iltared on 45(u ¢
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2iatic Com-cnents: To study the tioconcontration of ECi's,

12 renera of fish  rerresenting different trarhic levels
were collected, The fish were ldentified to stecies, but
only the genera were used in the statisiical analyces.

The following gesera were collected with a 10 foat -eine:

Canrostoma s9. The srecies are linted
Boro-oma svn,
Garturia srt, in Aprendix A,

Hypontalium oo,
Lormmin 594

N ieropterus «n,
Hotoniconuy  rr.
totvorie sn.

Flapicten was coll=2cted by pumping 10 rallaons o7 water
throwh a ;lankten net. Due to lack of plankton, it wis col=-

lected in the fall onl:-

B. Chemicrl Analvees:

Standard water quality measurements of diseclved oxygen,
alkalinity, pH, color, chlarideJ turbidity, sulfite, total
iron, conductivity, suspended solids, and carbcrn dioxide were
made with the D.0, meter and Jllach Kit.

The organic carton, humic and @lc acid concentrations
were neasured by the Walkley-ilack Methnd and Chen's technliques,

. -
respectively. The particle size analyses were done by Zmmm STI#0¥€2 §i6w »

¢ mwrasns

2Vt M ETE
. The extraction and cleanur nethods for PC* analyses
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of the sediment, soil and fish were done according to Veith's
and SPA's methods/tespectlvely.

A Microtek 220 gas chromatograph equipped with a N1-63
electron capture detector, a 6 foot x 0.25 inch o.d. glass
U-shaped tube packed with OV-10l and a nitrogen carrying
gas., The flow rate of the nitrogen carryving gas was 20 to
25m1/minute. The inlet, column oven and detector were operater.l

’/Q 225, 200 and BSOOC;res;ecuVEly. The chronmato:;rams were
" interpreted by the Webb-lcCall Hethod.
All of the above mentioned methods are presented in

‘the following pages.
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C. PCB Analyvsess In the PCE analyses, the samples must first

be extracted and then cleaned of other Impuities before teing

analyzed bty gas chromatography.

e 1. Extraction
Water Extractlon: Take 200 ml filtered water. shake in separatory

funnel with 50 ml of hexane (Veith, 1971).

’3 ’

Soil and Sediment Extraction: Use 10 to 50'}9.?, weight) of

soil or sediment. Soxlet extract for 12 to 24 hours with

250 w1 @:ede hexane.

Suspended solid extraction: Take glass Tilters previcusly used
to filter 5 callons of sample water, Extract for 12 to 24 hours

in a soxlet extractor with 250 al nanograde hexane,

Fish Tissue Ixtraction (EPA Method): A composite sample of fish
(several fish of the same specles and similar length welght)
welrhing 5 to 15 g (wet weight) is put into a(skr}tub
teflon capped test tube (155 mm x 25 mm).

1, Add 5 ml acetonitrile and blend on a polytron fer 1 minute

2

Centrifuge and decant liquid into 200 mm x 25 mm. sP)
topped, teflon capved test tube

3. Repeat steps 1 and 2
4o Add 5 ml acetonitrile and vortex mix for 30 seconds
5. Centrifuge and decant. Add liquid to the above

6. Repeat steps 1 to §
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7+ Add 25 m1 of 20% aqueous sodium sulfate solution and 5 ml
of nanograde hexane to decanted liquid
8. Shake for one minute. Remove top hexane layer with pipet

and transfer to 25 ml Kudernma Danish Concentrator Tube,
9+ Repeat steps 7 and 8 two more times

10, Concentrate hexane to 0.5 ml

24 Florisil Cleanup
Florisil PreparationiActivate florlsil by heating at 130 C
over night, Add 20 gto a size "B" chromaflex column and top

with 2-5 of anhydrous sodium sulfate,

Sediment, Soil and Suspended Solid Cleanup: The extracts of
the sediment, soil and suspended solids are transferred

directly to the florisil column,
Tissue Extract Cleanup: The tissue extract is transferred to
the florisil column with 40 ml of 5% ethyl ether in hexane

solution,

Ds Interpretation of Chromatograms: The Webb-McCall method (1573),

"Quantitative PCB Standards for Electron Capture Gas Chromatography;
A Technique to Guantitate FCB's in Environmental Samples" was used
to interpret the sampless

The chromatograns of FC3's from envirormental samples usual-
ly show some evidence of degradation or meiabolism. A sample may
contain a single partially degraded Aroclor or a combination

of Aroclors. Such samples can be quantitated bty using the standard
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Aroclors (Figures J-$) and DDE (Figure &), the data tables
(Tables 2-#[) and some computational rules. The key principle
is that the total amount of PCB present is the sum of the
amounts from all individual peaks.

To quantitate PCB's, chromatograph known amounts of the
standards. Measure the area for each peak. Using ﬁ;v- Tables ‘
2-% determine the Response Factor (ng PCE/area) for each peak.(Tables §=¥).
Chromatograph the sample and measure the area of each peak.
Multiply the area of each peak by the Besponce Factor for that
peak ., -

Environmental Samples Containing lore than Cne iroclor: MHost
FCB~contaminated fish, water and sediment samples contain residues
of several Aroclors. Usually the sample chromatogram can simply
be divided into 3 ee;%‘rate‘ areas and the peaks in each area
fnuantitated by using thé appropriate Aroclor. Feakz with
rete\:tion times of 11-70 are compared individually tz:Zorrespond—
1n5f\ir:':\.;oclor 1242, peaks with retention times of ﬁb-l?b are
compared to the corresponding peaks in aroclor 1254 and peaks
of larger retention time are compared with those reaks in
Aroclor 1260, The peak areas of the samples are multiplied by
the Respose Factors from the peaks of the aprroprlate standard.

The following calculations were used:

rmean weight &
nz/ul in ( ) (represented by
1. Response Factor _, standard ul tested 2ach neak

for each peak - area of the standard
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2« ng FC2 in samrle reak = (area of =anple ;«:ak} (Res;cnse Far:tcr)

3¢ rpm FC3 . ftotal n~ in samnle) ! total veluhe of sam~le (mln)
in sample ” ul tested (total weight or sample (zms

Table 8 is an example of the ICB calculatich for sinple #78, (T~ 7)

&

Campostena spy from station fall collecticn.

As described earlier in 'Collection and Analytlcrl Froblams®,
there were numerous s mples which contained an unurually lar;=
reak at roiention time 100 (Figure ). lost of theen nccurred
at séaions 1,3 and %, all contrels ﬁ';f.frlomtml aerr acriculiuvel
and cattle fields, This reek generz2lly conntitues 20« 200
of the iroclor 1254 faund,in both standiards wnd other canples,

In those sanples where it 1= large (greater thup 0 of the

°

sroclor 125&) it is aijusted to repreceut no <
of the Aroclor 1254 nmeasured. Table 9 zhows how thiz wiz dene,

The residual was thowht to te DIE,
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Table 2

Composition of Aroclor 1242
(Webb-McCall, 1973)

Mean R
* Weight Relative No. of
RRT? Percent Std. Dev.” Chiovines
11 11 35.7 1
T 29 . 42 2
~S-e1 13 2.0 2 '
28 110 50 277259,
. 3_|78%
32 .61 4.7 3
37 11.5 5.7 3
40 111 6.2 3
47 8.8 4.3 4
54 6.8 29 373337
4_167%
58 5.6 33 4
70 103 28 471907,
5_| 107,
78 36 42 4
84 27 9.7 3
98 1.5 9.1 o
104 23 ° 16.4 5
125 16 20.4 573857,
6 1157,
146 1.0 10,9 3Ty
6_!259,
Total 95.5 -

*Retention time relative to p.p-DDE=100. Measured
from firzt appearance of solvent

*Standard devialion of six resuits s a percentage
of the mean of the results. .

From GC/MS data. Yeaks containing mixtures - f '
isomers of different chlurine nuntbevs nre brachated.
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Table 3

Composition of Aroclor 1254
(Webb=ilcCall, 1973)

= ST i
Mean Bl
Weight Relative No.of i
RRT Percent Std. Dev.® Chicrines: ’
47 82 37 4 '
54 29’ 26 4 1,
38 14 28 4 .
70 132 . 27 259
: 5_1757
51 173 1.9 3
98 7.3 5.3 5
101 1.6 3.8 5
125 15.0 24 577707
6_j a0 '
146 10.4 2.7 57 e,
. 60 '
160 13 8.1 I
174 8.4 5.5 6
fai ) 13 184 ]
a32 16 26.1 T
Total 100.0

*Retention time velutive to pp-DDE=190. Meustured
from {irst appearance of solvent.
tStandurd devialion of six results as a percentage of
the mean of the resulix,
From GC/MS data. Penks containing nixtures of
-isumers are bracketed

- - -
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Table 4

Conposition of Arocler 1260
(4ebb-#cCall, 1973)

Mean

Weight Relative Ne. of
" RRT* Percent Sid. Dev.® Chlorinese
70 2.7 6.3 b3 !
84 4.7 ‘1.6 5
~ 98 38 35 mt
t o104 5 160% |
6_'40%
117 33 6.7 [}
125 123 33 G157,
6_'S57,
146 141 3.6 6
160 4.9 22 67500,
T_150%,
174 12,4 2.7 [
203 9.3 - 4.0 [ L
7 1008
|7232 =
L 244 0.8 3.4 6 1077
7%
280 11.0 2.4 7
332 42 5.0 7
372 4.0 8.6 8
448 6 253 8
528 15 10.2 8
Total 98.6 '

*Retention time relative {o p,p-DDIS=100. Measured
from first appearance of solveni. Overlapping peaks
that are quantitated as one peak are bracketed.

*Standard deviation of six results as a meun of the
results,

tFrom GC/MS data. Deaka containing mixtures of
isamers of different chlorine numbers are brackoted.
“Composition defermived st the center of peuk 101
*Composition delermined at the center of peak 222,
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Table 5

Response Factors for Peaks 11 to 14%
from Aroclor 1242 Standard ( #:Gyze )
a lprrm Concentration (3/22/7%) ‘

area of‘ peak at: mean welght Response
Feak # attenuationz 64 3 Faztor
11-21 0.028 1543 27,321
2832 0.062 17.1 13,790
37-40 0.169 22,6 6,686
uy 0,070 8.6 5,286
5&-53. 0,101 12.4 6,139
7n 0,107 10.3 4,813
70.20 0,061 %] 4,164
of-104 ) 0,040 B 4,750
125 0,010 1.4 2.0C0
156 0,007 1.0 7.143
Table 6

Reasponse Factors for Peaks 70 to 1974
from Aroclor 1254 Standard ( .= -7ywy <)
a lppm Concentration (3/22/78)

area of peak at mean weight Reagzzonse
Ik # attenuation T64 -5 Factor
70 0.034 642 9,118
gu 0.019 443 11,316
Q8«104 0,127 1342 5197
125 0.177 1743 4,887
1u6-160 0,300 21.1 2527
174 0,188 15.0 3.989
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Table 7

Response Factor for Peaks 201 to 528

from Aroclor 1260 Standard

(~

a lppm Concentration (3/22/78)

-
Svre ¥}

area of peak at area of pesk at nean Wweisht Response
Teak # attenuation 128 attenuaticn 64 ] Factor
203 0,190 0,280 2,3 1,224
232-244 0.212 0.424 2.8 1.15
220 0,29 0.592 11.¢ 0,929
332 0,114 0,228 4,2 0.921
372 0,114 0,228 4,0 0,877
unn 0.010 0,070 0.4 1.500
€28 0.C2 0.025 1.5 0.372
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Table B

Calculation for PCB Content of Sample #78 r Freene 7)
Campostora sp., Station 2, Fall
Sample Volume = 34,5mls
Sample Weight = 11,83 grams
(3/22/78)
P area at area ZZ Respose
Peak att, 512 att. & Factor ne PCB
11=-21 0,068 0.573; 27.321 1'4.533
28-32 0.157 1.256 13.7%0 17.320 1242
3732 0,270 2.160 64686 14,447 Standard
47 0,241 1,928 6.286 12,119
54-58  0.274 2,192 64139 13.457
70 04310 2,480 5.187 12,864 85:1107nr A1242
7a-86 0,322 24576 4,657 12,589
98-104 0.384 3.072 34517 10,804 1254
125 0.242 1.936 3.589 74723 Standard
186-160 0,261 1,928 34343 6,445
174 0,170 1,360 34000 L,n80 L1 fllog AL2SS
203 0.071 0,568 1.224 0295
223=244 0,040 0,320 1,156 0,370
270 0,046 0,368 0,929 0,242
32 0,008 0,064 0,921 0,059 1260
372 0.014 0,112 0,887 0,059 Standard
48 - - - --- 1,500 ---
w28 - - - - - - 0,872 - - - 1,565ns A1260
Total 127,929

Using Equation 3 above:

Aroclor 1202 . (85.11 ng ) (3515 nl ) - 49,628%0pm
- 83 erams/”

in sample

1.5 grams )"

Aroclor 1250 . [U41.641 ng
in sample -

——~ N
&
.l\
2

in sample 11,93 grans

Total FCB =

Aroclor 1260, (1 %65 HE)
7
5ul

( 11,83 gransf ~

) . 24,2808prm
W, 5 nl ) = C,9125pm

12 _Q?_OM) ,’zu.= nl Vo TheS97Pm
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Table 9
Calculaticn for PCB Content’of Sample #3293 ( Frawsiiy

\
Lenomir ' n72lot!s, Station 1, Sring /7
Sample Volume 2 3(rls
Sample Uelght = 2.8%ms
(9/30/78)
Area at Area at Response

Feak ¥ Att, 8 Aat+, 128 Facior rr £C3

37 0,004 0,00L2 Q00 0.C01E Al242
by 0.01% 0,0016 7471 0.0077 Standard
54 0,008 0,00C3 W40 040022

70 0,007 0,0016 7472 n.0173 0,024n
&L 0,052 0.C032 5417 INYTE)

#2104 0,128 0,00€0 by22 0.0337 A1254
125 0,079 0.0042 L.c7 n,moeo Standard
16 0.079 0.0049 3,50 0.C173

170 0,00 n,0027 2,47 0,0068 0,097 2ne
202 0,045 0.0028 3.6L 0110

P C.035 0,0n71 3455 00078 ALZ60
2°0 0,030 0.0018 2,00 0.70%2 Standard
o €.033 0,0020 2450 0,050

o n.018 0.0000 ) n,orR 0,03007
Total UelZ21

* Feak Q=104 rerresent, oximately W5 of '~ [ aeler
1784 nezsured, It 3 ore, reduced to mml: 7.
the aroclor 1254 and it’s new valuve is 0.027n7, The
amount cf Aroclor 1754 fcund is thercfore, 0,0%55rc
and the toial is 0,1404ng PCB,

The new fizures are then used in Equatiosn J as &in Table © to
yield the following results:

0.0488ppm Aroclor 124z
0,1768prm Arocler 1254
0,063%prm Aroclor 1260

0.2903ppm Total FCB
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centslium, The station loeatlon is- cirnifice=nt

A. DATA SUIIMARY

Tables 10 and 11 chow the results of the T=may annlysis
of Variance. Two different pregrams were used, hoih rielains
=in3lar reeults. Tahle 10, from the South Careli=a irr-vam,
shows that toth the s‘2tion location and collectin: gezean
have a si nificant® influerce on the accumulation A FI2 by

#irrornterts and Notrn-t-, The weicht of the {':h o areatly

had no effect, The accunulation of ICF bv Jo-rvi-

ad hy both the stat’cn lncation and w-l-nt, Byt et ry nvcagen,

Cnly lepsmic, Hicrarde-us end lolronic were tec-tad in ‘hig

NTIINN,

Tadlo 11,1s the SF35 Ancva Tables 4 2-wiey

usinic total PCB by welsht with station and seascn was done

Cicroricorus

¢ Derosoms, Garmburnis, lvrondtelium, leronicz,

a~d notro~is, There is 2 sicnificant relatisnshirc fetucen

weirht and FC3 concentration in all }L--'l A, teci~rd excert

o

4 grmERA while the season is sirnificant in the accunulation

of ICE by Dorarsoma, Z'orortaru~ ond Matrasis,

Tatle 120 is the .nova {rom another analy«is of varionce

(3P3S Fro-ram) to detiermine uhether there s & rimificont

PRI

difference in the accunulation of FCZ W L :."."IERA)

Noronoma, fennnia, Hicycrtevns and Uot-nris 2t staticons

Simificant- p < 0,05 MONS 050353
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1,2,%4,5 and all 4 genera from stations 6,7 and B csllectively,
Again it shows that weight is simificant in the accunulation
of PC? by there genera at all stations except #1. It also
shows that there are significant differences in the mean rasidue
lavels 0f these 4 geners a% statlons 2 and 5,

All of these analyses, therefore, shew that the accumula-
tion of PCE by fi:h 1s related to staticn locaticn, wWelsht,

season and species of fish.

