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Introduction

The Buzza Bay ion of the southern Massachusetts

T g alt the on inves

(ol of many maj ut

vine poll .
gations over the past fourteen years. Spillages’of fuel oil
have inpacted areas of the Bay's coastline during this time

as & result of at least three major spill events., However,

1w
concern at present and indeed =R

of greatest ower the p

PCB from the boushnet River/New

decade has been the input

ey e don (Figure 1).  Fa o el oal. (1491

estimate that at least 100 tons of PCB reside in the upper
50 em of sediments in the estuarine-harbor region. ‘That
these PCB are transported out of the estuary is evident from
| | i
the estuary region and in Buzzards Bay and from levels in

i sl

levels found in lobste and  Fir

PR YT

al. 1983).

snded particulate matt from the area (Farvington et

The present study was undertaken to survey certain

pe and o 01y

i macrobiotal

} BULVEY SE

for their PCB levels and sources and to examine the detailed

interest dn this

composition of the o OF

study was an examination of the possibility of PCB impact
related to the New Bedford problem further offshore in

Buzzards Bay.

rious work done by the
{ Beyel
on monitoring coastal and offshore sediments and biota for

study was an ex sion of pre

(.

Monitoring Program’s chemist

o CE aam

e e I i

trends in pollutant exposure and transport.

An extensive amount of analytical chemical work has

on by Farrington and coworkers at

1 dione din the stuady

(Whevendl s Bele O

oly

yyraphic Institution) (Farwin
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L al., 1983) as well as by others in the region. Numerous

L oon POB levels dn s

ions of unpubli

Pimert s,

Tobstewrs, and bivalwe molluscs exist. The s e

ol

otk DR I

i generated by Southeastern Massachusetts Uniwve LGy e FLA,
; EPA, State of Massachusetts thmratori@m as well as by Woods
§ Hole., Levels of PCB in sediments range from a high of 190
mg/g in harbor sediments to <0.1 wg/g in Buzzards Bay
;% sediments. A range of PCB conc itions in marine orgar

has been found with levels exce Lng the FDA recommended

Limie of %

) dn the wiscera of lobsterp

ppm (wet weight basis)

a " ; \ . ‘ ‘ N A . ‘
. found at many locations throughout Buzzards Bay and in the
. P ey .y ‘ I ‘ .

L) edible flesh of lobster near New Bedford. Mussels trans-
planted to potentially impacted areas have demonstrated

a marked uptake of PCB from the water column particulate

matter, Farrington et al. (1983) have deomonstrated that

the dichloro and trichlorobiphenyls which comprise a signif

cant fractrion of Aroclowr 1242 and 1016 mixtuar are of

higher concentration in sediments closer to the harbor

entrance., The higher chlorinated compounds, the tetrachloro-

through heptachloro isomers, are of greater environmental

stability and apparently make up a greater proportion of the

L COTLE MG S

away £r (i.es, the

arine DY

Methods

Ty e consisted of ob i, diment and

'}

ny

benthic animals (Pitar morrbhauna and Homarus amevicanus (lobster))

from several sites throughout Buzzards Bay out to Coxen's
Ledge (Pigure 1) and to Brown's Ledge. Pive replicate sedi-

ment samples (0-3 om) were obtained from five grab samples at
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of three statlions (36, 41, 42). Sediments from Coxen's

ge were collected ]l‘.,j\nw divers., Lk e s
Stations 36, BB,

@ collected at
Coxen's Ledge and Brown's MWﬂqm

Clams were
collected at Stations ﬂﬁ” Negro Ledge and BB.

> .

Samples weve analyzed according to protocols previously
other NEMP projects (Boehm, 1983a,b). Analytical
results were obtained from capillary GC/ECD and capillary
GC/FID for PCB and coprostanol respectively.
determinations allowed for

(o141

High resolution
ication of individual
then summed into s

o

the gquanti

PCB compounds

which were
{dichloro, trichloro,

II\

R G RIS

o » o heptochlorobiphenyls) rather than

the more classic Aroclor formulations {(Ballschmitter and Zell

1980)

Sterols were guantified by high resolution GC with

the five sterols 58 cholestanol (coprostanol), g-sitosterol,

cholesterol, stigmasterol and % a cholest
Analyses proceeded according to
(21977) as modified For

(1983a).

anol being quantified.
the method of Hatcher et al.

capillary GC determinations by Boehm

I ML:'L wv o e j[‘: I[j’“ i

- gamples were performed on a pooling of
Five animals. The tall meat Ffrom two or three lobsters

WE e
pooled to yield one sanple. One

x
o

iment sample consisted of
iment (0-3 om). Five sediment
ation.

