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Page xi

CHEMICAL STRUCTURES OF ORGANIC ANALYTES

Polychlorinated Biphenyl Congeners

Cl Cl

Cl

Cl

ClClClClCl

Cl Cl

Cl ClCl

Cl

Cl

ClCl

ClCl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

BZ #1
CAS No: 2051-60-7

Formula: C12H9Cl

MW: 188

BZ #8
CAS No: 34883-43-7

Formula: C12H8Cl2

MW: 222

BZ #18
CAS No: 37680-65-2

Formula: C12H7Cl3

MW: 256

BZ #29
CAS No: 15862-07-4

Formula: C12H7Cl3

MW: 256

BZ #50
CAS No: 62796-65-8

Formula: C12H6Cl4

MW: 290

BZ #28
CAS No: 7012-37-5

Formula: C12H7Cl3

MW: 256

BZ #52
CAS No: 35693-99-3

Formula: C12H6Cl4

MW: 290

BZ #104
CAS No: 56558-16-8

Formula: C12H5Cl5

MW: 324

BZ #44
CAS No: 41464-39-5

Formula: C12H6Cl4

MW: 290



Page xii

CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Polychlorinated Biphenyl Congeners 

ClClCl

Cl Cl

ClCl Cl

ClCl Cl Cl

ClCl

BZ #66
CAS No: 32598-10-0

Formula: C12H6Cl4

MW: 290

BZ #77
CAS No: 32598-13-3

Formula: C12H6Cl4

MW: 290

BZ #101
CAS No: 37680-73-2

Formula: C12H5Cl5

MW: 324

Cl

Cl

Cl

Cl Cl ClCl

Cl

Cl

Cl

Cl

Cl

Cl

Cl Cl

ClCl

BZ #188
CAS No: 74487-85-7

Formula: C12H3Cl7

MW: 392

BZ #118
CAS No: 31508-00-6

Formula: C12H5Cl5

MW: 324

BZ #87
CAS No: 38380-02-8

Formula: C12H5Cl5

MW: 324

Cl

Cl

Cl

Cl

Cl

ClCl

Cl

Cl Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

BZ #138
CAS No: 35065-28-2

Formula: C12H4Cl6

MW: 358

BZ #105
CAS No: 32598-14-4

Formula: C12H5Cl5

MW: 324

BZ #153
CAS No: 35065-27-1

Formula: C12H4Cl6

MW: 358



Page xiii

CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Polychlorinated Biphenyl Congeners

Cl Cl Cl Cl

Cl

Cl

Cl Cl

Cl

Cl Cl Cl

ClCl ClCl

Cl

Cl

Cl

Cl

Cl

Cl Cl

Cl Cl Cl

Cl

Cl ClCl

Cl

Cl

Cl Cl

Cl

Cl Cl

Cl Cl Cl

Cl

Cl

Cl

Cl

Cl

Cl

ClCl

Cl

Cl

Cl

ClCl

Cl

Cl

Cl Cl

Cl

Cl

Cl

Cl

ClCl
Cl

Cl

Cl

Cl

Cl

BZ #128
CAS No: 38380-07-3

Formula: C12H4Cl6

MW: 358

BZ #187
CAS No: 52663-68-0

Formula: C12H3Cl7

MW: 392

BZ #126
CAS No: 57465-28-8

Formula: C12H5Cl5

MW: 324

BZ #170
CAS No: 35065-30-6

Formula: C12H3Cl7

MW: 392

BZ #180
CAS No: 35065-29-3

Formula: C12H3Cl7

MW: 392

BZ #200
CAS No: 40186-71-8

Formula: C12H2Cl8

MW: 426

BZ #209
CAS No: 2051-24-3

Formula: C12Cl10

MW: 494

BZ #206
CAS No: 40186-72-9

Formula: C12HCl9

MW: 460

BZ #195
CAS No: 52663-78-2

Formula: C12H2Cl8

MW: 426
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

DDTs and Metabolites

Cl

Cl

Cl

ClCl

Cl

Cl

Cl

ClCl

Cl

Cl

Cl

Cl ClCl

ClCl

ClCl

ClCl

ClCl

ClCl

4,4'-DDT
CAS No: 50-29-3

Formula: C14H9Cl5

MW: 352

2,4'-DDT
CAS No: 789-02-6

Formula: C14H9Cl5

MW: 352

4,4'-DDD
CAS No: 72-54-8

Formula: C14H10Cl4

MW: 318

2,4'-DDD
CAS No: 53-19-0

Formula: C14H10Cl4

MW: 318

4,4'-DDE
CAS No: 72-55-9

Formula: C14H8Cl4

MW: 316

2,4'-DDE
CAS No: 3424-82-6

Formula: C14H8Cl4

MW: 316
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Chlordanes

O

Cl

Cl

Cl

Cl

Cl
Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
Cl

Cl

Cl

O

Cl

Cl

Cl

Cl

Cl
Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
Cl Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
Cl

Heptachlor
CAS No: 76-44-8

Formula: C10H5Cl7

MW: 370

Heptachlor epoxide
CAS No: 72-55-9

Formula: C10H5Cl7O

MW: 386

Oxychlordane
CAS No: 27304-13-8

Formula: C10H4Cl8O

MW: 420

alpha-Chlordane
CAS No: 5103-71-9

Formula: C10H6Cl8

MW: 406

trans-Nonachlor
CAS No: 39765-80-5

Formula: C10H5Cl9

MW: 440
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Other Pesticides and Lindane

Cl

Cl

Cl

Cl

Cl
Cl

Cl

ClCl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl8

Cl

Cl

H

Cl

Cl8

Cl

Cl

Cl

Cl

Cl
Cl

Cl

Cl

Cl

Cl

Cl
Cl

O

Cl

Cl

Cl

Cl

Cl
Cl

O

Cl
Cl

Cl

Cl
Cl

Cl

Aldrin
CAS No: 309-00-2

Formula: C12H8Cl6

MW: 362

Dieldrin
CAS No: 60-57-1

Formula: C12H8Cl6O

MW: 378

Endrin
CAS No: 72-20-8

Formula: C12H8Cl6O

MW: 378

Hexachlorobenzene
CAS No: 118-74-1

Formula: C6Cl6

MW: 282

Lindane
CAS No: 58-89-9

Formula: C6H6Cl6

MW: 288

Octachlorostyrene
CAS No: 29082-74-4

Formula: C8Cl8

MW: 376

Mirex
CAS No: 2385-85-5

Formula: C10Cl12

MW: 540

Photomirex
CAS No: 39801-14-4

Formula: C10HCl11

MW: 506
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Low-Molecular-Weight Polycyclic Aromatic Hydrocarbons