MONS 050354



Station
Seasnn
Welzht

Staticn
ceannn
wal-ht

Station
Seascn
Veirht

Tabtle 10

2-Way Analysis of Variance
( so. Carolina Progran)

Levomis spe

DF _HS_ F

7 $24172 35,150
3 0,19 2,176
1 0.059 0,957

7 3072 5007
3 0.1% 3.623
1 0.055 1.003
Notropis rcp,

oF 1S F

3 5.008 14,00
3 0,125 1,870
i 0,026 1,212

n,0203

G075

l).';(‘(,‘l
C.1zth
0.0005

D¥- Derrees of Freedon

kS=- 'ean Znuare

r- mimificrnce of F

MONS 050355
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Station
Season

-delght

Station
Season

Wt o
Wolzht

Station
Season
welsht

Statien
Season
welight

Table 11

2-Way Analysis of Variance
(SPss Program)

F us F

D ;

M 1.2z 20,536
3 0,170 3.000
1 0.306 5,579

Gambusia affinis

oF RS :
3 3,766
2 0,03k
1 1,779

Hvrentsllium sn.

DF NS F
2 24456 124624
2 0,021 0,105
1 0,285 1,443
levomis cn.
DF ¥ F
7 G.752 142,857
3 0.087 1.280
1 8.389 122,866

MONS

D
0,001
€0kt
£.027

S
G.601
C,201
0,251

L

C,001
0,283
0,001
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Station
Season

Weight

Statien
Season
Weight

Tablg L1
(continued)

Hicropterus spe

NS
1,936
04240
2.291

W Ng
I

Notrovis sp.

1S
8,333
0.293
1.525

H\W g
3

25,010
3.601
34,329

i
152,382
S35k
27.887

2
0,001
0,003
0,C01

DF- Degrees of Freedom

S- iean Square

p- Significance of F
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Table 12

2-day Analysis of Variance
(SESS Program)

Station }

DF MS Z D

Weight 1 0.611 3.727 0,059

Species (5,6,8) 2 0.115 0,704 0.499
Station 2

DF Ms _F D

Weight 1 0.303 5,709 0,020

Species (5,€,8) 2 0.170 3.203 0.0u8
Station 4

DF MS I D

Weight 1 0,329 714 0,0C8

Species (2,5,6) 2 0,099 24223 0.116
Station 5

DF NS F T

Weight T 24336 31,836 0,001

Species (2,5,6,8) 3 0,364 4,959 0.004
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Tadle 12
(continued)

Stations 6,7 and 8

DF 1S i
Weight 1 0.389 8,111
Specles (2,5,6,8) 3 0.154 1.809

D

0,005
0,150

DF=~ lesrees of freedom
M3= Mean Square
P~ significance of F

Specles 2= Dorcsoma sn,.
5=~ Leromis sn,

€= dicropterus sn.
8- Motronis s
cQrronls

an
————

MONS
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Be THE DICTRIBUTICN CF FCB IN THE RIVER-BESARVCIR SY3TIH A3
RIFLACTZD 3Y THI BESIZUE LIVELS CF & SPUCIES CF FITK
PCB levels of all samples are rresented in Aprendix Ae
The mean Aroclor 1242, 1254, 1260 and total FCB for each
species at each station and season are

»

presented in Appendix B. Figures § to 1¢ are histo-rins dis-
playing “these mean residue levels (total PCE) of joroscra,

*,
Lencmis, Ficropterus and Yotrorie ¥n stations 1 to 2 apd all

4 seasons, In general, fish collected zt control stition #1
on Choccolocco Creek have very low ECB lsvels (< lppm),. Fish
rom the other contr»l siation (#5) on the Coosz iver are in

the 2rmm ranie. There are 2 exceptions. Ore fish ramnle aich of

Lorzsoma and liicropterus from stations 1 and 5}rcs:¢ectiv'zly)are

in the 10pr» range., Very high levels are found in Zich frem
a =anrle
station 2. They rance from Zfin-'l.e“cm'_:_fto 16:? o

sample with means rengin; Srom Qppm in lerenis 4o Trirm in

Canrostoma, These levels decrd¥e with increasin~ dlstance from

the outfall to Logan Martin Dam (&Laticr\ 7).where nean levels

el

are in the 3rpm range., However, there is a slisht increase
".
i station 8, Jjust below Logan iiartin Dam In all & cenerz,.

There is no apparent high accumulation of FCB in ihe reservolr

6t

Lgtatlons 6 and 7). Table 13 chows the }l‘decrease from station
to station 1n all 4 species.

Tablénl.“ and 15 show the humic and @lc acid content,
and the orsanic carbon content of the sediment frem Stnticnn
1 to f Tadlen 16 and 17 give the water qualiiy 3ata collected

at the survey sites and the UCGS site)respectively [cee E.:._',l

for collecting siteqs TablelB and Figures 1A to 14 chow the

MONS 050360
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particle =ize analysis of the sediment., The differences ir
particle size, organic content and humic and fluvic acid contents
o ant slelwr
of the sediments’do not appear to affect the distributicn of
AY
FCB 1n this system. The water quality fluctuatisne do nct seen

to affect the distribution of FCB in the system ei‘hur, ATATE

comtooof Tne effect of water quality on the uvptale of FCB

WISEUg Ll 7 . —— .

s orewpreet in section . Therefore, eittier the fish con-
centrations do not indinzte the ablotlc FCR contert c¢f ths
stream or)'n' thede parameters measured, humic zni luvic acld,

organic centent and various water quality znalvses, do not

sveten, The

grently infiuence the distribution of FCU in
gral Meldal, .,'_.;'.‘r;m¢)

PCQA":B each station is closely related to

the outfall,
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Station L,

Station

Station

Station 7, ¥

Ztatien

Statien

Station

Station

(Dorosoma g Lersonis, Micranterus,

6,

bl

2,

L"l

2

<

ul

Statien €,

Statien

Table 13

Percent Cecrease

of All iroclors

with virtance from tne Cutrall
in L Gererac
of Fish

Motreoni-)

Dorosoma sre

554

Aroclor 1242  Azoclor 1254 avocler 1260 Total FC.
brn A bra 3 nem g orm i
Fall 10,58 13.70, . 3.12 <74
87 >75 ez > E
™11 1,527 3435, 0,57 543
Iinter 5,33 €51 L,Ch 15.8
> €9 >67 cu £
!Inter 0,62 2415 0406 7406
Leconts sn,
Aroclor 1742 Aroclor 1254 Arcclor 1260 Total 1”‘
reT 4 nem 3 ~-r 5 T 5
Vinter 10.70> 10.5% 4 b.ﬁ’/‘\ -E.Lt>
75 0 68 &
dinter 2.62 L, ub 2,027 7.1
Sering  5.01 r,e0 0,72
P\ J*I36 >
Srring 2.58 ° 2.2 *ISTY 1174
7 °7 ) / >V R >sys
Sprine ". (NS L
> >
Spring O, 1" 1.27, NeZI- 1,¢

* 1. T Increace
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Table I}
(ccntinucd)

Leroriz svo,.

Aroclor 12Lk? wm‘" or 17'11 Areclor 125G Todal
o % oy o 5 ocm L

Station 2, Summer 9,34 d 14\ s 204EN
;6\8\ ,\ 5T Y

Station b4, Summer ?.“‘7 € 5‘ ”‘\ 2.8 "l\'\ 123 7

D617 9% > il e > 6h €2 Y ¢
Statlon 6, Sumer 1.18° 7 3.Ra 1.07_/ v 6.)0'l
> 637 > é/ >?;>/ >

Station 7, Summer O,lL4/ 1,31~ ok

Hicrorterye ~-

arsclor 175t srnglar 1740 Total I
— - e : ..
Station ~, “inter 5,17 BT
NN > e SN
Station L, 'linter bt on 2,07 oF 11.7 cr
>°0 > 58 ens
Statior 7, “inter o.fr’»/ fa e 1.>2/
3tation 2, Soring 11,10 11,u0 20 29,
> a3 NELN "IN >
"tation L, Spring 1,43 ©f 8,08 b 5.31 £F 17.7 7
= RE 2 L )
- ) ;}/ ;;// ‘>5:
Ttation %, Sprinz  €,3% Se2k .08 7-9/
Statior 2, Summer €.08 .85 2.37 14,3
?93 >n > 8 > &
1 Station 4, Summer 0.43 1,70 0.38 2.2
* I- FC3 Incresce
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Table 13
(continued)

Notrovis sp.

Aroclor 1242 Aroclor 128k iroclar 1260 Total FCB

Yot o TIm < prm < nem %

Staticn 2, Fall 1&,.,68 16,39 $e03 68,1
>58 Sal 3% > 95°

Station 6, Fall 0.36 1.52 0.24 2.4

Station &, Sumner 0,76 2,39 ou
6/ :} 32
Station 8, Summer C,27 1,50

Station 2, Summer 15,50 18,00 R,0A 42,9
: >}5\ %1\ > x >3
W5
>
1/

MONS 050364
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. Table 13
Winter 1/16/78

Station 4
Sample Average ¢
Number Species Yeleht 1242 1254 1260 Total
212 L. megalotis S0 155k Koo 1,570 770
204 L.macrochirus 1.22%0 +5055 2.4305 .ALL6 3.7328
205 " " 1.3254 9949 246212 1.2132 1t 48294
205 " " 1.7458 1.3363 3.4833 1.9391 6.7639
214 L.megalotis 1,8308 2.3300 4.3323 2,0840 6.7769
215 " " 2.1524 2.8515 5,119 4,1437 12.9071
208 L. macrochirus 2.4059 1.1450 2,7679 1.4338 5.3459
217 L. mezalotis 245511 1.4165 3.7281 1,3360 6.4839
207 L.macrochirus 34132 1,2149 3.5010 2.2212 6.9971
216 Le mezalotis 4.1435 3.5729 39721 1,7201 $.2652
213 " " 5.1205 1.5357 2.9538 <9204 5.5800
253 " " -, 23,2148 - - - -
252 » " 29.8491 542796 745718 3.55% 16,4054
251 » " 39.3579 6.1021 77304 2.3695 16,2020
250 " “ 49,6747 6.2332 7.6711 3.084¢ 16,9491
249 L. macrochlrus 6k.3015 3.1502 LR 1.5112 38,7019
211 D. cepedianun 7.3337 h,7863 6.2385 L1031 15.1279
210 " " 7.53a1 6.2821 6.6235 3.7603 16.£590
279 " 10,1191  2,600% 2,953 7351 6,238
247 " w 34,1104 7.6749 10,2485 7.4723 25.3359
210 e ccoste 9.78352 5.6985 5.4548 4.6228 1<.0814
218 " " 14,4092 3.5215 3.5215 1.9%00 7.6264
Table 14
Spring t/i4/78
tation 4
Sample Average
Number Weizht 242 1254 1250
332 2.7825 1.3951 549501 L2051
331 J.3z82 1.0077 3.2515 1.1559
1 J.7239 2.8256 4.6230 2.2728
J29 433 5.0234% 12.3239 7.3252
0 " " 4.8337 2.622% 5.3414% 2.5032 12,5021
328 " . 10,5141 1.3628 34,0450 3.4673 9.7783
327 " " 13.5351 3.2574 6.u473 3.0783 12.7832
326 " " 20,5773 3.0563  4,u313 2,1652 9.6%38
I3 M. puactulatus 10.9306 1.6387 8.0657 8.0135 17,7220 N
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Sample

Number
Ty

2
L7
430
k29
h26
425
[+

w48

bl)
Lué
by7
435
L2
bhs
{17y
hits
Wy,
449
431
¥4
433
432
u3

439
437

Specles
D, cerpedianum
" "
" "

G. affinis

Le maernchivus
L, sp.

- “

L. cyanellus
Lemacrochi=:z
L. nicrolophus
" "

L, marainatus
L. cynnellus
L. mace: 3run
L. cyanallun

"
" "
" "
Lo magaintis
" "

" "

‘Tadble 15

Summer 8/3/78

Station &4

Average

Weioht 1242

2.7493 2.5087

247939 3.3218

3.5307 2.0174

3.8151 2.1136

4,5503 2.6393

4,9130 3.4383

50738 2.4676
#2859

»3751

H4205

»5133

7155

27596

8277

+8332

1.0087 - 2,2563

1.040% 1.3977

1.0985 2,7514

2.2295 1.821¢9

3.1557 3,0221

3.9559 10,9569

8.7307 3.5268

110.9351 4,0612

10. 9%¢98 349904
11.8181 L4,3049

5.9722
21,2335
6,8%C5
7eliG43
7.1512
7.3075
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4,3333

L5538

1,0793
1,3057
2.4953
1,7223
1.4975
39805
1,0428
1,5519

L0

2.2235
8,3046
4,004
3.ah93
3.2618
3.5538

Total
6.5903
9.7521
6.1887
545326
6,0649
10,0442
5.71€1

19,5970

b,3533
50007
55769
10,1493
7.9927
7.7058

1,027
11,2427
50,5707
14,8320
15,5573
1445236

15.1%53




Sample
Number

Specles

1541
142
128
146
14l
b
149
32

147
31

150
129
143

137
133
176
139
134
138
135
132
131

125
126

127
140
130

»

L. macrochirus
" "

Lemicrolophus .