50g of wet samples were
analyzed per
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3 Results

3.1 Benthic Animals

The PCB results for the clams and lobsters are presented

e com

in Table L. PCH values for the

w021 to 5 ug/g wet weight (multipl 3 apt o dry

of 5.0 pg/g wet tissuve. Apparently, the pooled sample for

Negro L dge, closest to New Bedford, contained higher PCB

levels than those furtheér in the Bay. However, the statistical

validity of this conclusion cannct he tested,

Lobsters from Station 36 contained .088 + 017 g/q
prved at

PCH wet weight which was higher than levels obs

Station BB (.035%5 ug/g), Coxen's Ledge (.050 ugfg) or Brown's

@ (024 g9/9).

Lot

»

POB values for

- are in good agreement with the

results (Farvington, unpublished) from another bivalve
ds Bay (0.1-0.7 ug/g dry

(Mytilus edulis) from mid-Buzas
weight = ,02-.,12 ug/g wet weight)., PCB levels in lobster
in the <0.1 to 0.3 uwg/g

flesh from mid-Bay have been reported
wet weight range which are generally higher, by a factor of
2=%, than the values reported here. Whether or not this
represents any trend is not known. Both laboratories involved

‘ully in an EPA-coordinated PCB

el Sueee!

have participé
"mugsel-watch® intercalibration exercise (Lake, EPA;
personal communication) which lends credence to the inter-

comparability of results,

Pitar and lobsters (Figures 2 and
(Figure

PCB compositions of
3) are quite different though from one another. Pil

Iny econtains a slightly varyving PCB assemblage, w Jnger b an
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Figure 3. PGB isomeric distributions for Pitar (clams) and Momarus (lobsters).
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! relative inputs of the lesser chlorinated isomeric (i.e.,

! . . . "

trichlorobiphenyls, Cly, and tetrachlorbiphenyls, Clg).
Lobsters (Figure 3A) on the other hand contain a uniform PCB

! composition with most of the total PCB value comprised of

the hexachlorobiphenyls. Such an assemblage would have been
: identified in low resolution GO studies as an Aroclor 1254
distribution which accerding to the plots in Figure 4 it
clearly is not. Thus, it is important to analyze the

; specific PCB composition not just report a "¢losest match”
to known Aroclor formulations in order to establish the

exact nature of chemical contaminants in marine animals.

" J.2 Lment s
i

ﬁ PCB levels in sediments (Table 2) are highe (.08 +
ﬁ LO013 vg PCB/g dry sediment) at Station 42, «los to the

? harbor, with levels decreasing offshore to a low of .003 ug/g

% at Coxens Ledge. PCB clearly associate with fine-grained

at Stations 36, 41 and 42. ‘The sediment

2 sile/c T Pevm e
I Bt ey o on the @ i by I ¥ X
b prmined that POBR Jevels in d B are Q03w

sediments 18

The

not o,

) &

that in

.
e 5 e

T I 36

with the

typ

I \
iz T vl e
3 COMPO & iyls,

e obiphenyle hexachlorobiphenyls

e L
)

Edong are similar

(e.9., Arc £ and 1

&) CHOMEN
-

tions 4) and 42, At Corens Led e e

g ") an
le 2) at



!
|
i
|




[THHTHERTTILH T EEEH T -

i i
| |
i
,
,, "
' 13
' i
! :
. )
y |
wi
i ¥ " [
: ' woury A P Wb (R} It
¢ W N
i
!
: .
! ] _,
b |
|
| ! |
I
i , [
fi ]
|
__ 3 (L1}
| , ,
, |
I ) |
| [ i [
1 [ A
i
I
i
ﬁ
| |
)
| o
f
H |
) i [
| | |
+
:
\ O 2D PG G (N Y Y ey
| | oot}
,4, [ f [
H [ | L
i |
|
h - [
i [ |
|
' [
|
' i [ |
I | S
|
| i
o n | !
Z |
5
d [
ol [ T B
el !
. | Bl |
b
i g W
i LT [T - I »
[ W e g ]
" wyoon
| oo qQ
] j | 1
i i
| i
]
]
! | i
[ [
| |
W o ,
i |
| i
w | wn
174} oy




A

levtwrrsal Starord

|

Il LMI\J”R

flll\"'|"'i"

J

Ii-n.|!’