CH3

CH3

Phenanthrene
CAS No: 85-01-8

Formula: C14H10

MW: 178

Anthracene
CAS No: 120-12-7

Formula: C14H10

MW: 178

1-Methylphenanthrene
CAS No: 832-69-9

Formula: C15H12

MW: 192

CH3

Acenaphthene
CAS No: 83-32-9

Formula: C12H10

MW: 154

2,3,5-Trimethylnaphthalene
CAS No: 2245-38-7

Formula: C13H14

MW: 170

Fluorene
CAS No: 86-73-7

Formula: C13H10

MW: 166

CH3

CH3

CH3

Biphenyl
CAS No: 92-52-4

Formula: C12H10

MW: 154

2,6-Dimethylnaphthalene
CAS No: 581-42-0

Formula: C12H12

MW: 156

Acenaphthylene
CAS No: 208-96-8

Formula: C12H8

MW: 152

CH3

CH3

Naphthalene
CAS No: 91-20-3

Formula: C10H8

MW: 128

1-Methylnaphthalene
CAS No: 90-12-0

Formula: C11H10

MW: 142

2-Methylnaphthalene
CAS No: 91-57-6

Formula: C11H10

MW: 142
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

High-Molecular-Weight Polycyclic Aromatic Hydrocarbons

Fluoranthene Pyrene Benz[a]anthracene

Chrysene Benzo[b]fluoranthene Benzo[k]fluoranthene

Benzo[e]pyrene Benzo[a]pyrene Perylene

Indeno[1,2,3-cd]pyrene Dibenz[a,h]anthracene Benzo[ghi]perylene
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

2,3,7,8-Substituted Polychlorinated Dibenzo[p]dioxins

O

O

Cl

Cl

Cl

Cl

O

O

Cl

Cl

Cl

Cl

Cl

Cl

O

O

Cl

Cl

Cl

Cl

Cl

Cl

O

O

Cl

Cl

Cl

Cl

Cl

1,2,3,7,8-Pentachlorodibenzo[p]dioxin
CAS No: 40321-76-4

Formula: C12H3Cl5O2

MW: 354

1,2,3,4,7,8-Hexachlorodibenzo[p]dioxin
CAS No: 39227-28-6

Formula: C12H2Cl6O2

MW: 388

1,2,3,6,7,8-Hexachlorodibenzo[p]dioxin
CAS No: 57653-85-7

Formula: C12H2Cl6O2

MW: 388

2,3,7,8-Tetrachlorodibenzo[p]dioxin
CAS No: 1746-01-6

Formula: C12H4Cl4O2

MW: 320



Page xx

CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

2,3,7,8-Substituted Polychlorinated Dibenzo[p]dioxins

O

O

Cl

Cl

Cl

Cl

Cl

ClCl

Cl

O

O

Cl

Cl

Cl

Cl

Cl

ClCl

O

O

Cl

Cl

Cl

Cl

Cl Cl

1,2,3,7,8,9-Hexachlorodibenzo[p]dioxin
CAS No: 19408-74-3

Formula: C12H2Cl6O2

MW: 388

1,2,3,4,6,7,8-Heptachlorodibenzo[p]dioxin
CAS No: 35822-39-4

Formula: C12HCl7O2

MW: 422

Octachlorodibenzo[p]dioxin
CAS No: 3268-87-9

Formula: C12Cl8O2

MW: 456
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

2,3,7,8-Substituted Polychlorinated Dibenzofurans

1,2,3,7,8-Pentachlorodibenzofuran
CAS No: 57117-41-6

Formula: C12H3Cl5O

MW: 338

1,2,3,4,7,8-Hexachlorodibenzofuran
CAS No: 70648-26-9

Formula: C12H2Cl6O

MW: 372

1,2,3,6,7,8-Hexachlorodibenzofuran
CAS No: 57117-44-9

Formula: C12H2Cl6O

MW: 372

2,3,7,8-Tetrachlorodibenzofuran
CAS No: 51207-31-9

Formula: C12H4Cl4O

MW: 304

2,3,4,7,8-Pentachlorodibenzofuran
CAS No: 57117-31-4

Formula: C12H3Cl5O

MW: 338

2,3,4,6,7,8-Hexachlorodibenzofuran
CAS No: 60851-34-5

Formula: C12H2Cl6O

MW: 372

O

Cl

Cl

Cl

Cl

Cl

O

Cl

Cl

Cl

Cl

Cl

O

Cl

Cl

Cl

Cl

O

Cl

Cl

Cl

Cl

Cl

Cl

O

Cl

Cl

Cl

Cl

Cl Cl
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

2,3,7,8-Substituted Polychlorinated Dibenzofurans

1,2,3,7,8,9-Hexachlorodibenzofuran
CAS No: 72918-21-9

Formula: C12H2Cl6O

MW: 372

1,2,3,4,6,7,8-Heptachlorodibenzofuran
CAS No: 67562-39-4

Formula: C12HCl7O

MW: 406

O

Cl

Cl

Cl

Cl

Cl Cl

O

Cl

Cl

Cl

Cl

Cl

ClCl

O

Cl

Cl

Cl

Cl

Cl

ClCl

Cl

O

Cl

Cl

Cl

Cl

Cl

Cl

Cl

1,2,3,4,7,8,9-Heptachlorodibenzofuran
CAS No: 55673-89-7

Formula: C12HCl7O

MW: 406

Octachlorodibenzofuran
CAS No: 39001-02-0

Formula: C12Cl8O

MW: 440
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Figure 1. Study area in the New York Bight Apex showing sites of sample collection for

bluefish (BL), summer flounder (FL), black sea bass (SB), and tautog (TA).

Ambrose
Channel
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Figure 2. Illustrations and descriptions of the four recreational fish species analyzed for contaminant levels in muscle tissue.

Bluefish (Pomatomus saltatrix) Range: Maine to Florida

Habitat: pelagic; temperate coastal regions

Spawning: spring spawning in South Atlantic Bight,

summer spawning in Middle Atlantic Bight; single

genetic stock

Migration: northward in spring, southward in fall

Predation: voracious predators; fish and invertebrates

Management: Bluefish Fishery Management Plan,

prepared by Mid-Atlantic Fishery Management Council

and Atlantic States Marine Fisheries Commission

Range: Southern Gulf of Maine to Florida

Habitat: benthic

Spawning: autumn and early winter; multiple stocks

Migration: bays and estuaries from late spring through

early autumn, offshore migration to outer continental

shelf in winter

Predation: opportunistic feeders; fish and crustaceans

Management: Summer Flounder, Scup, and Black Sea

Bass Fishery Management Plan, prepared by Mid-

Atlantic Fishery Management Council

Range: U.S. Atlantic Coast

Habitat: structured bottom habitat (reefs, oyster beds,

wrecks)