L. megalotis
L., macrochirus
1. megalotis

" "

L. microlophus
L.megalogis

L. micrelophus
L. megalotis
L. microlothus
L. macrochirus

Pimephales sp.
" "

D. cepelianun
“

No cryrolzucts
Ne venustus

M. punclulatus

~
.

caprodes

Average
Weight,
.9020
1.4070
2,0500
2.08G4
2.4353
2.7171
2.78u9
2.8858
3.1929
345555
L,2168
5.9076

11,4299

J1348
.1952
.9168
2.1683
2.217L
2,3221
2.4670
2.6145
3.3437

5,049
17,3150

1,535
1.8312
5.0548
12,1416

Table 16
Fall 10/5/77
Station §

1282
#1674
1057
1187
21636
2172
.12
1817
20799
W710
1225
1517
.2684
.1082

+1390
124k
2438
1857
1738
#3382
+3901
+1939
15022

4273
8754

W1474
1557
L1245

L1592

1254
.3733
6UL10
. 5043
.8d22
2.0555
+7893
$9762
4947
1.0579
.8136
7006
1.3913
1,301%

1.1514%
«9L28

1.5606
1.6201
l.2u7s
1.9543
2.G087
1.5354
4,3089

1.7355
2.4517

2085
1.8595
2.0564

2.1071
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1250
0572
L0l77
JOELY
066k
.2130
.C403
L0915
L0247
.09350
L0811
.1342
21339
L1740

0587
L0278
042
.08
.CoBe
L1055
1771
706
2522

. 5280
. 0966

.0886
L3085
+3558
-0977

Total
1.0979
27945
#7072
1.1124
2.5003
«9552
1,295
« 5554
1.3362
29772
9356
1.7937
1.5819

2.5217
1,1322
1.868%
1.5767
1,520
2,35%2
J4702
1.8000
5.0953

2.3157
34237

+6530

2,32C1
2.5370
2.6640

=
Y
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Tatle 17
Winter 1/14/78

Station 5

Sample . Average

Numter Species Welznt 1242 1254 1250 Total
227 L. macrochirus #3950 «0032 20030 060 0523
228 " " 8707 L0084 | 1849 +0315 +2250
‘226 " " 1.0992 .02438 2611 0664 «5504
221 L. megalotis 1.3617 #0291 6271 .103¢ «7599
225 » " 1,9668 .0318 . 5547 0784 6650
222 " " 2.0925 .0506 6700 .0700 .7908
223 » " 3.2926 .0357 .705% L1059 84725
224 L. racrochirus 3.6123 .0330 .5618 L0814 5763
257 " " 30,7078 . 5084 2.5102 6583 3.6770
229 D. cepedlanum 4,2895 +2153 1.2618 L07L2 1.5314
232 " " 4.9291 1854 1.2Gu6 1.,2017 1.6013
233 " " . 5.5039 $7791 1.8635 .8075 3.5603
270 " " 6.23679 » 5542 1.995¢% J148L 2.7077
230 " " 9.5379 ,0Ls2 4733 JOL95 .5583
256 " " 26,1088 - 1,0286  2.6953 JLGly 4.2184
220 M. punctulatus 2,707k 0403 1.0657 J1531 1.2691
255 M. salmcides 21,4489 .2243 1.3755 .3592 1.9701
256 Roccus chrysans Lg,7712 .3851 3.0676 .5L20 4,,2548

MONS 050468

“

>



Sample

Number

350
351
378

352
79

%0
350
%8
32
260
)
%7
358
36
385
36h
35
353
355
377

356

Specios
M. punctulatus

s coosae
” "

D¢ cepedianun
"

"

L. macrochirus
" "

L. marglsatue
L.symmuetcicus
L. margtnaees
Le symitziriens
Lo martinare

" "

" "

L. macrachtirus
"

Lo megateiis
" -

N. venusi:ls

Spring 4/14/7¢

Table 18

Station 5
Average
Yeighnt 1242
547950 +0520
12,5682 1355
35.5847 <3345
16.2935 343
28,0201 4.0385
1.5781 «1269
2.6700 W1lls
2.8u86 .Q510
3.0063 0559
< 3.5924 0795
3.878% L0135
4,7420 1268
4.8337 €959
5.6412 »0351
5.8246 0675
7.1032 ,02315
7+9334 1713
9, 5764 L0493
11,7433 - 0013
20,2348 2379
3.7516 JLoss

125
#0282

1.7023
2.9622

#8580

10.7762

.80s5
7775
8673
$7594
6055
3663
.Bl60
1.2377
» 765G
1.2764
BIE7
2.565%
1.,0757

12¢0
«0972
+3807
+5359

+0336
1.3729

W1126
R EE ]
$1206
.0707
JHau7
.0958
0852
L1554
.0362
L0828
0560
«31G5
«2538
11756
13501

6533

MONS 050465

Intal
27775
2,21€3
3.5329

1.3031
16.1867°

1.0622
1.0359
1.0395
+8482
7808
4162
1.0290
1.4931
885



Sample

" Nunber
12
411
405
410
407

423
418
420
b21
k22

uos
402
Lok
Loy
403
03
417
418
416

L1y
408

Specles

Yo
"

™
herd

M.
M.

D.

”
"
"

L.

L. ma

L.
L.

punctulatus
=almoldes
punctulatus
salmoides,

ceradianun

macrochirus
w

"

Axcvechirus
"

Piwernulan sp.

Table 15
Summer 8/3/78

Station 5
Average .
Weirht L1242
1.7578 1004
2,6238 21064
9.1917 .0683
9.5690 +C66Q
11,0993 .0812
3889 --
2.2079 ="
3.401C «1E64
3.7027 «2506
4.7950 1352
1597 +1165
6123 .0707
7650 »08U4
1.0664 L0852
1.8527 .1560
7.8234 .1333
8.3556 .2794
10,7245 L0614
13,02L8 .0337
5221 470
1.4726 .1663

1256
#5100
£S04
6458
6233
34234

+8107
1.0506
- 5559

501G
7435
JLeséh
. 5786
1.3139
«Gedl
1,9357
» 5921
$21E9

S4i30
1.7726

1250
L1430
.1655
1332
21264
L1612

MONS 050470

Total
7629
1.1665
R0
L8154
3.6658

-T

-
1,1607
1.4798
<7470

7236
5558
6620
\7519
1.5238
1.2222
2.3176
«7303
L2545

1.3507
2.3009



Tatle 20
Fall 1¢/5/78

Station 5

Sample Average

Humbex Species Yelght 122 1234 1240 Total
20 N. venustus 1.3038 #3032 l.8260 2473 244430
21 Fimephales sp. 2.7u64 «3780 1.6335 21268 7.1260
156 L. megalotis 3635 5864 1.9760 22031 2,855
[ I..macrochirus 4,1023 J7086 2.0330 A8z 2.7010
154 L. megalotis 5.1669 L4553 1.3305 L1030 1.8534
153 " " 6.3956 0943 1001 L1508 351
Ls L. macrochivrus 7.6L439 1.3462 3.7866 <3517 n.'.ﬂzo
152 L. megalop's 7.9668 3733 1.0065 .013% 1.2525
151 " 8.5113 5705 b i RS 5.6803
155 " “ 10.3570 1.6133 5.0528 L507h 7.2835
Ly L. macrochirus 11.6250 8572 5% .2018 36240
260 L. megalotic 18,5%57 G758 2.1.‘11;0 L3034 37355
262 " " 1242170 1.24G8 BR33! 55792 S,5061
2A1 " " L, 7LU3 1.3533 3.9384 WH029 59357
253 D. ceredianua 49,8427 1..215 3.3546 WS7Sh 543537
4o e pun=iulatus 2.6323 Jdots 2.1361 Riniel
5 " N 3.1259 1591 72.L943 L1120
LB " " L0027 J700 2.5885 L1422
50 " " L,1049 2357 2.1032 Sk 2.6270
47 " " 7.6827 1.0.88 Q.63u¢ LET0A 1145570

Table 21
Spring L/14/73
Station 6

Sample Average

Nunhers Srecins Welght 1242 1254 1259 Total
349 Mo punctulatus 4,0055 +5521 543405 2.C333 75520
306 L. narzinatis 6.3393 L2808 2,053 5533 J.0878
18 L. magalotis 7,2095% 1,156 L6850 1.1185 6.c402
k5 L. marginatuz 8.0027 4530 3.38935 1.077%3 4,56782

MONS 050471



Sample
Nunber Species
485 L. macrochirus
4L " "

LE6 L. cyanellus
LR L. macrochirus
183 L. cyanellus
Pt " "

468 .. marginatus
469 L. megalotls
u?o - "

553 L. marginatus
SM » "

540 L. mexalotis
543 L. merzinatus
539 L. megalotic
541 L. marginatus
542 L. sf.

479 M. punctulatus
7R " "

uP'o " "

47 " "

j,.? 5 ”» "

472 M, salmoider
173 mo

L7 M. punctulatus
5 S{, ”» "

557 P, carroies
477 N, venustu:
576 " "

Tarle 22
Summer 8/3/78

Station 6
Average
Wzight 12L2
1.1801 +3035
1.8°03 #2730
1.8782 #2970
2.6563 $2739
3164y .6700
5.1142 1.6983
12.52377 1,0503
13.3776 ‘49929
16,4201 S6L67
25.1057 1.1121
25,7144 W 3409
28,8143 1.8108
41,3426 4,1164
43,0162 2.8854
59.6801 1.5359
99,6445 «76k5
2.7292 « 5610
2.,7482 L3746
3.010% <3200
6.989% -—
79340 L4978
10,4216 #2062
18,3747 1367
18,4909 +5050
19,6603 7796
22.1916 +9386
6520 6244
1.4901 «8951

1254 1240
1.2205 2313
1.1206 1582
1.2305 .2039
1.0719 J674
1.7011 73
4, 5965 #7069
4,0314 « 8798

4,1764 1.215)
2.3066 1357
4.1005 <7539
2.1405% RN
9.8712 3.l453
10,5283 3.5746
7.7380 3.199%

3.3055 $5178
2,8573 3375
2.0910 3733

1.5973 23723
1.5235 «2730

2.3272 »51H4
L0202

20677

5’ 23233
241351 «SAkL
2.1023 22257
2.34862 u7ho
2441173 L4350

MONS 050472

Tosal
1.9550
1.5519
1.7315
1.5132
2.,6638
6.9958
640021
6.3377
3.0892
549756
J.0249
15.1274
18,3153
13.8258
348062
3.9525

340259
245003
2,1167
3.7416
2.1268
1.2057
2.3148

345253
3.2578

3.4827
3.7025



Sample
Number

34

163
162
160
161
159
158
157

35

256

Sanpl:
Nuater

P
227

235
235

338

Ms puntulatus

Table 23
Fall 10/5/77
Station 7

Average \
Yelght 1242
1,353 1.0318
245153 #3365
3.6025 4535
3.7813 #3239
4.9055 »2267
5.7405 4372
6.5518 .2158
8.9292 $1205
17.9248 U065
22,8646 SHLEL
Table 24
Winter 1/15/78
Station 7
Avernge
Welernt 1242
24159 21295
504106 Lok
643365 1856
81677 9923
Table 25
Spring U4/14/78
Statien 7
i2u2
ROrL
L1354
W 2790
.1952
£ 2303
L2z
W3214
£2932

1250
41133
1.5304
1.5513
1.26%2
L8315
1.4710
L9001
WE616

1.0550
2.6962

2.0305
1.15%2

1.3L71

MONS

Total
5472550
2.U852
2.2822
1.d285
1.72122
2.0386
1.2144
1.30C9

1.45%0
11289

32669



Zample

Welight Spacles
4bs M. punctulatus

- ubh " "
ub) » "
A2 " "
uéh M. salmoldes
161 M. punctulatus
u59 " "

u60 L. cyanellus
usa " "
h&? L. macrochirus
455 o
b50 L. megalotis
Ls2 L. marcinatus
454 L. macrochizus
4es L. macrochizus
B9 L. megslotis
45). L. marsinatusz
h53 ” "
532 L. nicrslnchus
531 L. cyanellux
536 L. meg2lintis
334 » "
534 narzinaty
530
535 macroenl
533 micralof

Table 26
Sunmer 8/3/78
Statien 7

Average
deight
1.6670
2.,0490
2.7576
2,9852
3.298¢
3.7885
6.0870

1.2132

2,344

8,0047

16,9957
11.0052
13,1703
14,0307
14,4839
15,0651
17.2815
17,9945

38,7883
40, hobly
65.1710

123
1.5275
« 5594
6605
L9309
.5024
» 8080
1.6627

+8520
#5710
+5715
1.J52i
$G235
V7062

© L3735

1.130%
24533
1.5513
L8311
1.7808
1.1421
<5558

3,185

MONS 050474

.2018

.2085
L0672
L0747
#2100

21320
5003

e lalait]
Lyiatutis)




Sample
Kuaber

Spesles

165
23

265
264

268
267
266

Sample
Nuaber

Me punctulatus
Le megalotis

Ds cepedinaum
" "

Roccus chrysops
" »

" L

239
2L0
L1

Table 27
Fall 18/5/77

Station 8
Average .
$olight 1242
3.&356 o Ll
Tel522 1.3882

22.1524 .3510
35.5550 1.66i2

58,5175 #5601
57.2133 «6634
88.5009 9504

Table 28
Winter 1/16/78
Station 8

1250 1260
2,0180 .35570

4.4270 +4805

1.7385 <3316
4.3738 «5312

2,5853 8046
2,8096 1.1877
242578 4218

il 1480
3.5429  Japev
245252 23935
562261 1.0417

MONS 050475

Tatal
340155

642860

2.4512
6.9692

3.8516
4,6558
3.6315

L, 056)
3.6974
11,7285



Table 29
Srring 4/14/78
. Station 8

Sample . Average

Nunbker Specles Aeirnt 1242 124

372 N. chysocephalus 12,8285 «1739 $5525

a7 M. punctulatus 10,7783 <3537 242584 «5156 3,1418

1376 D. cepedianum 23.2031 .7083 3.652 6603 L Lsls
Table 30

Sumer §/3/78

Staiiecn 8

Sanple Average

NMumter Spacies Welsht 1282 Tshal
379 M, punciulilus 2.905—9— o214l 1.5535
308 " " 3.9332 64853 245130
37 » " 4,4987 +9553 4,939
420 " " 5,220 WA114 2,03%
397 M. salmolias 5.,8758 +2975 302093
395 N. chysocarhalus 745752 W2715 2.2213
401 - Roceus chrysHrs 12.0549 L0035 55
558 " " 20,0418 L2820 LeiT12

MONS 050476



-&nﬂe

Henber Specien

390 N. stilblus
0k » »
o
330 N. venustus
333 L. megalotls
387 L. microlophus
382 L. macrochirus
394 Phenacobdius a7,
393 " "
192 " "

Tabvle 31

Summer 8/3/78

Station 9
Average
Weliaht 1262
«3753 4,4734

2,5037 5.9270
3,714 2.8595
14,2972 8,7061

h,2018 L,asu
5.7074 +1894
13.8782 3. 5664

6877 8.5290
41457 3,964
5.6187 21.0910

2.7002
1.0515
5+8€33
1209233

10,5834
52,5743

1260
3.5733
4,158C0
2.8450
3.4903

1.676k
15648
2.7869

3.3595
5.0638
14.6725

MONS 050477

Tokal
15,0379
2540549
11.3354
21,4094

11.433%
1.4052
1243166

24,7527
21.5117
72,4554



APPENDIX B.