“ # 2*:'J\“ ""“Luﬂan“njHHLh“mj:hh“ﬂﬂ“““lhﬂhn»"“ I“‘id“m

-

0,0 o
(5}

Sration 36

i

ol .ll ! ”
N " ll.ll "’
o W
& ‘

Q.0 =

" L P L] LI
Gl Cly Glg Glg
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levels are low and the composition is different. Here the
only detectable PCB compounds are the hexachlorobiphenyls.

sediments

Coprostanol concentrations in ¢he ¥
decrease with distance offshore. Observed levels range from
0.34 ppm to 0.03 ppm. These levels indicate a significant
sewage input to the sediment. By comparison coprostanol
levels in sediments near the @wwmww sludge dumpsite in New
York Bight (e.q., Station NYB 10, Boehm, 1983a) are 0.3-0.4
ppm. Levels in the dumpsite itself were approximately 20
ppm. The sewage discharges northeast of Station 42 are most
certainly the source of the coprostanol found in the sediment
The coprostanol to PCB ratio (Table 2) is approximately
equal at Stations 41 and 42 (4~%) is low (2.3) at Station 36
in the middle of Buzzards Bay and is very high at the sandy
Coxen's Ledge. Differential Mwmmwwwwm of PCB and cop
is indicated here. The influence of sewage as indicated by

ostanol

the coprostanol to total steriod ratio (Table 2) decreases

with distance off-shove.

4., Discussion

The sediment geochemical data suggests that PCB are
e

more strongly associated with fine grained sediment than is

coprostanol. With increasing distance from a sewage source
i odo not.  Thus,
BDCY e &

that PCB and coprostanol are decoupled and for the most part

coprostanol concentrations decrease while P
The

LT

the coprostanol/PCB ratio dec

have different sources, Significant concentrations of
coprostanol found in the sandy sediment of Coxens Ledge with-
out associated PCB values (and thus a very high coprostanol/
PCB ratio) suggests that PCBs are more strongly associated

"with the silt/clay particles and coprostanol with coarser



o PCB axe most likely

a

et t sported on suspended

particles (Farrington et al., 1983) and deposited preferen-

tially in deposi
values in mid

regions., This accounts for the PCB

shelf depositional areas being higher than at

areas like Coxens Ledge., That there is offshore transport

b of PCB originating in New Bedford can be inferred from the

suspended particulate '“;wwnwmﬂ» in Buszards Bay and foom

‘ PCH measurements in offshore ﬁﬂdiﬂ@ﬂtﬁm 0f course, other

¥ AN

@ contvibutions £ the New York Bight and

long

ef

‘ Long Island Sound as well as aeolian transport cannot be

ruled out, but are less likely.

the benthic animals

That the PCB compositions
varies between species is significant and is a result of a
N combination of feeding behavior and metabolic transformations.

as sentinels of water-borne PCB or resuspended PCB
P
o sediments with the presence of trichlorobiphenyls am
li e )k
N primarily the hexachlovobiphenyls. Therefore, we suggest
bhat "ac Al

impact 0f the New Bedford PCB situation as well as from

eI et e the s

a vange of

harnd oo

other

Tl

ipheny] 2T O

and o

L dmid

dump i n

@& T (ioea., ooe anran
be based on the chemical reality of the nature of the

as the
It is

ylution PCR analyses be conducted as

individual PCB compounds in the

clearly changes from species to
mended that high r
part of NEMP and other research grade programs in the future

arges) b
(2)

anol. In doing so, one

el

and that

the ratio of

(1)
individual PCB isomers to copros

analyzed

would approach biogeochemical and envirvonmental problems
with much more refined interpretative tools for looking at

shore and of;

sources and fates of pollutants in the ne:

environments.,
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