Spawning: in March off North Carolina and

progressively until October further north; three stocks:

northern (north of Cape Hatteras), southern, and Gulf of

Mexico

Migration: northern stock winters along the 100-m

depth counter off Virginia and Maryland, then migrates

north and west into inshore waters

Predation: omnivorous feeders; crustaceans, mollusks,

echinoderms, fish, and plants

Management: Summer Flounder, Scup, and Black Sea

Bass Fishery Management Plan, prepared by Mid-

Atlantic Fishery Management Council

Tautog (Tautoga onitis) Range: Nova Scotia to South Carolina

Habitat: complexly structured, vegetated or reef-like

Spawning: in spring in southern part of Middle

Atlantic Bight and progressively extending to the

northern areas until August; multiple stocks

Migration: structured habitats in spring through early

autumn, winter migration to perennial offshore areas

with rugged topography in water 25-45 m deep

Predation: durophagous; blue mussels and other

shellfish

Management: Fishery Management Plan for Tautog,

prepared by Atlantic States Marine Fisheries

Commission

Summer flounder (Paralichthys dentatus)

Black sea bass (Centropristis striata)
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Figure 3. Identification of outer surface areas associated with dissection of fish.

For Bluefish (shown), Black Sea Bass, and Tautog:

Left Side = Dark Surface

Anterior End Posterior End

Ventral Side

Dorsal Side

Right Side = White Surface

Anterior End Posterior End

Ventral Side

Dorsal Side

For Summer Flounder:
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Figure 4. Mean (± standard deviation) percent lipids and concentrations of �PCBs, �DDTs, and �chlordanes in

muscle of bluefish (BL), summer flounder (FL), black sea bass (SB), and tautog (TA) from the New

York Bight Apex.  (MDL = method detection limit.)
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Figure 5. Mean (± standard deviation) concentrations of arsenic (As), cadmium (Cd), chromium (Cr), copper

(Cu), lead (Pb), mercury (Hg), nickel (Ni), silver (Ag), and zinc (Zn) in muscle of bluefish (BL),

summer flounder (FL), black sea bass (SB), and tautog (TA) from the New York Bight Apex.

0

6

12

18

BL FL SB TA

Z
n

 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

Zn

0.00

0.03

0.06

0.09

0.12

0.15

BL FL SB TA

H
g

 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

Hg

0.00

0.05

0.10

0.15

0.20

0.25

BL FL SB TA

C
d

 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

Cd

0

1

2

3

4

5

BL FL SB TA

A
s
 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

As

0.00

0.25

0.50

0.75

BL FL SB TA

C
u

 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

Cu

0.00

0.15

0.30

0.45

BL FL SB TA

P
b

 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

Pb

0.0

0.2

0.4

0.6

0.8

BL FL SB TA

C
r 

( �
g

/g
 w

e
t 

w
e

ig
h

t)

Cr

0.0

0.1

0.2

0.3

BL FL SB TA

N
i 

( �
g

/g
 w

e
t 

w
e

ig
h

t)

Ni

0.00

0.02

0.04

0.06

BL FL SB TA

A
g

 (
�

g
/g

 w
e

t 
w

e
ig

h
t)

Ag

Page 15



F
ig

u
re

 6
.

R
el

at
io

n
sh

ip
s 

b
et

w
ee

n
: 

 A
) 
�

P
C

B
s 

an
d

 l
ip

id
s 

in
 b

lu
ef

is
h

, 
b

la
ck

 s
ea

 b
as

s,
 a

n
d

 t
au

to
g

; 
B

) 
�

P
C

B
s 

an
d

 m
ea

n
 c

o
m

p
o

si
te

 l
en

g
th

, 
as

 w
el

l 
as

 �
D

D
T

s 
an

d

m
ea

n
 c

o
m

p
o

si
te

 l
en

g
th

, 
in

 t
au

to
g

; 
C

) 
�

D
D

T
s 

an
d

 l
ip

id
s 

in
 b

lu
ef

is
h

, 
b

la
ck

 s
ea

 b
as

s,
 a

n
d

 t
au

to
g

; 
an

d
 D

) 
�

P
C

B
s 

an
d

 �
D

D
T

s 
in

 b
lu

ef
is

h
, 

b
la

ck
 s

ea

b
as

s,
 a

n
d

 t
au

to
g

, 
fo

r 
m

u
sc

le
 t

is
su

e 
co

m
p

o
si

te
s 

fr
o

m
 t

h
e 

N
ew

 Y
o

rk
 B

ig
h

t 
A

p
ex

.    
0

2
0

4
0

6
0

8
0

1
0
0

1
2
0

1
4
0

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M
e

a
n

 c
o

m
p

o
s
it

e
 l
e

n
g

th
 (

m
m

)

�PCBs (ng/g wet weight)

051
0

1
5

2
0

2
5

3
0

3
5

�DDTs (ng/g wet weight)

T
a
u

to
g

 �
P

C
B

s
 r

2
 =

 0
.4

8
 (

n
 =

 1
4
)

T
a
u

to
g

 �
D

D
T

s
 r

2
 =

 0
.5

1
 (

n
 =

 1
2
)

B

0

1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

0
5
0

1
0
0

1
5
0

2
0
0

2
5
0

3
0
0

�
D

D
T

s
 (

n
g

/g
 w

e
t 

w
e

ig
h

t)

�PCBs (ng/g wet weight)

B
lu

e
fi

s
h

S
e

a
 b

a
s
s

T
a
u

to
g

r2
 =

 0
.4

3
 (

n
=

1
4
)

r2
 =

 0
.8

3
 (

n
=

1
4
)

r2
 =

 0
.8

8
 (

n
=

1
2
)

D

0

5
0

1
0
0

1
5
0

2
0
0

2
5
0

3
0
0

0
2

4
6

8
1
0

1
2

1
4

L
ip

id
s
 (

%
 w

e
t 

w
e

ig
h

t)
 

�DDTs (ng/g wet weight)

B
lu

e
fi

s
h

S
e

a
 b

a
s
s

T
a
u

to
g

r2
 =

 0
.2

6
 (

n
=

1
4
)

r2
 =

 0
.8

2
 (

n
=

1
4
)

r2
 =

 0
.5

7
 (

n
=

1
2
)C

0

1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

0
2

4
6

8
1
0

1
2

1
4

L
ip

id
s
 (

%
 w

e
t 

w
e

ig
h

t)

�PCBs (ng/g wet weight)

B
lu

e
fi

s
h

S
e

a
 b

a
s
s

T
a
u

to
g

r2
 =

 0
.5

2
 (

n
=

1
4
)

r2
 =

 0
.5

8
 (

n
=

1
4
)

r2
 =

 0
.6

6
 (

n
=

1
4
)A

P
ag

e 
16



Page 17

Table 1. Spearman rank correlations for muscle tissue contaminants (�PCBs and �DDTs) in, and physical
characteristics (average length, average weight, and percent lipids) of, bluefish, summer flounder, black sea
bass, and tautog from the New York Bight Apex