CAPSULATION OF THE BENTHOS FIELD DATA
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Table 32

Capsulation of Current Benthos Information

Benthos Data*

Concentration of PCBs (ppm)

Sampling
Station Species Period Total 1242 1254 1260
1 Corbricula sp. Fall of 1977 0.14 0.039 0.083 0.016
(bivalve musk) (0.08) (0.036) (0.044) (0.013)
1 " Winter of 1977 0.14 0.084 0.044 0.0071
(0.09) (0.064) (0.021) (0.0059)
2 " Fall of 1977 5.65 2.86 2.54 0.25
) (1.39) (0.77) (0.67) (0.09)
2 " Winter of 1977 7.72 4.30 3.32 0.29
(2.05) (1.23) (0.70) (0.10)
2 Sphaeridae sp. Winter of 1977 1.95 1.10 0.68 a.17
(native clam)
SA Corbricula sp. Winter of 1977 4,51 0.76 3.47 0.29
(1.72) (0.35) (1.46) (0.18)
6 " Fall of 1977 1.36 0.42 0.78 0.08
. (1.03) (0.32) (0.76) (0.07)
6 Anodonta Imbicillis  Fall 1977 0.25 0.09 0.14 0.019
(native mussel) (0.12) (0.11) (0.02) (0.016)
6 Corbricula sp. Winter of 1977 7.97 1.99 5.40 Q.55
. (2.41) 0.71) (1.8%) (0.23)
6 Anodonta Imbicillis Winter 1977 2.17 1.08 1.05 0.05
(1.19) (1.08) €0.14) (0.02)
*( ) = One Standard Deviation

MONS 050479



APFFNDIX 8
AVERAGE FC3 CCCZNTRATICN
CF ZacH GIUUS

O A STATICH FZR SZIASCHN ZASIS

MONS 050480



A1242 Al25L "ALZI O T8
Campostone
Station 2 .
fall 21.91 18,67 6.34 46,93
spring 14.06 25.58 b.27 82.67
Station 3
fall 0,52 l.5% 0,21 2,26
spring 0,14 0454 0.20 c.88
Dorosoma
Station
fall 10.58 13.77 3,12 27,41
winter 5433 6451 4,01 15,67
summer 2468 3.51 1.06 7.1
Station 5
fall 0.65 2.09 0,31 .56
winter 0,8 1.5¢ 0,48 falis ¥
apring 2.19 5.52 0.73 2,70
summer 0.1¢2 0,31 0.12 1013
Station €
fall 1,42 3.35 . 0.57 5435
Station 7
Winter 0.62 2.1% 0.2 3.C6
Station 8
fall 1.02 3.05 0.63 L.71
winter 2.17 3.76 0.56 6.50
spring 0,70 3,06 0.89 L,Ls
Gambusia
Station 1
fall 0.10 0,07 Con .18
spring 0.05 0.22 .05 0435
summer 0,25 C.lo 0,04 025

MONS 050481



Gamhusia
Station 2
fall
spring;
summer

Station 3
fall

Station &
sunrer

Station 1

fall
“inter
sunmer

Station 2
winter

Station 3
fall
winter

Lercmin
Stiation 1
fall
winter
sprinec
sumnar

Station 2
fall
wintax
coring
summer

Total

£1242 41254 A1250 EC3
22,35 24,93 1.62 51456
11,78 11.53 3.5 26,96
10,25 9.13 1.77 21,15
0.69 1.10 0.08 2,26
3.37 11.88 4,33 15459
0.11 0,08 0.00 .20
0.26 0.35 0,14 0487
0,05 0.26 0402 C.35
25,35 22,40 Q,07 LR
0,06 0422 n,03 0437
0.03 0.13 0,77 Q.22
0,04 0,06 0,00 0,11
0,09 0.3 0,06 0,08
0.05 0.21 0,04 0431
0,05 0,14 0,03 0,23
9,28 2.13 2,78 12,79
10,71 10,59 6427 n3.u1
SuM 3,61 0,60 5,22
Q.55 8,14 306 20,39
MONS 050482



Leponis
Station 3

fall
winter
spring

Station 4
fall
winter
soring
summer

Station §
fall
winter
srring
sumnex

Station 6
fall
spring
sumrier

Station 7
fall
spring
summer

Station 8
fall

Station @
Sunmex

Station 1
fall
winter
sunmer

1.38

2.63

0.15
1.71
0.06

Total

Al254 A1DAQ FCR
.47 0.4 0473
0,37 0.11 0.73
0435 0,16 0.63
5452 0,77 11,20
RS 2,02 .10
5,94 3427 11.79
6,55 2.84 12.37
0.95 0.69 1.20
0,70 0,13 0.1
1,06 0.12 135
0,81 0.10 1.02
2457 0435 1,03
3,36 0,51 4,97
3.88 1.0 5,09
1.97 0.26 2464
1.27 0,51 1.97
131 0,26 2,02
4,41 0.48 k!
3.21 1.56 8.38
0,k 0400 2,61
6,58 1.C4 10.25
0,29 0,07 0.42

MONS

050483



Micropterus
Station 2

fall

winter
spring
sunmer

Station 3
fall
spring

Station 4
fall
winter
spring

Station 5
fall
winter
spring
sunmer

Station 6
fall
spring
sumier

Station 7
fall
vwinter
spring
summer

Station 8
fall
spring
sunmer

Notroris
Station 1
fall
“inter
syring
summer

Total

AL2U2 A1254 A1260 FCB
18,57 19425 L,32 42430
19,14 16,19 6480 42,14
11,39 11,49 6430 29,19
6,08 5485 2.37 14,30
0.01 0,14 0,01 0.17
0,14 1.13 0.63 91
5467 10,03 1.61 17.52
2.86 4,61 3,28 10,75
1.63 8,06 8,01 17.72
0,12 2405 0.35 2453
0,13 1.22 0426 1.A1
0,17 1,76 0.33 2,27
0,08 1.22 0,14 1,45
0,40 3.91 0.25 4,47
0455 5034 2,08 7.96
0.43 1.70 0.38 2,52
0,39 1,57 0,20 2.17
0.12 0.96 016 1.25
0.29 1,50 0,37 2.17
0,24 0.95 0.14 1.3
0.4l 2,01 0455 3.01
0,35 2,26 0,51 314
Oolals 1.91 0,50 2.87
0,01 0,08 Q.01 0.11
0.33 0.32 0.7 0.73
0,76 0.23 0.07 0,36
0,20 0.1 0.11 0.73

MONS 050484



Notrovis
Station 2
fall
winter
siring
sunmer

Station 3
fall
vwinter
spring

Station §
fall
spring

Station 6
fall
summexr

Station 8
sprinz
summer

Station @
summe

Al242 ALDSL A1ZR0 £CR
14,66 19.39 5463 18,15
1k,b6 13.15 b,co 32.60
8,91 7.05 2,20 18,17
15,91 18,03 8.9t 42,90
0,49 1.86 0,24 2.60
0.40 1.16 0.45 2.02
0453 2445 0.73 3,04
0.15 2,10 0.30 2,448
0,49 3.66 0,65 4,81
0.36 1.82 0,24 2.Lb
0.76 2,39 0,45 3.1
0.17 0455 0,00 n,83
0,27 1453 0,41 2422
SelQ 35 Te52 18,37

MONS 050485
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TABLE 14

Humic and Fluvic Acld Content of Sed!rent
From Station 1 to 6
(Chen, 1972)

b

Fluvic Acid Huric Acld
Station m\.r;/l re ke miz/1 ne/kg
1 117 L0 152 183
2 4o 59 221 265
3 62 74 178 izlu
4 175 210 124 102
S 123 147 137 1l
A 7?7 2 161 162
TABLZ IS

Crsanic Carben
(Walkley-Black iiethod
OF Séymewy Fredm
Srorieas 1 70 &

Staticn % Carten
1 0,711
2 0,167
3 0.251
L 20,9
5 0,720
A 0,155
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Takle 14

Water Quality

Fall Survey (Oct. 14, 1577)

. Station Do Alk Temp, oH Color
1 9.8 %0 18,6 7.1 20
2 747 90 16.7 745 48
3 9.1 110 16.7 749 30
4 743 20 18,8 746 Lg
5 745 60 26.0 842 95
6 646 €0 2545 73 55
Total

Station Turb. Cl S0, Fe Cond.
1 13 245 0 0435 115
2 19 20 14 0,22 220
3 16 2.5 2 0420 200
L 18 10 L 0,16 120
b 24 245 7 0,20 150
6 24 5 9 0.23 150

Station SS co TOC
1 0 8,3
2 10 20,0 11.5
3 11 12.0 12.9
[ 8 12.0 8.0
5 12 k.0 14,1
[3 17 12,0 ———

0C- Dissclved Oxygzen (mg/1)

Alk= Alkalinity in mg/1 as €aCO,

Temp- Tenyerature C

Color~ AFHA Flatinum Cobalt Standard

Turb= Turbidity in FTU Formazin Turbidity Units

Cl- Chlorid (mn/],)‘

S0,~ Sulfate (mg/1)

Fe- Iron (mg/1)

‘Cond.= Concuctivity (umhos/cm)

SS~- Suspended 3ollids (mg/l NS
C0,- Carbon Dioxide (mg/1) no

TCC- Total Crganic Carken me/1)
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Table 16
(continueq)

Winter Survey (Jan, 11, 1978)

Station Do Alk, Temp, TH Color
1 o9 Jo 4.4 6.8 55
2 943 35 4.8 740 105
3 8,9 65 6.6 74 72
4 3.7 50 4.9 7ol ]
5 9,2 20 8,8 7ot 86
6 9.5 70 4.9 7ok 160
Total
Station Turb, C Fe Cond, 53
1 62 2.0 0.8 57 g
2 75 11.5 0.89 130 21
3 42 2,0 0,20 150 22
L 60 8.0 0.39 140 38
5 55 3.0 0,50 155 18
6 68 345 0.52 112 22
Station CC.
T 5=
2 12
J 20
4 16
5 24
6 16
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Table, 16
(continued)

Spring Survey ( April 14, 1578)

Station no Alk.. Temps tH _Color
1 8.8 80 15.8 7.0 120
2 8.7 100 18.8 7.1 og
b 9.0 130 19.0 758 140
L 7.9 120 21,0 7e5 70
5 12.2 1€0 24,0 9.4 180
6 7.7 80 22,0 843 300

N Total

Station Turb. Cl S0, Fe . Cond e
1 42 5 3 0.15 119
2 49 20 18 0425 220
3 32 5 2 0,42 152
[ 24 20 15 0.12 230
5 64 5 3 0,L9 183
6 88 10 8 0,07 138

Station . SS CO~

1 "182 &
2 2us 4
3 140 8
4 "122 8
5 202 0
6 182 8
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Table 16
(continued)

Summex Survey ( Aug. 13, 1978)

Station Do Alk. Temn, oH Color
1 - 6. 60 2 045 20
2 7.2 140 25.5 7.3 10
3 640 140 26 2.7 10
4 10.4 130 32 8.7 20
5 7.4 20 22 7.0 5
6 6.4 100 30 6.5 3

Total

Station Turb, c1 Fe Cond, Ss
1 5 5 - 0.19 105 2
2 10 90 0,08 205 3
3 10 60 0,05 470 ———
u 30 30 0.08 250 5
5 5 15 0,01 200 8
6 3 10 0,02 180 3

Station COE
1 4
2 4
3 8
4 ]
5 4
6 i
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num= ey

MOBILE RIVER BASIN

02404400 CHOCCOLOCCO CABEX AT JACKSON SHOALS, NEAR LINCOLN, AL "
) . “ .
L LOCATION.Let 3331034 lang 86°03°49%, In BV aec. 15 T, 17 S.. K. § ., Talledeqs County, Wya
H 03130106, on left bank at Joot of Jackson Shoal 1 (15 u) wpsiresm from Alsbina Power’ Com "“'“ it

Shosls transformey stetisn, 900 ft (274 m) ‘...nu. from highway bridg

1.8 mi (2.9 W d
Resteboga Creak, and 4.5 =i (7.1 ke) southesst of Lincoln. ¢ =) domatren

ORAINAGE ARBA.--484 mid (1,254 kam?).
PRRIOD OF RICORD.--October 1976 te current yesr.
REMARKS . --Miscellanecus u-'l s of chemical data published for water yesrs 1965-60, 1974.

COOPERATION, --¥i
Gealogical Survcy nl Alnn

mplas wete collected by the U.S. Geelogical Survey and wers snslysed by the

WATER-QUALITY DATA, WATER YEAR OCTOBER 1977 \‘o sumuun 1N
(N danotes constituent net detect od)

sPe-
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TAGLE 17
(ComTINGED
” MOBILE RIVER BASIN
03404400 CHOCCOLOCCO CREEX AT JACXSON SHOALS, NEan LINCOLY, AL--Continued

WATER-QUALITY DATA, WATEA YTAR OCTOBER 1377 TO SEPTEMBER 1978
(ND dnn-nl constituent not detected)
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MNOSILE RIVER JASIN
MOBILE RIVER MAIN STEN
01407000 COOSA RIVER AT CHILDSRSBURG, AL--Continued
WATIR-QUALITY ASCORDS
PRRIOD OF RECORD.--Octeber 1961 te curremt yesr.

PIIIOD Ld D‘ll.! RSCORD, -~
RATURES :

Oeu or 1982 ta curremc ysar.

NS TRUNINTATION
COOPERATION
Sesleg:

erder siace Oct

1967,

Ples were collected by the U.5.

Geelegical Survey end vece analyied by the

e 1
1 Swurvey af A

l"lw POR PERIOD OF DAILY RECO!
A TANPRRATUASS: Meninua, 3

SXTREMES POR CURRENT YEAR. -~
WATER TENPERATURRS: Mazinus, 33.3°C July 4: minimem, 3.5°C Jon. 12, Feb. &, 9.

WATER- WM.IT: gAfA. WATER YRAR OCTOBER 1977 TO !’l‘l’lmll 1
ety

*C July 0, 1908 uinimun, 2.0°C oo savaral days ia Jenusry 1977,

dunstes comstituent not

-
e UM e
STNEANS  CUN= [l CaLCiun ium,
Ow, Wl UAYGeN, W3S vise uis=
InStane  AnCe [ Tesvt ke  Gine (LS oLy seLvew
TIML  FaMEOUS IMILNO= ATunt SoLvEL as L 1
vanL <rs) s tuniis) ey € nosL)  CACOd A% Car A% o1
L
“l=- . "es T8 e (] e 1hed » 3 1 “3
ileee  ov3s 4300 130 (8] .. (1Y . 1. .
SOVIUm  POTAS- CAkewOn
SUDLUM, Y= Sl ALKA=  BIUALIOL  SWLPath
Vige $OMw= 0ls=  wima Cam=  LINITY Uls=  Oise
. e Tiom  SOLYED  (We/L  wOwarl "o Svey  ILvEw
W/, S00Iue  RAT(O Gy AS (LY as tmery, "G/l
[L1]3 AS KAl PLECENT AS A "L AE CUY CACODN A% CLEY  AS 308
.3 1% .3 1.3 [ L] k23 L 1Y) T.e
L) X} 2] 1o (] L % 2.¢ ..
S0LI0S, NITwO=  NiTHO=
SILICAs sum OF SOLIDS, MIUBe Iy Ny
Dise ConsTle Ol ViS=  NETHATE  MITWATL  ANBENIC
S0LVEW TuRNTS.  SOLVEL SOLWD  Ot§. Vise wige
"L 013 1Tung (10n8 SOLVEY  SWLVAY  SwLveu
s N0 Me. . M [N [ oy
sio) (L R T ] vars AS N} A WII Ay %)
$:0 o T.2 e «i) 2098 X+ 1s0 ]
Haoe 3.2 o) (T2 - »12 1300 1.4 .~ )
Croye enGA~ STHON-
Cavnlum  mivw,  CONALT,  IRUN. [f .0 LY Tiume  ZanCo
[ Olse 0lse OlS= 0L~ Vi is= vige
SLVRD  SOLvAR SAvRD SOLVE0  SOLvEu  SOLvC vty  Swvav
s, Wort e v bsL W tubsL st
ASCUI  AB Cwi  AB COY A5 FE)  AS PN)  AS ) A W A N
] ~ - *” 1) t 4 12¢ -y
[} L H Ll ~ 1 -9 L] »

MONS

050376



Table 18

Particle Size of the Sediment
(See Fig. 1 for Station Locations)

% silt or finexr % clay or finer
Station (1 04074mn) (__04005mm)
1 -0v5=3 0.5
2 13-55 8-13
3 10-13 10
4 38-65 18-28
5 0.5 0.5
6 19-56 10-19
o I1-79 12-31
H 25975 12-25
I 6-42 2-6
J 56-300 23-56
K ; 1042 7-10
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Co THE RELATIONSHIP CF WET WSIGHT TO PCB CONCENTRATION. /w0 /<15 #

Figures 17 and 19 compare the weight-ppm and log welght-
log ppm correlations of all species combined at.ﬁkations 2
and 4, The statistics for all stations are surmarized in
Table 19, The weight vs ppm plots are significant at 5
stations; 1,2,4,5 and 6, Four of the B stations are signifi-~
cant in the log-log model; 2,4,5 and 6. Therefore, comtin-
ing the results of toth methods, § of B statlons show a signif-
icant correlation between weight and rom PCB,.statlons 1,2,4,
5 and 6. Station 1 is significant in the weight-rpm model
only and stations 7 and B8 are not significant in either.

The significarce levels are not conslstintly beitter in elther
model, The correlation éoefficientsr also are not greatly af-
fected by either mcdel, Four of the 5 sienificant correlations
show a positive relationsnip between tcdy welpht and PCE con-
centration (Staticns 1,4,5 and 6) while staticn 2 has a weak
but significant negative correlation.

From this analysis.then,,there appears tc te an increase
of PCB level with weight,with the exception of &tation 2+ How=
eveflthe mixture of =pecies causes the correlaticns to be very
weak and in the cace of‘glution 2, to be negative.

To deternine tre accumulaticn trends of each srecles,

these linear analyses were done on each specles at each stzticn,

MONS 050384



Table 19

Linear Correlation Analysis of Al) Species Combined

at

Each Station

on the Welght vs ppmyand Log Welght vs Log ppm‘EBsis
PC3 FCB

Weirht vz pem FCB Loa ﬁeizht ¥s Lo ovm PCB

Station Coxr. R

1 0,40
2 -0,28
3 =0,13
4 0.19
5 0,51
6 0.35
7 0,21
8 0,07

o o Cozrr.R -
0,0001» 80 0.05 031
0,006+ 74 =0431 0.003 »
0.15 57 =0,21 0,052
O.042* 78 0,35 0,0007
0.00001 * 86 0,42 0,00002 »
0.,005% 52 0,43 0,0006 #
0,067 49 0,16 0.12
0,37 2 0.10 0.33

#* Significant, p < 0,05
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The statistics are summarized in Tables 20 and 2 and Flgures
19 and 20 are plots of 2 of the significant relationships.
Again, there are highly significant correlations between wet
weight and ppm FCB with toth linear models, Thirteen of 29
caser or UU% were significant when combining the results of
both models. Six of the 13 were significarnt in both models,

9 in the log-log model and 10 in the weight-ppm model, Cf the
13 significant cases Q@ have a positive ccrrelatiocn and U4 are
negative. These necative correlations are not specific to any
one station or speclies. The correlation coefficlents are
greater when analyzing each species sep?:‘a:ely than when they
were all analyzed tcgether at each stat;on. The log-log model
givere slightly stronger and mor::highly significant results,
In summary, there is a tendency for PCB to accurulate with
weight and the log-log model is a slightly better descrireion
of the relationshliy than the welght-prm model,

To determine whether there are seasonal influences cn
this welght~ppm re]ationshlp, therefore, the data \;a(ej:nalyr
ed on the specles per station per season basis. The results
are ghown in Tables 22 and 23: and Figures 21-23 are plots of
some of the significant cases. This breakdown cf the data re-
sulted in some very small sample slzes and thm-:-l;e. orly

those cases with 5 or more points were analyzec. Of 41 anal=-

yses 12, cr 0% pere significants Of the 12, & were sim‘fie

MONS 050386
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Table 20

The Linear Correlation of Weight and ppm PCB
of Each Genus.: of Fish per Station

Svecies

Station

Corr, B

Campostona
- L

Dorosoma
" »

" "

Cambusia
“ "
Hypentelium
" n

Lepomis
"

Notropis

L] "
Fercina
Phenocoblius

Pinephales

* Significant, p<0.05

@ F W

AP FRE NN FONHE WH N

oW

~N

»0.40
=-0,19

0456
0,70
=0,10

0.014
0,96

=034
=0.,04

0,003

-0,36
0,348
0.20
0,56
0,37
0.32

0.35
-0,51
=0,68

0.66
-0,15
-0,118

0,206

0.635
=0.25

0,018
-0454
=0.41

0,579

o] n
0,21 5
0.26 13
0,01* 14
0,003+ 13
042 6
0.35 9
0,004 S
0,15 11
0.45 3
0.49 25
0,03# 25
0.15 10
0.06 L74
0.00002% 46
0,019# 31
0,067 23
0,19 8
0,18 5
00,0454 6
0,013 11
04302 14
0.295 23
0,328 7
0,001 20
0.95 28
0.47 17
013 <]
Oo2uLs- 5
0,030+ 11
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Table 21

The Linsar Correlation of Log Welght and Log pom PCR
of Zach TGenus. of Fish per Station

Srecles Station Corr, R - _n_
Campostcma 2 ~0450 0.19 5
" " 3 ~0426 0.18 13
Dorosona L 0.70 0.002+ 14
" " 5 0,58 0,01 » 13
" » 8 =-0.09 042 6
Cambusia 1 -0,10 0,38 9
" " 2 0,97 0,002 % 5
Hypentelium 1 0,56 0.03» 11
U " 3 0,04 0.45 8
lepomis 1 -0,18 0.19 25
" " 2 =0,14 0,24 25
* " 3 0.u2 0,11 10
" " 4 0,6 0,0002« 52
" " 5 04,52 0,00009« U6
" " 6 0.58 0.0003# 31
" » 7 [+ 13 0,0519 23
Micropterus 1 0406 O,ul 8
" " 2 =0.68 0,09 5
" . 4 =0,61 0,07 7
" " 5 0459 0,024 11
" " 6 -0,14 04312 4
" " 7 =0.077 0436 23
" " 8 0.408 0.18 7
Notropis 1 0435 0,051 20
» " 2 =041 04013 28
" " 3 =0,06 0,408 17
Fereina 1 -0,38 0422 6
Fhenocobius 2 -0,28 0.32 5
Pimephales 5 0,863 0,039 11

* Significant, p < 0,05
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Figure 19

The Linear Correlation of Weigcht and prm ECB
and Log Weight~Log ppm PC3
\.E in Dorosoma sp., from Station 4
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cant in both models, 8 in the weight-ppm mcdel and 10 in the
log-log model, Ten of the 12 showed a positive relaticnship
between wet weight and ppm FCB and 2 had negative correla-
tion coefficients., Both of the negative correlations were in
different specizs and statiéns,

From these analyses we again see that there is a tendency
for PCB's to accumulate with weight, The increased strength
of the correlations in these analyses indicates that season
does influence the relationship between wet weight and PC3
concentration,

To determine whelher a more complex curvilinear model
could better descrite the weight-PCB relationship, multiple
regression analyses were done on the fish on 2 srecles by
station by season basis. Of the 41 analyses, 2 had a signifi-
multiple R at the weight squared level (Table 24). All 8 were
also highly significant on the log-logs model. Therefore, there
appears to be no reason to use a more complex mocdel.

In summary, the analysis of data collected on a river-
regervoir system in Alabama shows that the log-log linear
model best describes the accumulation of PC3 by fish. It
generally gives slightly higher correlation coefficients
and greater significance levels than the simrle wet welghte
ppm or miltiple regression models doe Both the strength of

correlation and the significance levels are affected by the
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Table 22

The Linear Correlatlion of Weight and ppm PCB
in Each Cenus:': at Each Station and Season

Specles Station Season Corr. R b} o_n

Campostoma 3 fall =0,20 0432 5
" " 3 spring =033 0425 6

Dorosoma 4 gummer 0,09 O.41 6
" " 5 winter ~0.,57 0.11 7

Hypentelium 1 fall ~0,70 -0,14 5
" " 1 winter 0,31 0430 5
" " 3 winter 0,76 0,06 5

La2pomis 1 fall 0,49 0,08 o]
" g 1 spring =-0,24 0,23 11
" " 2 winter -0.36 0,20 7
" " 2 summer -0.35 0.12 12
" " 3 fall 0.83 0,04 » 5
" " 4 fall 0451 0.0bw 12
" " 4 winter 0.62 0,006% 15
" " L spring <0,12 0438 8
" " 4 sunner 0.34 0,08 1?7
" " 5 fall 0.32 0,14 13
" " 5 winter 0,98 0,00001+ 9
" " 5 spring 0432 0,11 15
" " 5 summer -0,006 0,40 ]
" " 6 fall 0,40 0409 12
" » 6 sunmer 0.32 0411 16
" " 7 sumner 0.37 0,050« 19

Micrpoterus | 1 fall -0,13 0,41 5
" " 5 summer 0.50 0.1¢ 5
" . 6 fall 0455 0,005¢. 5
" " [} Sumher =-0,17 24 8
" " ? fall ~0470 0,02% 8
" * 7 spring 0,06 0.40 6
" " 7 summer 0.50 0.12 7
" " 8 summer 0.31 0.30 5
* Significant, p 0.05
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Table 22

(continued)
Species Station Season Corr. R D n
Notropis 1 spring =0,07 0443 7
" " summer 0.71 0.05% 6
. " 2 fall -0,61 0,13 5
" v 2 winter 0.26 0.29 ?
" " 2 spring -0.09 0.41 7
" " 2 summer -0.10 0.40 ?
" " 3 fall 0,74 0,07 5
" " 3 spring -0,08 0.39 11
FPhenocoblus 2 summer =0.41 0,24 5
Pinmephales 5 fall 0.53 0,06 9
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Table 23

The Linear Correlation of Log Welght and Log ppm PC3
in Each Genus:: at Each Station and Season

Srecies Statdion Season Corrs R D _n_

Campostoma 3 fall =0,21 0,31 5
» " 3 spring -0,38 0422 6

Dorosoma 4 summer =0.15 0,36 6
" " 5 winter 0.26 0,30 7

Hypentelium 1 fall =0.53 0,23 5
" . 1 winter =0.43 0,23 5
" " 3 winter 0,66 0.10 5

Lepomis 1 fall =0,40 O.14 9
" " 1 spring =-0.28 0,20 11
" " 2 winter =0,30 0.25 7
" " 2 summer 0.07 0,47 12
" " ) fall 0,290 0.,01% 5
" " b fall 0,30 0,17 12
" " 4 winter 0,59 0,001+ 15
" » N spring 0.03 0.8 8
" " i summer 0,69 0.001* 17
" " 5 fall 0.36 0,11 13
" " 5 winter 0,89 0.0005* 9
" * 5 spring 0,42 0,056 15
" " 5 summer =-0,001 0,40 9
" " 6 fall 0,40 0.09 12
" " 6 sumner 0469 0,001* 16
" " 7 sunmer 0,41 0.03 * 19

FMicrpoterus 1 fall =0,30 0,30 5
" " 5 sumner 0.4 20 5
" " 6 fall 0,91 0.,C1* b
" " 6 summer =0,23 0.28 8
" " 7 fall =0487 0,002+ 8
" " 7 spring 0.16 0.37 6
" " 7 summer 26 0.28 7
" " 8 summer 0ol 0.2 5
* Significant, p 0.08
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Table 23

(continued)
Specles Station Season Corr. R
Notropis 1 spring -0.11
" " 1 sunmer 0.29
" " 2 f£all -0.73
" " 2 winter 0445
" " 2 spring -0.32
" " 2 summer 0,02
" " 3 fall 0,81
" " 3 arring «0,24
Fhenocobius 2 summer -0.28
Fimerhales s 311 0,39
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Figure 22

The Linear Correlatlon of Weight and prm FC3
and Log Weisht-Log prm PCB

in Leponis sty from the Winter Collection
at Station 2
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Figure 23 )

The Linear Correlation of Weight and prm PC3
and Log Weicht-Logppm PCB
- in Microterus sp., from the Fall Collection

at Statlon 7
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Tadle 24

The Multiple Resression analysis
of ‘lelght and FCB
in Zach Genus = at Each_Station and Ceason
at the Welght? Level

dultiple

Species  Station Season 2 R R’

Lepomis N fall 736 T 0.7t UuET
Lepomis 4 winter .17.00 0.€5 0474
Leromis b sunmer 549 0467 0.%5
Lepomis 5 winter 103.0 0,78 0,97
Tepomis 6 sumner €8 0,71 0.51
Leponis 7 summex 3,63 0455 0,31
Micropterus 7 fall 8.5 0,57 o
Motropis 1 summer 7642 CeS7 e

MONS 050405




number of points per rlni, the species ard senson of cellecticn,

As the data are conzldered in terms of statinn, spacies and

season, the sample numters decrease and so do the number of

significant cases, However, greater spcificity increwses hoth
the correlation coefflent and 4he significahce levels. In

general, FT2's increase with increased welght in all specles,

MONS 050406



D. SPECIES DIFFERENCES IN PCB ACCUMULATICN

Figures 24 and 25 are histograms comparing the mean FC3
levels of each species in all seasons at stations 2 and %)re-
spectively, They show that there are large differences in

species accumulation. As seen in the Anova Table (# 12), the

'PCB concentrations of 4 specles are significantly different

at statlons Q_and 5. Although the relationship of each species
to the others is not consistint throughout all seasons and
stations, there are generalizations about the accumulation of °
PCB by fish that can be drawne The differences ln residue
levels betwaen the species, and the flug§;t1n5 levels of each
srecies with station and season may be related to feeding

patterns, 1ipid contents or water quality changes.