Species              Correlation Coefficient (r) P Valueb                                    nc

Average Length vs. Average Weight

Bluefish 0.896 <0.001 14
Summer flounder 0.886 <0.001 14
Black sea bass 0.982 <0.001 14
Tautog 0.964 <0.001 14

Average Length vs. Percent Lipids

Bluefish 0.0264 0.916 14
Summer flounder 0.323 0.251 14
Black sea bass -0.226 0.425 14
Tautog 0.559 0.036 14

Average Weight vs. Percent Lipids

Bluefish 0.117 0.682 14
Summer flounder 0.108 0.704 14
Black sea bass -0.218 0.444 14
Tautog 0.530 0.049 14

�PCBs vs. Percent Lipidsa

Bluefish 0.724 0.003 14
Black sea bass 0.805 <0.001 14
Tautog 0.814 <0.001 14

�DDTs vs. Percent Lipidsa

Bluefish 0.512 0.058 14
Black sea bass 0.908 <0.001 14
Tautog 0.713 0.008 12

�PCBs vs. Average Lengtha

Bluefish 0.132 0.637 14
Black sea bass 0.0924 0.738 14
Tautog 0.695 0.005 14

�DDTs vs. Average Lengtha

Bluefish -0.167 0.552 14
Black sea bass 0.0286 0.916 14
Tautog 0.592 0.039 12
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Table 1.  (Cont.)

Species             Correlation Coefficient (r) P Valueb                                       nc

�PCBs vs. �DDTsa

Bluefish 0.656 0.010 14
Black sea bass 0.911 <0.001 14
Tautog 0.930 <0.001 12

aPCBs and DDTs were not detected in most summer flounder muscle composites.
bPair(s) of variables with positive correlation coefficients and P values <0.050 tend to increase together.  For pairs
with negative correlation coefficients and P values <0.050, one variable tends to decrease while the other increases. 
For pairs with P values >0.050, there is no significant relationship between the two variables (Jandel Corporation
1995).
c n = number of composites with values above the MDL.
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Table 2. Mean concentrations (�g/g [ppm] wet weight) of arsenic, cadmium, chromium, copper, lead, mercury, nickel,
silver, and zinc in muscle of bluefish, summer flounder, black sea bass, and tautog from the New York Bight
Apex

Ag Cd Cr Cu Ni Pb Zn As Hg

Bluefish (na=14)

Mean 0.0411 0.165 0.442 0.453 0.160 0.288 11.4 0.49 0.1021
Std. dev. 0.0091 0.049 0.219 0.132 0.075 0.096 3.92 0.11 0.0224

Summer Flounder (na=14)

Mean 0.0221 0.120 0.141 0.259 0.132 0.155 3.69 1.72 0.0358
Std. dev. 0.0069 0.029 0.067 0.071 0.053 0.058 0.64 0.30 0.0084

Black Sea Bass (na=14)

Mean 0.0353 0.145 0.408 0.423 0.184 0.252 4.83 3.65 0.0504
Std. dev. .0.0051 0.040 0.190 0.134 0.084 0.110 0.97 1.09 0.0151

Tautog (na=14)

Mean 0.0271 0.109 0.190 0.339 0.138 0.173 4.28 1.02 0.0811
Std. dev. 0.0092 0.017 0.105 0.090 0.059 0.064 1.04 0.17 0.0223

an = number of composites analyzed.
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Table A1.   Field sampling locations and dates

Station                  North Latitude                    West Longitude Sample Date         No. of Composites

Bluefish

BL1 40�22.9' 73�51.2' 09/23/93 5
BL2 40�20.6' 73�54.7' 09/23/93 5
BL3 40�17.0' 73�49.2' 10/14/93 4

Summer Flounder

FL1 40�23.6' 73�57.4' 09/08/93 2
FL2 40�20.9' 73�57.9' 09/08/93 2
FL3 40�26.0' 73�58.4' 09/09/93 3
FL4 40�21.9' 73�57.7' 09/09/93 3
FL5 40�16.7' 73�58.2' 09/14/93 2
FL6 40�18.2' 73�57.9' 09/14/93 2

Black Sea Bass

SB1 40�16.7' 73�58.5' 09/16/93 4
SB2 40�20.8' 73�56.9' 09/28/93 5
SB3 40�27.5' 73�56.1' 09/30/93 5

Tautog

TA1 40�20.6' 73�55.3' 11/04/93 5
TA2 40�19.5' 73�56.8' 11/09/93 4
TA3 40�21.8' 73�48.8' 12/07/93 5
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Table A2. Allocation of bluefish specimens to composites

                     Individual Specimen Characteristics                               Composite Characteristics
Composite      Length             Wet                                        Mean           Mean Wet
       #               (mm)          Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

Station BL1

101 400 922 2 407 948 7.22 71.9
405 915 2
415 1008 2

102 417 992 2 421 1080 10.6 72.2
419 1037 2
427 1211 2

103 427 1034 2 428 1081 3.78 73.6
429 1109 2
429 1099 2

104 430 1071 2 434 1128 4.59 73.4
431 1122 2
440 1191 2

105 442 1205 2 460 1381 3.96 74.8
469 1497 2
470 1442 2

Station BL2

106 605 2755 2 613 3231 4.69 71.6
609 2966 2
626 3972 2

107 633 3128 2 634 3178 7.97 68.2
634 3231 2
635 3175 2

108 637 3096 2 639 3144 7.25 70.6
640 3540 2
640 2795 2

109 642 3239 2 646 3396 4.33 71.1
647 3440 2
650 3510 2

110 654 3522 2 656 3635 5.93 69.9
655 3576 2
658 3807 2

Station BL3

111 600 2804 2 608 3038 8.43 69.6
609 3036 2
615 3273 2

112 617 3017 2 622 3035 7.06 69.4
622 2927 2
628 3161 2
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Table A2.  (Cont.)