1. Water quallity as related to the accumulation
of PCB by fichs

By comparing the Qater quality aralyses (Table I8°)
with the flut;\';ating FC3 ccncentraticns of fish (Firures §-
1! and 24-25) the influences of the ablotic parameters on
the uptake of PCB by fish may be identified. The changes
in residue levels of Corosoma, Lercmis, jileronterur and

directly
Notroris throughout the stations and seascrns do notlcoincide
BUAZSA 2L

with the fluid;tions in discsolved oxyren, rnavrtcn dioxide,

temperature or alkalinity. For example, althourh temrerature

MONS 050407
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may scmehow be affecting the uptake of FC2, the drct in tem-

perature in the winter coincides with an increase in residue

level in !licropterus and Leromls at Station 2, and a decrease
of the mean FCB levels in the same.2 srecles =zt gtaticn b,
Therfore, rno generallzatlons abcut the effect cf these rarae
meters can be made. The pH levels are fairly consist;nt
throuchout the survey and therefore protably have litile to
4o with the changes of FCB found in the fish. Turbidity and
suspended 30lids have the same seasonal trends. They are low
in the sumner and fall »nd high in the winter nnd sirin;, The

sustended sclids as a rediator of FCB weuld mest greatly af-

fect Dorocona, a filter feeder, Since CZcrcrom» irhast mean
PC2 levelz most frequenily occur in the fall :-r»~Lr-reéﬁrc,/”
suzrended s0ilds rrobarly de not greatly affect 7.2 uctake

by fish, The limited nunver of TOC analv-es makgflt Alfflcult
to draw any conclusions atout It%: rossible effects on #C3
uptake. The chloride ccntent follows the same pattern as the
FC3 contamination, It iz highest at station 2 and decreases
with increasing distance from the outfall in all seasons. The
2 control stations have gimilarly low levels of toth chloride
and FC3. However, an increase in chloride at‘g;ation 5 in the
surmer does not coincide with an Increased FC: ccncentration

at that statlon and seiason. Iron alse follows the cane rat-

MONS 050410



100,

~

tern of decreased concentration with increased distanceiin
the spring and summer. In the fall and winter, however,
gtation 6 has slightly higher levels than Station Land the
iron corcentration at .'.'ltatlons 1 and 5 is weep variable.
Seasonally, the ircn concentration increases frem fall to
winter, and decreases from winter to summer. Again these
trends cannot be correlated with the fluéjk.\aticns in FCB
levels In any srecies at any statlon or season. There is
no corelation of sulfate or conductivity with the seasonal
flug\\:ations in fish, tut again, they follow similar spacial
trends which do correlatq;with PCB levels,

In summary, the mean FCE concentration in each srecles
at each station fl\f;uates with the seasons. These seasonal
changes in each species vary from station to station, and a
ccmparison of the seasonal fl&tations of all specles at the

same station show that leromie and Ficronterus have similaxr

trends at_"étations 2 and 4, and Gambusia and Notrznis have

a sialler trend at Station 2.(Flgures 24-25). The seasonal
flug\!:ations of PCB concentrations do not appear to be direct-

ly related to seasonal changes in dissolved oxycen, carbon

dioxide, temperature, alkalinity, pH, turbidity,or’ suspended
solids, Those water quality parameters that may affect PCB wAZak¥
by fish are chloride, iron, sulfate and ae other icns dee=

~
tected 1n the concductivity neas{\trements.

MONS 050411



2 Feeding patierns and PCB accurulation:

Both the trophic relaticnehips of fich and the differert
metheds of food collection may be related to their FUX bio=
conceniration,

The method of Ircd celiection, esrec of Tilter

4 .
fenders may be lmportan¥ when considerad in corjunction with

?

tie transport of FC3 Iin water, Susrended rrlids have often

teen surrested as 2 maler gource ¢f FCR o fishe IF thi- {e

true, .the fllter f=ed

: would be mont crently affentad nnd

should r-Ilect the cranren seen ln turtigitr und

Teried

solides An seen In the previous sectinn, *he rus;ended sollde

ard the mean FC3 concerntrations of Do-- do not cerrelate,

srended ~-1tiz, while the: may be a methcd of
TOD tron=pard, dn nrt arpear to be s major source of FCI con-

taminstion to fish,

Table "0 lisis ple fich

~ S . ~ -y
oeaer Trom ihe hiphest mean concentrztion (tcta. £22; Lo ire

seasonsa. ithoush the ~encon:
FNES

L - N - o .
are notrelat2d to PCS concentration in {icn,
/

or "inisnsg, howsver, as a mainr foed source oF FC- i Fiep

have no* Yeer rulad out, A close lock at i

tr¥nt grrine eollae

A oeoliactise fron gtation box
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oxygen and tubidity and low carbon dioxide w‘,‘ich sugvests that
there may be a great amount of algzae or phytoplankton present.
Dorosoma, a plankion feeder, however, shows hich levels of PC3
in the spriny at station 5 (based on one sample) tut low laevels
at gtsﬁcn 4, summer, There is also no inérease in” FCB in,Lleponis,
which also do some filter feeding, at these same 2 stations,
Therefore, although Dorosoma accumulate PC3 to a higher level
than other fish, it does not appear to be related to elther
suspended solid organo-clay complexes or phytoplankton. A look
at the other trophic relationships gives the following results;
At station 1, the order from hishest to lowest FCB level is
tertiary carnivore, detritavore, lst camivore and omnivoze,
In this low contaminated control station, there is a nearly
normal food chain relationship with detritavore baing second
in importance to tertiary csrnivore.. At stations 2 and 9, those
moat highly contaninated stations, a similar relatlonship exists.
However, t-e detritavore accunulates FCB to the highest level.
At station 4, Dorosoma accumulates the highest levels and the
relationship is herbivore, camivéte, omnivore, As seen above,

Dorasoma
however,probably does not accumulate the major portion of 1t4w ris
PCB from food, Therefore, the food relationship rrotabdbly does
not hold at thils station, Station 5, the control station on the
Coosa River, shows the same trophic relationship as the other

(o croceotonco Crest. Sobnion) 6.1 anaed, novever,-
stationsion Choccoloeco Creek. Stations 6,7 and<8, however,-are

much more varilable. At these stattons levonis, the omnivore,

MONS 050413



accumul-tes more FCB, relative to the other species, than they
did on Choccolocco Creeks There are no samples of botton feeders
at these stations, so their relationshipto the other specles is
not know, 1t is assumed, however, that they would be relatively
high.

It appears, then, that bloconcentration is occurring in
this system and a trophic relatlonship is evident with sediment
playing a large role in transmitting PCB to fish along with
higher food organisms, while suspended sollds probably play
only a small role, As shown by the high concentrations of
Dornsoma, there are other factors which influence the accumu-

lation of FC3 by fish.
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Table 25

List of Cerera <from Highest Mean Accumulation of FC3
to Lowest at Bach Station and Season
Along with Their Trophic Level
and Spawning Season

Station 1
Fall Micrpterus Percina Hypenteliun GCambusia Notropis Lepomis
Trophiz Level tert, carm t-cam detrit 1st camm  omni. omni,
Feeding Tyre site site. sucker grazer grazer graZzer
Spawnin« sp-su sp sp-f1 su-fl sp-fl
¥ean FCB (ppm) 0.61 0,41 0,20 0,18 0,11 0,11
Winter Micropterus Hypentelium Notropis Leponmis
Trophic Level te-carn detrit, onni. omni.
Feedlinrs Tyre site sucker grazer srazer
Spawninz sp-su sp su=-fl sp-fl
tean F13 (ppm) 10.25 0,87 0.73 0,48
8rring Fercina Notropis GCambusia Leponis
Trophic Level t-camn omni 1st carn omni
Feedins Type site grazer grazer srazer
Spawning su-£f1 sp-fl sp-f1
Mean PC3 (prm) 0.57 0,36 0435 0,31
Summer Notropis Fhenocobius lilcropterus Hypentelium Gambusia 1
Trophig Level omni detrit t-carn detrit omni ¢
Feeding Type grazer sucker site sucker grazer s
Spawning su-fl sp-su sp-su sp sp-fl €
ean FC3 (ppn) 0,73 0,45 0482 0435 0425 0
fl1- fall
w= winter
sp- spring

su= sunmer MONS 050415



Table: 25.

(continued)

Station 2
Fall Campostoma Cambusia Yotropis Nicropterus Lepomis
Trophic Level detrit 1st carn onmni t-carn omni
Feeding Type  sucker grazer grazer slite grazer
Spawning su=f1 sp-f1 su-fl $D-su sp-f1
Mean FCB (ppm) B2.67 51,66 48,15 42,30 19,69
Winter Hypentellun icropterus Notropis Leponis
Trophic Level detrit t-carn omni omni
Feeding Type sucker site grazer grazer
Spawning sp sp-su su~-fl sp-gl
Mean FCB (ppm) 56.83 42,14 32,60 28441
Spring Camprnstoma {ilcropterus Jambusia lotropis leromis
Trophic Level detrit t-carn 13t carn omni omni
Feeding Tyre sucker site grazer grazer grazer
Spawning suvf] sprsu spefl surfl sp-fl
Mean PCB (ppm) 46,93 29,19 26,56 18,17 9422
Summer Notropis Fhenocobius Gambusia Lepomis !iicropterus
Trophic Level omni detrit 1st carn omnl t-carn
Feeding Type grazer sucker grazer grazer site
Spawning su-f1 sp-su sp-fl sp~-fl sp-su
Mean PCB (ppm) 42,90 37.59 21,16 20,89 14,30

MONS 050416



Table 25

(continued)
Station 4

Fall Dorosoma Percina Micropterus lLepomis Natem&gonﬁus
Trophic level plank t-carn  t~carn omnl omnl .
Feeding Tyre filter site site grazer  grazer
Spawning sp sp-su sp=fl sSp=su
Mean PC3 (ppm) 27.41 2,71 17.52 11,20 439
Winter Dorosoma Micropterus Lepomis
Trophic Level plank t-cam omni
Feeding Type filter site grazer
Spawning sp sp~su so~f1
l'ean PCB (pmm) 15.87 10475 2,10
Srring Micropterus Lepomis
Trophic Level t-cam omni
Feeding Type site grazer
Spawning sp-su sp-fl
Mean EC5 (ppm) 17.72 11.79
Summexr Gambusia Lepomis Dorosoma
Trophic Level 1lst carn omni plank
Feeding Type grazer grazer filter
Spawning sp-fl sp-f1 sp

Mean FCB (ppm) 19.5° 12,37 7.11

MONS 050417



Table 25

(continued)
Station 5
Fall Dorosoma Fercina Microp. Pimeph. Notrop., Lep. Notems
Trophle Level plank t-carn t-carm detrit omni omnl omni’
Feeding Type filter site site sucker grazer graz grazer
Spawning sp sp=su sp-su su-f1 su=-fl sp-su
Mean PCB (orm) 2.86 2.66 2.53 2.32 2.66 1.20 0,45
Winter Roccus Dorosoma lMicropterus Leromis
Trophic Level t-carn plank t-cam rmni
Feedinn Type site filter site £razer
Spawning sp ap=-su sp-fl
iean FC3 (ppm) 2.86 2.36 1.51 0,51
Spring Dorosoma Notropis lilcropterus Lepomis
Trophic Level plank omni t-carn onni
Feeding Tyre filter grazer site grazer
Svawning sp su-fl sp-su sp-fl
liean PC3 (pom) 8.74 4,81 2.27 1426
Summer Pimephales Micropterus Dorosoma Lepomis
Trophic Level detrit t-carn plank onni
Feeding Type  sucker site filter grazer
Spawning sp=su sPesu 3] sp-fl
Mean PCB (ppm) 1,84 1,45 1,13 1,02

MONS 050418



Table 25

(continued)
Station 6

Fall Dorosoma Micrpoterus lLeponis Notrnpis Pimephales
Trophic Level plank t-cam omni onni detrit
Feeding Type fllter site grazer grazer sucker
Spavning sp sp-su sp~fl su=f1 sp-su
Mean PC3 (ppm) 5.35 bouy L,03 2.4 2,13
Spring Micropterus Lepomis Percina
Trophic level t-carn omni t-carm
Feeding Typ= site grazer site
Spawning sp=-3u sp-fl
Hean FC3 (ppm) 7.98 . 4,97 3,88
Summer Lepomis Notropis Fercina ilicropterus
Trozhic Level omni omni t-carn  t-carm
Feeding Type grazer grazer site site
Sravning - sp-fl su=fl sp=-su
Mean FCB (pmm) 6,09 3.61 3.88 2.52

MONS 050419



Fall

Trorhic Level
Feeding Tyre
Spawnine

Mean FCE (ppm)

Winter
Trorhic level
Faedini Tyre
Srawnine

#'ean FLB (nm)

Spring
Trorhic level
Feed!ing Type
Srawning

Mean FC3 (ppm)

Summexr
Trophic lLevel
Feedins Type
Srawring

tiean FCB {ppm)

Tatle 25

(continued)
Station 7

Lepomls Micropterus
onni t-carn
STAzeY site
sp~-f1 5P=su
2,46 2.17
Dororonra *icronterus
plank t-cam
filter site
sp sp=st
3,06 1.25
Micrepterus Lepomis
t-cam omni
site grazer
§D=3u sp-fl
2.17 1.97
Lepomis Ilicropterus
omni t-carn
grazer site
sp-f1 sD=s1
2,02 1.34

MONS
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Fall

Trophie level
Feeding Tyre
Spawning

Mean FCB (ppm)

Winter
Trorhic Level
weding Type
Srawning

Mean FCB (ry

Soring
Trophic Lavel
Feedins Type
Srawning

¥ean FC3 (pm)

Summer
Trorhic Level
Feeding Tyrpe
Srawning

¥ean FCB (prm)

Table 23

(continued)

Statiom 8
Leponis Dorosoma Roccus lileropterus
omni rlank t-carmm t~cam
grazer filter grazer site
sp-fl sp ap-sn
6,28 4.71 4,04 3.01
Dorosona
nlark
filter
sp
6.50
Dorosoma IMHicropterus lotroris
plank t-carn ornd
filter site orazer
sp Sp=su su~fl
4,06 3.1l 0,83
Micropterus llotropis Roccus
t-carn omni t-carn
site frazer site
sp~eu su=-f1
2.87 2422 1.25
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3. Lipids and spawning as related to PCB concentrationi
The Anova Tatles (10 and 11) show that there is a sig-

nificant correlation be‘ween season and PC3 concentraticn in

Microbterus, Dorosoma.and Notrobis, but not in Lero-is,

Gamhusia or Evventelium. These correlations may te due tc

changes in 1lipid during spawning =easons, Table 25 includes
hoth the mocan PCB concentration of each species and its
spawning season, Just rrior to spawning, lipid percentage
should he hirhest and therefeore FCB's should also te highest,
if one accepis the lipid-water partition theory as the main
route of PC3 entry to fish. Even though some fich i this study
are very snall, the san~ welght fluctlons do ocour durire
spavning seasen (Love,1771),

Microptorus spewn in the spring and summer, Figures 1C,
24 and 25 show that the highest FCR concentraticns in
Meropterus at Stations 4, 6 and 8 and nearly the hirhest
concentrations at Stationz 5 and 7 do occur in the spring
collections,

Notrcpis spawn In the sumner and falland the highest
average rezidue levels are also found in these seasors (see
Firures 11, 24 and 25).

Doroccma spawn in the spring relating its spawning season
with the correlatlon btetween season and FCZ conceniraticn seen
in Anova Table 11,

Leponi~ spawn from soring to fall (april to (c*pter),

Their high residue levels occur over'zll'seascns. There is no

MONS 050422



correlation between season and FCB content in le-cnis,
The lack of correlatlon between season and FCR concentra=-

tion in Cambusia and livrentelium is protably due to 2 lack of

samples and therefore, no conclusions can be drawn.

In conclusion, it seems likely that the fluctuations ‘n
1lipid content due to srawning does affect the FC2 content at
least in some speclese

Thg differences in FC3 accumulation tetween rrecles may
also be due, in part, to species differences in lipid content.
Table 26 shows the lipld content of various firh, As seen in
earlier sections, Loromoma gencrally accumulate I27%'s to yreat-
er levels than other srecies.and this accumulstion i- probably

not food relateds Zorornna's high TCB content are

lated™ to thelr relatively high 1ipid conient, Ther~fcre, the
1ipid partitiqning means of uptake mus® te very inm;ortant in
the PCP accumulation by this speciess
The differences in 1ipid content among the other srecles
is probably not very great and, therefore, their large dif=
ferences In PCB content must be related to factors other than
lipid partitioning. (NCTE: I am having difficulty finding the
11pid contente of many of my species, When I am able to f\nd‘
the information, Table 7% will te exranded and thé last para=
grath abtove will be clarified.)
Table 25
(Thueton, 195%)
The Lipid Content

of Several Fish
(Central States Area)

Sveclen % 011

Doroscma ceredianum 23.1

Camroetoma =p, 1.2-1.9 MONS 050423
Perca flavience 0.8-1.1
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E. METAROLIC DIFFLRINCES IN SFERCIES
Flgures 2p-29 show the seasonal differances in the accumu-

lation of each Aroclor (1242, 1254 and 12%0) at stations 1 to 8

in Borosoma, L_emn_\_is. Hlcropterus and Notropis respectively.
All 4 species accumulate similar relative a.mou{n.a of the 3
Aroclors at all stations. All Aroclors decrease with increasing
distance from the outfall. Table 17 shows the pe;-:znt decrease
of each Aroclor from station to station in each species. Aroclors
1242 and 1260 decrease most rapidly with distance, while 1254
dissipates more g‘i:adually’fh::;re.are no metabolic differences
evident in the amounts of Aroclors accumulated by each speciess

A comparison of chromatograms can show possible metabolic
differences by the absence or presence of different peaks
or changes in their relat}ive helghts. Flpures 3(‘-3;/ dzno;;tratu
that all fish of the sane specles collected at the same station
and season have the same peaks in their chromatorrams, Flgures
J5=38 compare all specles precent at ;Str&tion 2, fall~collectlon,
Again all have the same praks. Flgures JI2-42 y samples of

(iotroris, , station 2, all season:
the same specles from the same station but in different seasons 1
show that there are no seasonal differences in the p=aks present,
The relative heights of all chromatograms diczcussed above are
& Tompnaveis £
also very similar, Finally, wkea.ccoiaxdre the =ane species from
( Microrterus, stationsf,h and 6, fall collections)

the same season but different stations?(Figures &I-43) sho»;“a

loss of some of the peaks of lower retention time with increased

MONS 050424
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distance from Stations 2 to 6. Otherwis? all peaks are the same
with similar relative helghts,

Therefore, the differences seen in species accumulation
of PCB (see section D)!i{:Aprobahly not due to differences in

Qe hﬁ.";\

metabolic '

MONS 050425
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chips,

Y¥any rapers have atiempied tc chov that trere is a cor-
relation between lerngth, welight or age of fi-h and thelr FCB
renidue levels (Reinert, 1670: Kelso, 1974; Jache, 1072).

Bache found that all three pararmeters were

i ficantly
correlated to PCB concentration in trcut from Cayura Lake.
There was, however, considerahble varianility arcnc older
fich than younger and in areas of higher FC? cantanlraticn
thaw in-areas of lesser. In contrast, Cleon =f ai,,(1072)

renorted no correlatinn of PCR levels

rixe
(5521 luciuz Jto age or weizht using either we* or 1ipid
weirsht based conecentrations.

Eberharat (1675) has sucrested that , if trere ir 2
correlation netwecn weirht and FCE concenrtra*icn, a lirear
model usiner log welvnt vs leg PCE concentraticn deccerites the
relationship tetter than the simple weight v FCT rorcentivation
medel, Thus, the influence of fish weizht on F¥C3 accumulaticn
was examined at ench statlon In this system uring hoth the
leg weight vs log ppm FCR and welpnht ve pmm FCS nodels, The
data were analyzed, first using weight as a Pacis for PO3 ac-
cunulation regardless of species, followed Ty each srecles at

each statlon and then on a zrecies per rccascn ™aclz,

MONS 050446



The first analveie of TCB accumulation of 211 filch com=
bined at each statlon wag done to detarmire whether weisht
aJone is the determining factor in FC3 accumnlatiicn or whelher
a cluster!n; of each specles would beccme arrarent, There was

no clusterine evident, rowever, the weicht and U concentra-

tions wera sienificently correlated, even thourh thelr correla=-

tion coefficients were very low. This sugrenis thai the lipid-

water mrtitioning of PGB may te contridmtin. tre PC? con-

centraticn, but thst other factsrs may aleo nove an influence

on I'CZ uptake. To determine whether d

rencas in ¢

clae

e

were influnncins this relationship, thoe data $2& an
rugSE SHaM ) FICANT

2 steclen rer station tAasise In weem cnnes the linesr fit be-

b

came nuch o

~rer, havewver, there were many whi owed no

CORRERATIOA, Therefare, the difference~ in =vecie~ én

qffecn

the welzht=ppm relationshin, hut thers runt te 2iher factors

it con-

invnlved, It was thoushi thet cees:on

. : ‘.
chanins in Yo

+ant nay be a major cause of 4he devintion of sreciss fren tne

wieh
Tteear nedeln, Thusm, the data wss breien dewn &

srecies rer station per zearon level ard tae linewr an
(3

'
-
s, azain nerformed. e lirear fit of tn

bagane closev, heowever, E0¢; of t:a cape~ wers
v correliced,

The rosvlts of fhic enudr Loan,lr nomf wicar e

Te-
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lationship than the simple welght-pmm rodel, and *hat, in zen=
eral, FCB concertration tends to increase with increasing
weisht and may te related to both species and season, Fitting
data to a2 linear wmodel 15 often difficult due tc a lack of
samples when the data are broken down to the necessary lavel
of specles per station per season, and *the cmall variation

in the size of the fish. Also, the increased FC2 concentra=
tion with increared walsht theory is hased on the aazcumptlen
that tre 1lipid percentare increaseg with fi-h srowth, This iz
no* always true., In wild trout, there was no direct correla=-
tion hetween Yody lirid content and size (Love, 1771), This
may aceount for the lackk of any correlatisn or lack cof sif-
nificance in many of the cases.

The ure of regref:iqn nedels to determine wnether a mere
conrlicated relationship tetween weirht and FCD corcertraticon
exists did not improve the overall resulisz,

Cne can conclude from the atove that the Yin'A-water
rartitioning of PCB may te 2 route of entry to firnh, tut
trha* other factors mey ke influencing this uptake,

As it wzs asceriainsd that the welight ve rym FCB re-
lationship is variable, and the range of firh slzes is generale

1y small, the mean valuez of F13 resldue ln fish weras uned te

deccribe the contamination of the river srstem apd o rkow

strean was heavily contaminated with FCR's frem 123C 4o 1671,

The firh reciduen Indicated that the gireim ir ~till
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ed nolids tre suspendied a2lide may Te a route
fish, especinlly filter Teeders, A comparizon
tions in turhidity and rucpended so

Joromsma, s filter feeder, show that there iz

a~¢ therefure, suspended solidz proratly de ant ~ntsly fne

fal

mnce FTR uptabke by [F:

coneantrationg show thes only

myy Affect +ha consen-r 4ian of FC3 by £l-h, Dioo-c

carlon dlnvite, alkali-®

and temperituvrs secv ts Ruve -0 ree

l1atisn~hlp 42 the differnrnges 'n FCE lavn’s tg 73 -

in «eazons,
The *rorhic
2]} spnnien uore

Learhilce yankli-oen

(TZ\“’.” ~eY, Thane

ticn are pgenerally dedy verern, planktiveres ond ‘ertiory

nivores, Tollewed b let carnivares nnd awswlvares, This tvee

avidonce of a atrens

tizn, Tahle 27 shows the general focd clacsification of thosze
fren onlloctdd, If 1 Sond chatn yore Toll wed, o 070

as~oeniate TITTR dn the Tolles

MONS 050450



The detritavere is ranked so highly btecause the tedirent usual-
ly contains zuch hizh levels of PC2, This is the rceneral crder
of accumulation found in this study,

These relationships, however, may nct te dus to feeding
habits alone. As seen avove, Dorosoma accumulater very high
leve's of FCB. Thir s similar to Rizetrouch's findin~e (1672)
in which a planktivore had greater FCS resldue levels than cis
firt occupying higher positions in the trorvhic pyramid. Zince
Dorozoma do not attain nost of their resldue from eiiher food
or suspended solids and plankiivores urunlly cantain hich lipid
contents , their high accumulatiorn is provatly related to thelr

high 11pid cortents(zee Table 26).

If accumulation is strictly Xipld based, the fich would

accurulate FC3's in the followirz nrder /+ram hiihest ¢

lowact):

*  Dornsoma
Camrostona
Nicropterus

Thic 1z also th= aprroximate order fount !n this stu

however, when more data is available, the relatiznrkipe will
hopefully “accre more clear,

The correlation of FCB ceoncentratlon 40 weignt of z1l

grecles and the rpawning ceasonz of Dernesma, “icrowtarg-
and atveools along with the hleh accumnlation of the ¥I2 1ty
PAZASAMLS § ¢

the hlsn lioid speciesn, S-ornscma, all give a vers
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for thelipid rartitioning route of uptake ty fizh.
It i5 difficult to determine whether the consistent
relationspnlips of PCR accumulation among fish shown in Tacle 2%

are a result of a food chain or 11pid chenomenon.., Since

Dornsora have 12 to 2055 more 1ipid than do Garm--- tile

toth accumulate similar levels of FCE, and the variation in
1ipid contert of the other fish (Lampestora included) is
fairly smzll (based or orly linited data) while the differerces
in PCR accunulation are sometimes very large, it seers 1llkely
that the lipid content is nct the only Tactor influencing FCR
accumulation ty fish.

Joth frod and 1ipid partitioning may te najor routes of
FC2 entry to fish, Detritous feeders and tertiary carnivares
pilch up eirilar levels cf FU2 throurh tretr foed (and rcro

11744 zartitioning) ar do fatiy firk (Dors-o-s) thwourh melrly

partitiontne. It ceems likely, then,that fizn of ~i=!iar redy
comrarition would accumulate sinilar ameunts of FI2 from the
water bty partitionirg, ard this accurulatinn ir enpraznced bty
that which 1s accumulated threough the food.

*  To deternine yhether differences in nmetatollr» amoni szecles
are causing the differences ir =pecies zccumulatic- =f :0%'e,
many chramatograms were compared and found ¢o re =l-or¢ identicle

toth In numter of reals and relative poak ol Bte, 74 war there-

faws arzumed that there are no zZreai metahalic VP {srences anong
the srecier,

Tn roncluslon, FC2's are reen 12 e welativels i-mocila
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maintz2inins high level: near trne source of the cantamina‘lon

and slowly declinirg with increased distance frorm the putfall,
aven thourh the contamination was diccontinued rever years prior
to the study; the FCB's tend to Increace with increasdns welght
of ihe flsh; the accumulation of FC2's by fish does net seem

to he related to any water cuality parameiers evcept chlorids,
sulfate, irorn and other lonz which exhitit similer spacial pai-
terns of water concentration as do the FCi's (an refiected ty
the firh cnncentraticns); thers are species différmnnes in ICR
accnmulstion; thera differences are clocely rel«tad t5 “cth

fordlin~ kFatites and 1ipid rontents; the fond chain Bae datritavores

and farti-ve enpnivaree accurulating PCh's to the nRivnact levels

fellowad bk 1at car~ivares and omnivorers; the 1ipid relztinre

retat mnVuaicht and FC? concentration.and <ne ccrralztion of
srrnonel ahences in 1iclld content due Lo ryawnirz and FCO2

concomtvitings and finally, there ars nc sread meinholie 347

fevrancae o~y zpecies which cculd acedsunt far 4ne !}

tr TT2 re~lige levels,

MONS 050453



APTENDIX A

PC3 RESIDUE LEVZLS OF ALL SANMFLZS
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Fish Nomenclature

C. anomalun,.eeses CaNPOSLONE ANOMALILA vvurereversessssionerollor

D copadianume,..e.DOTOSOMA CoDRAlANUN sesrrssnresse. igizzard shad

C. affinisecsesssssCanbusia affinis sevsserseesrerve mO3julto fizh

He_ztowanumessesoo Hypentolium etowanuieeesessseses . hog-sucker

Le 3peseccsceciocsleponls SPe esvesscerrsnsarencss. sunfizh
Me SPevecicececesMic0Db2TUS  MDvessssccrssnvenesss bazs
e £TYsOloucas..,.if0%onizonus CrYsoloucaseessssessss golden shiner

esessesilvorstripe ghiner
atranls ev.We2d shiner
Ko venuntua,seecseoMot=nols vernustus eeeesssssseesssoblacktall shiner

P, canrodeaeese. o Pordlan canrcdas,cevervassisr e alng cerch
VY, nigrofaciata..,.Morcina aizrofaciita,, «oblackbanded darisr

FLondcoMus fPecsivossrssercresssrscrsseccrsssssvess MinIoOns
Pinephales  sPeseesenen coun innow
Sine 3 L R R R T R verensavseaMIINOWT

Poccun ChrynO e sves/sorossecsessnrarsrssasasenesssesvhiie basy

LOCATION OF THE STATIONS

Station 1: Choceoloceo Creex, Highway 9 Eridge crossina. (wentrol)

Station 2i Choccolacco Creek, Highway 109 Breidge crossing .

Station 3: Cheeha Creek, Highway 109 Bridge crsossing. (ecaiiral)

Station 4: Choccolocco Creex, Highway 77 Bride crsssing.

Statlon §: Coosa River, Highway 72 DBridge croasing. (2ontooi)

Statlon §: Coosa River; Stemley Bridze, Logan Mariln Ezsesvoir,

Station 7: Logan Martin Reservolr, above Losan Martin Dam.

Station B: Lozan Martin Resesvoir, ba2low Logan Martia fen

Station Gi choccolocco Creek, Righway 109 3ridge crossizg,(betwsen station 2 and k),

OTHER COMMENTS

1) Average weight - the weight per fish from a composite sample of fish of approximately
the same length & weight; given in grams wet wt.

2) All Aroclors are in ppm based on wet weight. MONS 050455
3) (~-) in a column means that the data is not yet available,

4) The DDE columm: an (X) is placed in this column if the ng of peak 100 (assumed to be DDE)
represents greater than 30% of Aroclor 1254. When this occurred, the data was adjusted
so that the peak (100) represented no more than 25% of the Aroclor 1254, and this data
is presented in the table. (All) means that only DDE was found in the sample. (This
hopefully eliminates a great DDE influence on the dara.)