                     Individual Specimen Characteristics                              Composite Characteristics
Composite      Length             Wet                                        Mean           Mean Wet
       #              (mm)           Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

113 631 3610 2 634 3637 13.2 64.7
633 3293 2
638 4008 2

114 640 3219 2 648 3396 6.18 71.4
646 3368 2
657 3602 2

Probability of interstation differences (P values): 0.009 0.011 0.27 0.009
Grouping: BL2=BL3>BL1 BL2=BL3>BL1 BL1>BL2=BL3

a1 = male; 2 = female; 3 = indeterminate.
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Table A3.  Allocation of summer flounder specimens to composites 

                     Individual Specimen Characteristics                                 Composite Characteristics
Composite      Length             Wet                                        Mean           Mean Wet
       #               (mm)          Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

Station FL1

115 338 359 2 343 394 0.650 78.6
345 400 1
347 423 1

116 360 460 1 365 482 0.475 77.7
366 500 1
369 486 1

Station FL2

117 352 469 1 357 438 0.457 78.3
354 402 2
364 442 1

118 368 526 2 373 550 0.476 76.6
371 558 2
381 565 2

Station FL3

119 352 441 2 353 426 0.433 77.4
353 434 1
355 403 1

120 359 408 2 364 459 1.28 78.5
366 497 2
366 472 1

121 375 438 2 396 596 1.05 78.6
400 615 2
414 736 2

Station FL4

122 344 370 1 347 402 0.469 77.6
348 422 1
349 415 1

123 356 462 1 358 470 0.585 76.8
358 479 1
359 468 1

124 362 438 2 387 560 0.466 78.2
381 554 1
418 689 2
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Table A3.  (Cont.)

                     Individual Specimen Characteristics                                Composite Characteristics
Composite      Length             Wet                                        Mean           Mean Wet
       #                (mm)           Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

Station FL5

125 336 402 1 337 405 0.392 75.6
337 378 1
337 436 1

126 338 404 1 351 490 0.320 76.8
356 413 2
359 653 2

Station FL6

127 346 391 2 351 423 0.332 77.3
353 442 2
355 435 2

128 365 485 1 374 537 0.370 76.6
374 559 2
382 566 2

Probability of interstation differences (P values): 0.55 0.11 0.19 0.48

a1 = male; 2 = female; 3 = indeterminate.
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Table A4. Allocation of black sea bass specimens to composites

                     Individual Specimen Characteristics                                 Composite Characteristics
Composite      Length             Wet                                        Mean           Mean Wet
       #                (mm)           Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

Station SB1

129 222 215 3 224 208 3.18 79.8
224 210 2
226 200 3

130 244 236 1 254 274 2.40 80.2
254 274 2
264 311 2

131 270 295 3 285 387 1.70 77.5
289 391 2
296 475 3

132 302 384 2 313 454 0.623 78.3
312 525 2
324 451 1

Station SB2

133 236 226 1 238 224 1.53 76.9
239 241 1
239 206 1

134 255 256 1 258 281 1.09 77.5
260 296 2
260 291 3

135 262 274 1 264 290 1.38 77.2
264 280 2
265 315 2

136 266 338 2 275 354 2.59 76.5
271 333 2
289 392 1

137 296 459 2 312 533 2.28 77.0
300 490 2
341 652 1

Station SB3

138 239 214 2 247 251 2.55 78.1
249 239 1
253 300 2

139 262 298 2 264 296 3.46 77.6
263 283 2
267 307 2

140 281 362 2 288 371 2.85 76.6
288 347 2
295 405 2
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Table A4.  (Cont.)

                     Individual Specimen Characteristics                                 Composite Characteristics
Composite      Length             Wet                                        Mean           Mean Wet
       #                (mm)          Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

141 295 431 1 318 495 1.98 76.6
325 507 2
335 547 2

142 354 459 1 360 650 1.58 77.4
356 703 2
371 787 1

Probability of interstation differences (P values): 0.48 0.6 0.31 0.038
Grouping: SB2=SB3>SB1

a1 = male; 2 = female; 3 = indeterminate.
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Table A5. Allocation of tautog specimens to composites

                     Individual Specimen Characteristics                                Composite Characteristics
Composite      Length             Wet                                        Mean             Mean Wet
       #                 (mm)          Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

Station TA1

143 251 526 2 255 449 1.33 77.4
255 425 2
259 396 2

144 276 509 2 279 564 1.70 78.2
279 647 2
281 536 2

145 284 556 2 289 586 2.13 77.1
291 627 2
293 577 2

146 299 734 2 301 744 2.23 77.4
301 752 2
303 746 2

147 327 963 2 332 869 1.89 76.8
332 782 1
337 861 2

Station TA2

148 261 383 1 263 420 2.44 76.2
261 418 2
268 460 2

149 287 596 1 293 604 1.70 76.5
293 592 2
298 625 1

150 299 542 1 299 595 1.43 77.4
299 620 2
300 622 2

151 318 715 2 320 734 2.38 77.4
318 725 1
325 762 2

Station TA3

152 266 401 1 281 503 1.60 78.3
286 495 2
291 613 2

153 296 560 1 299 598 0.986 78.1
299 586 2
303 648 2

154 304 629 1 314 691 2.72 77.2
304 629 2
335 815 2
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Table A5.  (Cont.)

                     Individual Specimen Characteristics                                 Composite Characteristics
Composite      Length             Wet                                         Mean            Mean Wet
       #                 (mm)          Weight (g)             Sexa         Length (mm)     Weight (g)       %Lipids        %Water

155 352 889 2 380 1272 2.75 76.0
379 1313 2
408 1614 2

156 416 1658 2 434 1896 2.53 76.3
431 1924 2
456 2106 1

Probability of interstation differences (P values): 0.33 0.51 0.67 0.86

a1 = male; 2 = female; 3 = indeterminate.



Page 30

Table A6. Bluefish specimens not randomly selected in composites

Fish #                                   Length (mm)                        Wet Weight (g)                  Sexa

Station BL1

10 455 1299 2
13 410 1069 2
23 447 1179 2

Station BL2

39 541 2260 2
41 567 2108 2
48 592 2434 2

Station BL3

79b 612 2850 2
78 610 2744 2
73 668 3615 2
65 623 3256 2
67 606 2989 2
76 596 2755 2
63 638 3361 2
75 599 2668 2
69 777 6712 2

a1 = male; 2 = female; 3 = indeterminate.
bThis specimen was determined to be an outlier, in the Dixon Outlier Test.
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Table A7. Summer flounder specimens not randomly selected in composites

Fish #                                   Length (mm)                        Wet Weight (g)                  Sexa

Station FL1

25 365 457 1
22 392 604 2
18 415 778 1

Station FL2

30 346 424 1
31 363 416 2
32 385 531 2
35 415 697 2

Station FL5

55 357 404 2
54 354 426 2
53 366 456 2
65 344 376 2
71 345 402 1
72 394 550 2

Station FL6

60 376 561 2
57 478 1207 2
59 365 444 2

a1 = male; 2 = female; 3 = indeterminate.