Srecles

L. macrochirus
" "
" w

n "

L. megalotis
L. macrochirus
"

" »

M. punctulatus
. cussae

M. mactulztus
" "

" "

H. etonarun
"

e "

Mo verustus

C., a:tinis

Table 1

FALL 10/5/77

Station 1
Averzne
Welipht 1202
2732 LOLU0
$ 2770 0742
J4B5E L0169
. 5819 .0000
»7332 .0276
L8821 0852
1.0123 .0213
1.7199 0329
1.7672 +1199
L.8570 .1046
6.735u5 L0814
8.6021 .5527
11.8L04 L0142
12.9458 L0171
2,868, L4153
4,5829 »0030
[SRIYAR 0437
7.49%3 L015%

207 L0235
3314 L0239
2.G505 0201
L,2308 +0833
4idvs L1035

1254
L0000
#0545
0585
L0000
L1835
RVl
.0855
.0929
0508

1403
J19%G
1.5982

L6272

SO
070
L0070
0000
. GOLY
OGS
L0013
.0081
L0034

L0051
L0182
NOYS

MONS

1otal
LGO00
1359
.0v25
R
217373
21958
1080
«1220

Jlenl

050456

H X KK

® K X i<

»



Sample

Rumber
175
170
173
172
17

167
168
167

176
175
174

166

Semple

Hunbar
265
293
287
204
270
201
20
292
285
285
287

Svecies
H. etowanun

L. macrochirus
"

¥y venugtiu:

Mo punctr® rtuns

L. nac
1

L.
L. necalc:
L.macroshiru~
L. ap.
L. macrociivis
1.« 8D,
" oow

N. venusta:

" “
" "
" "

N texanu-

o "

¥. venustos

Tablz 2
Winter 1/16/78
Station 1

Average
Welght 1262 1254
L9ED L1201 2415
1.54G0 1.L965  1.2519
1.977% 0735 «0577
2.5081 ,1505 1548
3.4265 .0050 0320
L2242
L1187 .019% +0575
» SU45 L1633 5067
L1047 ,1975 .2003
4980 .1201 $20415
2.1670 W5813 . 5436
11.4%5 1.7163 6.5E70
Tadle )
Spring &/18/75
Station 1
Avarage
welg 1742
2335381 03U
REEAN ,052%
L3513 L0632 .332%5
JOELD ,0708 .1022
.72¢5 Loup? 2152
1.0z 1655 27469
1.2852 0375 J1615
1.3543 0357 «1351
1,4865 L0220 »2015
1.7472 0253 L1078
2.5LE0 .C572 .0760
.190 L 0L08 L2317
Rty Nerasth) L1023
.9673 L0753 L1532
1.8201 L0562 2153
1.2333 RYvN L1802
21,5472 L0470
3.9945 L0517

1250

00
«1150

AN
LOGO%
9460

1.6478

MONS 050457

o
=
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Table 3 (continued)

Sample Average

Numter Speclesn Waizht 1262 1254

270 G. aflints .3016 0252 W1338
279 " N 5290 .0509 .3015
200 " N 6122 0583 .1730
22 " " 27755 1122 .2700

282 P, nigrofaciata 1,2649 0696 23399

283 " " 1.5836 1166 + 3440

Tabl2 &4
Summer 8/3/73
Station 1

Saaple Average

Nunter Speclos Yeleht, 1262 1254
52k G, aftinls 4732 0537 W223%
523 v " -5721 0625 L1653
522 " " 7652 T .0u60 21258
521 " l.1721 ,0365 #1240
513 N. stilbius L1348 L1694 W3839
517 " " 1,8439 .105% 23087
s1i N, venustus 2,17€3 21382 3650
518 No stilnius 24317 0315 21343
515 N. venu-‘us 6,065% w0672 ,2155
515 " " L5615 7235 1.,108G
509 He etovanus -
510 " " 11,0752 ,0535 +2753
511 " - 1.6552 0490 2485
520 L. macrocn'rns  1.4972 0233 .1073
518 " " 3.0578 «0219 1592
527 " " L,5272 L1151 1708
0 Mo punciuiatuc  1,54R8 N L1350
819 M. coogie 1.7708 L0750 . 2098
508 Fheracoblius =y, 1756 3670

1260
WC573
L1035
0373
0731

21278
1530

MONS 050458

Total
#2493
WH541
<2555

4553

5374
6137

Toal
W45
.2591
L2147
$2012

6301
1960
+562(:
#2059
.3526
2.G3

»3531
#3542
21615
»2250
$3273

.h57é
.3938

#6501

33

KNX)‘IU

=]
%)
=3

XN A M KX b3 )(NI

x x

“ »*
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Samvtle

Nurhar

243
20k
246

25
245

76

79
)
78
7

87
85

g2

Sanple
145
132
18
180
179
173
177

134

157
188
135
100
191
1°)
102

188

Species

L. cyansllua

L. megalotis

I« coosae
"

"

C. affinig

C. anonalun

N. verustus
-

"
" "

" "

M. punctulatag

L. megalatiy
"

Average
Height
7.6803
2543639
30.6782
35.9327

6.0728
19,3908

2.3

2.0577
3.0577
5.9165
8. 0ls]

L2046
3571
4937
AL
1.102%

Avarage
delght
879
7639
1.4005
2-58?3
3.0062
h,5071
9.0587

5.1C64%

1703
2.4115
3.7003
Q.3054
10.1456
11.6537
14,8738

3.2172

Tadle §
Fall 10/5/77
Station 2

1242

11,6755

6,7503
9.1720
9.5503

2543959
11,7530

22,3513

58,4825
50,6953
49,6289
52,8870

78.1123
17,8313
20,7856
63,7489
5.3523

Tabls §

Winter 1/15/73

Station 2

12L2

9.2744

15.7666
17,2527
17,5524
11,8716
12,2032
15.9476

19,1490

15,3824
15.2825
6.30534
10,7358
13.3570
8.5603
5,Eh43

25,2531

1254
12,5925
6.950%
6.3023
6.892%5

27,5447
10,9351

24,9335

29,7584
23,9907
24,2803
2k,2899

70,3943
21,3318
20,5274
30,4715
5.1282

1254
7.ELhs
15,2037
15,2592
15,9505
1448535
11,7525
14,1200

15.1953

11.5852
12.5937
10.2232
$.8723

22.4313

3.1035
545532

1.6235

73060
3.8572
9125

5.0390

20,5093
1,3297
1.4421
3.9854
a5y

641504

9.C760

Total
2545510
17.1581
17.3537
15,7319

5543300
28,2754

5146610

95.5410
75,5020
74.5970
82.04%0

169,b145
49,5730
42,8971
63,1767
10.9797

Tntal
18,6199
36,2567
BRISATT
32.2053
2743157
31.1113
15,2385

42,1491

33.6252
37.7597
18,6583
30,6860
J3.5580
73,0140

17.5577
£5.3310

MONS 050459



Table 7
spring 4/14/78

. Statian 2
Sanple Average ,
Nunbar Srecles Velght 1242 1254 1240 Totul
295 C, anomalun 6.2150 21,9168 18,6765 6,3407 45,9342
296 G. affinis 1.0331 11.78¢6 11,53¢2 3.6411 26,9570
297 Novenustus .8392 13,2897 11.5408 3.7021 28.5327
302 " " 3.0358 7.8671 5.9867 1.2732 15.1272
301 " " 3.6547 11,1193 7.9279 1.7042 20.7514%
300 » " 5.645 8.2131 5.7937 1.5121 16.:5190
303 M. chysocephalus 5,4670 5.0636 3.3106 .7¢02 9.1544
0L L 6.8252 5.8821 4,030 1.2389 12.0241
270 N. venustus 11,1818 11.5900 10,2324 5.3548 27.1773
208 " " 14,2048 8.2627 547536 2,0592 16,1055
305 L. megalotiz -5.8778 5.6567 4, 5591 #9585 -11,0718
306 » » 29,8028 4.,3783 2.7771 L4175 7.5730
373 M. cotune 80.0912 11,3965 11,4915 5,3075 29.1355
Table 8
sunmer 8/3/79
Station 2
Sanple Average
Nunber Soe 3% Welight. 1242 125k 1250 Total
) ‘Phenacabius sPe 45723 17.3131 13.0177 3.953 Jhe2di]
koo " " 8847 22,0199 15.33%9  5.0202 42,3762
4% " " 1.0193 24,4709 15.4520 4,207 L4 ,3537
uga " " 1.4740 17.9782 12.2432 3.5661 33,7345
467 " " 1.7675 18,9130 12.9184  3.391h4 33.2229
Lag N. stilbius L5782 14,1761 13,8587 5.0U68 33,6792
hoj o " 1,1343 14,6003 12,8022 6.4538 33,6665
LR N 1.5G02 21.3358 24,5323 ©.53%% 55,3503
Lay " " 1.4943 17.4077 15 §.2022 43,9157
Loy " " 2.7637 21,1390 28,17 11,6314 57,0574
504 N. venusius L,8050 15,7528 15,8459 10.4320 43,0317
503 " " 8, 5410 14,1797 12,2629 £,0064 J 50U
502 " ° 18.1093 8.671h 21.5143 12,2488 42,4373

MONS 050460



Sample
Nunbe

Specins

'GF]

505
506
497
549
552
551
547
546
Sks

501
Laa
500

550

Sample
Nucber _

L. sp.
L. margzinatus
L. megalotis

" "

L+ macrochizus

L. cyanallus
L. megalntis
"

L. maernchirus
GC. affinis
n

M. punctulatus

Speclen
N. sp.
”" L

L. cyarellus

" "

L. macrochirus
Le.cynanellu:
L. macrachirus

H. etownai=
H. etovmiun

C. affinis

M. coora2
"

"

Table 8 (continuad)

Avciuge

Weight 1242 1254 1260
<1917 5. 8472 S.oBh 1.68004
4,067 21,6036 18.9537 5,4981
8.855)3 9.5920 7.2379 2.7059
11.3385 8.0930 7.1229 3.12€0
13.349% 14,2605 | 9.3947 3.2578
23.1021 7.8549 6.7556 2.2573
25,6936 8.6778 © 9,3672 5.5837
33.0074 8.3582 5.4105 3.2930
33.7430 6.9748 544700 2,6791
37.2835 9.9745 7.9290 3.5740
46,8470 2.4570 5,7048 L.,6777
46,8784 10,2653  8.0463 3.4511
.2270 L,5827 1.,6005 +5523
127 14,1007 12.5373 2.5769
.Bos7 12,0768 10,8732 2.0470
34,8773 6.0809 £,8507 2.3704

Table 9

Fell 10/5/77
Statiosn 3

Averagz
Welzht 1262 1254% 1260
1.207%2 1.2Co4 2.5538 . 305G
2.0157 1851 2.5927 3807
2.0693 .2775 1.872% .2265
2.5253 02397 1.0628 L1368
h.L2oh .2875 1.137% 1655
2,759 20931 ,1519 L0312
k,0521 Ja1192 3067 JCh73
6.0652 0352 3754 0796
7.,4903 1533 1.0373 L1157
10,5992 1827 +50R2 L4328
1.8%7 1112 ,2570 020
3.6677 0543 L2502 L1172
.2082 1.3330 1.9105 L1318
.3089 0532 22937 04538
.2872 152 22350 .0299
4.9574 0000 G000 €000

MONS 05046l

Total
12.9572
L£,0557
19,5370
18,345
27.5032
16,8793
21.6283
17,0618
15.1244
20.5976
13,2375
21.7628
5.1827
29,3152
24,9910

14,3022



Table 9 (continued)

Sanvle Average
Huntert Species . Heizht 1242 1254 1269 Tatzal
34 P, nigrofaciata 2,8013 2.3550  7.6003 3959 10,950
22 * " 34142 .00L40 +3403 L0402 132
39 - " 4,6897 L7104 427 L6407 4,687
98 Ce anomalua 1.5232 1.8991 L,0203 . 5237 6.5008
99 » "o 2.3961 L1163 27078 .0947 L9166
97 * " 3.2028 .1229 5601 .CoLl 8674
100 " " 7.1151 .1182 1.207? +2351 1.5616
101 " " 9.57%0 4760 1.7011 .1850 2.3653
' 95 " " 11.2848 20470 4221 $0257 L4930
‘} 102 " " 14,1099 »9091 2.0735 3143 3.1532
i
: Tatle 10
I Yinter 1/16/78
Station 3
Samvle
Nusher 1242 1234 Total
A 0355 0332 3%
203 ’ L0117 1164 1855
201 " " .029¢ L0857 L1420
‘ 200 . . .0289 .1285 P17
i 159 " " 10,2373 0047 .2560 L5
1' 198 " " 19.C121 .0287 1753 22374
197 L. megalotis 2.3470 25936 RIS L10u7 1.179%
196 ™ " 3.9173 L0247 1208 L0065 .2178
105 " w 10,6816 +0992 $2371 0917 #4281
269 L. macrochirus 70.3218 2530 5391 L1532 1.1155
104 N. venustus Jhaul 054 1.1€03 4526 2.0225
'
|

MONS 050462
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Sunple Average

Nunter Species Veizht
325 N. texanus 1.7199
324 " " 2,0627
315 M. stilbius 2.3725
33 N. texanus 2,k045
322 " " 3.7161
321 N. stiltlus 3.7572
310 N. chysocephalusl,0016
317 Ne stilbiuz 4,0391
320 " " 5, 28‘&2
318 hd " 5.8106
307 N. venustus Q,5501
308 L. nacrachlxmis  9,2246
309 M. coonas 6.2905
319 P, nigrefaciata 1,2640
Nk C. anomalun | 2.7370
35 0 “ 3.6713
N3 " " L, 2492
311 . " 5.6547
312 . - 7.9257
375 » " 20,6525

Table 11

Spring 4/14/78
Station 3

2
«3255
1.2005
» 5086
#2679
3149
3609
.7019
7624
1.9309
o 2087
+3290

21135
.1490
1918

.33
+2391
.c701
0407
+2333
1319

1256
1.356L
3.4823
2.1819
1.6780
1.136%
1.0975
2.6689
304316
8.175%
1.1399
4572

#3576
1.1311

7353

6013
1.3250
3243
»2298
4251
23571

1260
+5551
1.1332
7252
» 5486
£2927
#3193
-9395
1.2379
1,7471
+3535
L2038

+1633

b357

23605

21659
S0B20
22274
o054
L1850
.0701

Total
2.2575
5.6162
3.4158
2.05%
1,7466
3.0607
4,3104
5.4319
11,8515
1.7423 x
1.9%02 x

p=)
5

6351
1,914
1.2879

L BURT

2,1066

5201

23150

LBiu35

»5593 x

MONS 050463



Sample

Number
104
105
106
27
117
119
120
103
122
123
118
j2t

26
116

108
109
107

111
110

112
113
11h
115

Svacles
nacrochirus

megalotis

"
macrochlirus
negalotis

"

cryaolaucas.

cepuainaum
"

caprals.;
"

pune: tiaty

Tablz 12

Fall 10/5/77

Average
welent
2.1966
2.9817
340124
4,860
4.8733
6.3104
7.5784
8.730%
11.4209
13.7299
14,1018
14.8C35

8,0749
8,458

Q,73876
10.0012
11,3695

1,752

3.3613

L LAG)
3.5300
8,42¢2
10,4835

Station &

1242
5,1518
6.5909
L.u537
4.5163
2.1854
3.0310
04,5382
4,2634
5.0554
7.18%3
6.2773
5,2245

1.2370

1.3788

9.9501
14,2057
7.6043

6.4580
12,8138

5.8770
8.4165
6.0552
3.128>

1254
6.1z25%

L5074
3.6 4733
7 31,4303
9.¢ 1.5518
73934 1.5774

MONS 050464

Tot2l
11,7525
14,1610
9.3355
31.94350
b,2230
7.4333
g, ey
Q. 5251
9.2205
13,2353
17,689
13,3504