Page 32

Table A8.  Black sea bass specimens not randomly selected in composites

Fish #                                   Length (mm)                        Wet Weight (g)                  Sexa

Station SB1

18 245 270 1
13 265 309 2
17 285 349 1
17 285 349 1
11 259 289 3
2 289 400 2
21 276 283 1
16 297 368 1
8 279 387 2
6 271 321 2

Station SB2

42 309 394 1
33 299 435 2
25 360 649 2
34 248 254 2
31 237 275 1

Station SB3

48 298 502 1
55 275 395 1
63 304 394 1
46 270 313 2
52 321 508 2
59 241 235 1

a1 = male; 2 = female; 3 = indeterminate.
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Table A9. Tautog specimens not randomly selected in composites

Fish #                                   Length (mm)                        Wet Weight (g)                  Sexa

Station TA1

18 257 519 2
6 382 1295 1
9 384 1356 2

Station TA2

31 226 437 2
38 274 478 2
30 283 556 2
37 301 598 1
22 289 518 1
27 366 1083 2

Station TA3

67 441 1925 2
68 275 472 1
60 332 774 2

Station TA4

2 330 981 2
3 350 1113 2
1 285 631 1

a1 = male; 2 = female; 3 = indeterminate.
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Table B1. List of trace metal analytes

Metal Analyte Chemical Symbol

Silver Ag
Cadmium Cd
Chromium Cr
Copper Cu
Nickel Ni
Lead Pb
Zinc Zn
Arsenic As
Mercury Hg
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Table B2.  List of PCB analytesa

PCB Congener #b PCB Congener Structure Coeluting Analytes

BZ #1 (1 Cl) Monochlorobiphenyl
BZ #8 (2 Cl)c 2,4'-Dichlorobiphenyl
BZ #18 (3 Cl)c 2,2',5-Trichlorobiphenyl
BZ #29 (3 Cl) 2,4,5-Trichlorobiphenyl
BZ #50 (4 Cl) 2,2',4,6-Tetrachlorobiphenyl
BZ #28 (3 Cl)c 2,4,4'-Trichlorobiphenyl
BZ #52 (4 Cl)c 2,2',5,5'-Tetrachlorobiphenyl
BZ #104 (5 Cl) 2,2',4,6,6'-Pentachlorobiphenyl
BZ #44 (4 Cl)c 2,2',3,5'-Tetrachlorobiphenyl
BZ #66 (4 Cl)c 2,3',4,4'-Tetrachlorobiphenyl
BZ #77 (4 Cl) 3,3',4,4'-Tetrachlorobiphenyl o, p' - DDD
BZ #101 (5 Cl)c 2,2',4,5,5'-Pentachlorobiphenyl
BZ #87 (5 Cl) 2,2',3,4,5'-Pentachlorobiphenyl Dieldrin
BZ #118 (5 Cl)c 2,3',4,4',5-Pentachlorobiphenyl
BZ #188 (7 Cl) 2,2',3,4',5,6,6'-Heptachlorobiphenyl
BZ #153 (6 Cl)c 2,2',4,4',5,5'-Hexachlorobiphenyl
BZ #105 (5 Cl)c 2,3,3',4,4'-Pentachlorobiphenyl
BZ #138 (6 Cl)c 2,2',3,4,4',5'-Hexachlorobiphenyl
BZ #126 (5 Cl) 3,3',4,4',5-Pentachlorobiphenyl
BZ #187 (7 Cl)c 2,2',3,4',5,5',6-Heptachlorobiphenyl
BZ #128 (6 Cl)c 2,2',3,3',4,4'-Hexachlorobiphenyl
BZ #200 (8 Cl) 2,2',3,3',4,5',6,6'-Octachlorobiphenyl
BZ #180 (7 Cl)c 2,2',3,4,4',5,5'-Heptachlorobiphenyl
BZ #170 (7 Cl)c 2,2',3,3',4,4',5-Heptachlorobiphenyl
BZ #195 (8 Cl)c 2,2',3,3',4,4',5,6-Octachlorobiphenyl
BZ #206 (9 Cl)c 2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl
BZ #209 (10 Cl)c 2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl

aAdditional data with limited QA/QC are available upon request from the senior author on the following PCB
congeners: BZ #49, BZ #184, BZ #183, BZ #156, and BZ #169.
bCongeners numbered according to Ballschmiter and Zell (1980).
cThe sum concentrations of these 18 PCB congeners were multiplied by 2 to approximate "Aroclor-based" total PCB
data (NOAA1989; ACE-EPA 1992).



Page 37

Table B3. List of chlorinated pesticide analytesa

Compound Coeluting Analytes

Chlordanes

Heptachlor
Heptachlor epoxide
Oxychlordane
�-chlordane
trans-nonachlor

DDTs and Metabolites

o,p'-DDE
p,p'-DDE
o,p'-DDD BZ #77
p,p'-DDD
o,p'-DDT
p,p'-DDT

Other Pesticides

Hexachlorobenzene
Aldrin
Dieldrin BZ #87
Endrin
Octachlorostyrene
Photomirex
Mirex

BHCs

Lindane (�-BHC)

aAdditional data with limited QA/QC are available upon request from the senior author on the following pesticides: 
�-BHC, �-BHC, �-chlordane, cis-nonachlor, endosulfan I, endosulfan II, and endosulfan sulfate.
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Table B4. List of PAH analytes

Low-Molecular-Weight PAH Analyte High-Molecular-Weight PAH Analyte

Naphthalene Fluoranthene
2-Methylnaphthalene Pyrene
1-Methylnaphthalene Benz[a]anthracene
Biphenyl Chrysene
2,6-Dimethylnaphthalene Benzo[b]fluoranthene
Acenaphthylene Benzo[k]fluoranthene
Acenaphthene Benzo[e]pyrene
2,3,5-Trimethylnaphthalene Benzo[a]pyrene
Fluorene Perylene
Phenanthrene Indeno[1,2,3-cd]pyrene
Anthracene Dibenz[a,h]anthracene
1-Methylphenanthrene Benzo[ghi]perylene
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Table B5. List of 2,3,7,8-substituted PCDD and PCDF congeners

Congener Abbreviation        Congener Structure   TEFa                    TDLb

Dioxins

2,3,7,8-TCDD 2,3,7,8-Tetrachlorodibenzo[p]dioxin 1 1
1,2,3,7,8-PeCDD 1,2,3,7,8-Pentachlorodibenzo[p]dioxin 0.5 5
1,2,3,4,7,8-HxCDD 1,2,3,4,7,8-Hexachlorodibenzo[p]dioxin 0.1 5
1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-Hexachlorodibenzo[p]dioxin 0.1 5
1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-Hexachlorodibenzo[p]dioxin 0.1 5
1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-Heptachlorodibenzo[p]dioxin 0.01 5
OCDD Octachlorodibenzo[p]dioxin 0.001 10

Furans

2,3,7,8-TCDF 2,3,7,8-Tetrachlorodibenzofuran 0.1 1
1,2,3,7,8-PeCDF 1,2,3,7,8-Pentachlorodibenzofuran 0.05 5
2,3,4,7,8-PeCDF 2,3,4,7,8-Pentachlorodibenzofuran 0.5 5
1,2,3,4,7,8-HxCDF 1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 5
1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 5
2,3,4,6,7,8-HxCDF 2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 5
1,2,3,7,8,9-HxCDF 1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 5
1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 5
1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 5
OCDF Octachlorodibenzofuran 0.001 10

aTEF = toxicity equivalency factor (EPA 1992).
bTDL = target method detection limit (pg/g wet weight).
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Table B6. Data quality objectives for organic analyses

Parameters/QC Measurements           Frequency                                      Control Limit Criteria

Laboratory method blank 1 per 20 samples Warning limit -- analyst should use best judgement if
analytes are detected �3 times the method detection limit

Action limit -- no analyte should be detected at >3 times
the method detection limit

Instrumental detection Limit 1 per project �5% relative standard deviation for seven replicate
measurements

Method detection limit 1 per project Analyst should use best judgement if the calculated
method detection limits are higher than the target method
detection limit of 2.0 ppb wet weight for PCBs and
pesticides, 10.0 ppb wet weight for PAHs, and within a
range of 1-10 pptr for each PCDD and PCDF congener
as specified in Table B5

Surrogate internal standards Each sample 40-150% recovery

Recommended control limit for percent difference
between accuracy-based material surrogate recoveries
and sample surrogate recoveries is <50%

Matrix spike 1 per 20 samples Recovery should be within 50-120% for at least 80% of
the analytes

Laboratory triplicates 1 per 20 samples �25% relative standard deviation for analytes >10 times
the method detection limit

Accuracy-based material 1 per 20 samples Recommended control limit for percent difference of
certified or consensus value on average for analytes >10
times the method detection limit is �30%
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Table B7. Concentrations (�g/g [ppm] dry weight) of trace metals found in DOLT-1 standard reference
material

                             Ag            Cd             Cr              Cu            Ni             Pb               Zn             As            Hg

Detection Limits

0.052 0.016 0.052 0.12 0.038 0.025 0.65 0.91 0.045

Mean (n=6) 1.03 4.02 0.41 19.3 0.26 1.33 92.4 10.5 0.217
Std. dev. 0.04 0.17 0.07 1.2 0.02 0.08 2.6 1.1 0.015
RSD(%) 3.9 4.2 17.1 6.2 7.7 6.0 2.8 10.5 6.9
Certified [1.00]a 4.18 0.40 20.8 0.26 1.36 92.5 10.1 0.225
+/- - 0.28 0.07 1.2 0.06 0.29 2.3 1.4 0.037
Recovery (%) 103 96 102 93 99 98 100 104 96

aConsensus value from NOAA-National Research Council Canada intercomparison exercises.
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Table B8. Results (�g/g wet weight) of duplicate analyses for trace metals in bluefish, summer flounder, black sea
bass, and tautog muscle composites

Composite                 Trace Metal
        #          Ag            Cd             Cr             Cu             Ni              Pb              Zn             As            Hg

Detection Limits

0.013 0.004 0.013 0.030 0.0095 0.006 0.16 0.23 0.011

Bluefish

105-A 0.0323 0.173 0.425 0.456 0.136 0.293 10.8 0.37 0.1069
105-B 0.0285 0.172 0.480 0.419 0.126 0.275 10.1 0.38 0.0963
Mean 0.0304 0.173 0.453 0.438 0.131 0.284 10.4 0.38 0.1016
RPDa 12.5 0.6 12.1 8.4 7.6 6.3 6.7 2.6 10.4

Summer Flounder

124-A 0.0210 0.138 0.084 0.235 0.088 0.163 3.81 1.70 0.0391
124-B 0.0244 0.137 0.074 0.222 0.101 0.163 3.63 1.77 0.0373
Mean 0.0227 0.138 0.079 0.229 0.095 0.163 3.72 1.74 0.0382
RPDa 15.0 0.7 12.7 5.7 13.7 0.0 4.8 4.0 4.7

Black Sea Bass

131-A 0.0296 0.144 0.420 0.577 0.111 0.223 5.86 3.59 0.0477
131-B 0.0215 0.108 0.336 0.488 0.083 0.184 4.44 2.62 0.0344
Mean 0.0256 0.126 0.378 0.533 0.097 0.204 5.15 3.11 0.0411
RPDa 31.6 28.6 22.2 16.7 28.9 19.1 27.6 31.2 32.4

Tautog

153-A 0.0265 0.132 0.148 0.237 0.143 0.226 3.86 0.95 0.0679
153-B 0.0249 0.101 0.134 0.232 0.129 0.215 3.18 0.88 0.0621
Mean 0.0257 0.117 0.141 0.235 0.136 0.221 3.52 0.92 0.0650
RPDa 6.2 26.5 9.9 2.1 10.3 5.0 19.3 7.6 8.9

aRPD (relative percent difference) for duplicate analyses = (100 x absolute value for range)/mean.
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Table C1. Metal concentrations (�g/g [ppm] wet weight) in bluefish muscle composites

Composite                                    Trace Metal
# Ag Cd Cr Cu Ni Pb Zn As Hg

Station BL1

101 0.0367 0.211 0.112 0.411 0.283 0.118 8.34 0.49 0.1150
102 0.0391 0.159 0.522 0.548 0.359 0.240 14.4 0.63 0.0658
103 0.0308 0.158 0.427 0.457 0.101 0.347 8.65 0.62 0.1425
104 0.0546 0.129 0.352 0.216 0.105 0.368 7.35 0.40 0.0841
105a 0.0304 0.173 0.452 0.438 0.131 0.284 10.5 0.38 0.1016
Mean (n = 5) 0.0383 0.166 0.373 0.414 0.196 0.271 9.84 0.50 0.1018
Std. dev. 0.0098 0.030 0.158 0.122 0.118 0.100 2.79 0.12 0.0293

Station BL2

106 0.0516 0.198 0.355 0.208 0.171 0.247 11.9 0.60 0.1253
107 0.0429 0.273 0.129 0.481 0.132 0.317 12.5 0.56 0.0887
108 0.0566 0.137 0.734 0.427 0.123 0.207 10.4 0.43 0.1177
109 0.0340 0.155 0.466 0.545 0.142 0.449 23.0 0.46 0.1151
110 0.0329 0.113 0.653 0.632 0.107 0.380 9.79 0.52 0.0885
Mean (n = 5) 0.0436 0.175 0.467 0.459 0.135 0.320 13.5 0.51 0.1071
Std. dev. 0.0105 0.063 0.241 0.160 0.024 0.098 5.41 0.07 0.0173

Station BL3

111 0.0442 0.171 0.774 0.516 0.148 0.268 10.6 0.25 0.1065
112 0.0469 0.085 0.172 0.507 0.089 0.387 13.8 0.57 0.1241
113 0.0295 0.224 0.708 0.317 0.157 0.288 8.98 0.46 0.0786
114 0.0446 0.123 0.330 0.636 0.188 0.129 9.31 0.43 0.0754
Mean (n = 4) 0.0413 0.151 0.496 0.494 0.146 0.268 10.7 0.43 0.0962
Std. dev. 0.0080 0.060 0.291 0.132 0.041 0.106 2.20 0.13 0.0233

Probability of Interstation Differences

P valueb 0.65 0.83 0.68 0.61 0.93 0.77 0.28 0.60 0.58

Summary Statistics

Mean (n = 14) 0.0411 0.165 0.442 0.453 0.160 0.288 11.4 0.49 0.1021
Std. dev. 0.0091 0.049 0.219 0.132 0.075 0.096 3.92 0.11 0.0224

aMean of duplicates.
bP values >0.05 indicate no interstation differences.
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Table C2. Metal concentrations (�g/g [ppm] wet weight) in summer flounder muscle composites

Composite                                   Trace Metal
        #          Ag                 Cd                 Cr                 Cu                Ni                  Pb             Zn                  As              Hg

Station FL1

115 0.0169 0.102 0.117 0.223 0.124 0.133 4.56 2.05 0.0380
116 0.0337 0.129 0.199 0.326 0.181 0.260 2.98 1.46 0.0452
Mean (n = 2) 0.0253 0.115 0.158 0.274 0.152 0.196 3.77 1.76 0.0416
Std. dev. 0.0119 0.019 0.058 0.073 0.040 0.090 1.12 0.42 0.0051

Station FL2

117 0.0309 0.109 0.084 0.174 0.147 0.122 3.21 2.34 0.0321
118 0.0142 0.111 0.121 0.238 0.074 0.186 4.02 1.57 0.0493
Mean (n = 2) 0.0226 0.110 0.103 0.206 0.110 0.154 3.62 1.96 0.0407
Std. dev. 0.0118 0.001 0.026 0.045 0.052 0.045 0.57 0.54 0.0122

Station FL3

119 0.0248 0.103 0.263 0.211 0.195 0.128 3.80 1.22 0.0356
120 0.0170 0.192 0.048 0.300 0.070 0.111 3.53 1.63 0.0239
121 0.0212 0.134 0.097 0.264 0.134 0.228 2.47 1.97 0.0454
Mean (n = 3) 0.0210 0.143 0.136 0.258 0.133 0.156 3.27 1.61 0.0350
Std. dev. 0.0039 0.045 0.113 0.045 0.063 0.063 0.70 0.38 0.0108

Station FL4

122 0.0281 0.096 0.145 0.276 0.195 0.081 3.24 2.01 0.0261
123 0.0114 0.133 0.222 0.437 0.054 0.220 4.81 1.50 0.0399
124a 0.0227 0.138 0.079 0.229 0.095 0.163 3.72 1.74 0.0382
Mean (n = 3) 0.0207 0.122 0.149 0.314 0.115 0.155 3.92 1.75 0.0347
Std. dev. 0.0085 0.023 0.072 0.109 0.073 0.070 0.80 0.26 0.0075

Station FL5

125 0.0257 0.155 0.124 0.198 0.232 0.079 3.31 1.49 0.0283
126 0.0158 0.099 0.149 0.326 0.104 0.201 4.46 1.57 0.0421
Mean (n = 2) 0.0208 0.127 0.136 0.262 0.168 0.140 3.88 1.53 0.0352
Std. dev. 0.0070 0.040 0.018 0.091 0.091 0.086 0.81 0.06 0.0098

Station FL6

127 0.0291 0.082 0.248 0.180 0.104 0.090 3.86 1.59 0.0221
128 0.0173 0.092 0.082 0.238 0.143 0.170 3.75 1.87 0.0356
Mean (n = 2) 0.0232 0.087 0.165 0.209 0.124 0.130 3.80 1.73 0.0288
Std. dev. 0.0083 0.007 0.117 0.041 0.028 0.057 0.08 0.20 0.0095
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Table C2.   (Cont.)

Composite                                Trace Metal
        #                    Ag                 Cd                Cr                 Cu                 Ni                 Pb             Zn                  As               Hg

Probability of Interstation Differences

P valueb 0.97 0.33 0.96 0.64 0.92 0.91 0.93 0.82 0.73

Summary Statistics

Mean (n = 14) 0.0221 0.120 0.141 0.259 0.132 0.155 3.69 1.72 0.0358
Std. dev. 0.0069 0.029 0.067 0.071 0.053 0.058 0.64 0.30 0.0084

aMean of duplicates.
bP values >0.05 indicate no interstation differences.
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Table C3. Metal concentrations (�g/g [ppm] wet weight) in black sea bass muscle composites

Composite                                    Trace Metal
# Ag Cd Cr Cu Ni Pb Zn As Hg

Station SB1

129 0.0363 0.079 0.538 0.454 0.268 0.128 6.17 5.32 0.0744
130 0.0289 0.182 0.113 0.646 0.138 0.320 5.42 2.23 0.0539
131a 0.0256 0.126 0.378 0.533 0.097 0.204 5.15 3.11 0.0411
132 0.0388 0.145 0.402 0.209 0.112 0.236 3.06 3.73 0.0626
Mean (n = 4) 0.0324 0.133 0.358 0.460 0.154 0.222 4.95 3.60 0.0580
Std. dev. 0.0062 0.043 0.178 0.185 0.078 0.079 1.33 1.30 0.0141

Station SB2

133 0.0409 0.135 0.811 0.393 0.114 0.132 5.10 4.43 0.0424
134 0.0334 0.200 0.474 0.444 0.110 0.162 4.48 2.74 0.0576
135 0.0387 0.210 0.192 0.486 0.230 0.382 4.46 3.15 0.0354
136 0.0368 0.090 0.396 0.226 0.410 0.500 5.04 2.33 0.0424
137 0.0443 0.131 0.432 0.408 0.175 0.247 6.19 4.95 0.0690
Mean (n = 5) 0.0388 0.153 0.461 0.391 0.208 0.285 5.05 3.52 0.0494
Std. dev. 0.0041 0.051 0.224 0.099 0.123 0.155 0.70 1.12 0.0137

Station SB3

138 0.0340 0.130 0.479 0.420 0.223 0.256 4.23 4.84 0.0512
139 0.0365 0.127 0.399 0.481 0.133 0.338 3.30 4.88 0.0345
140 0.0382 0.200 0.203 0.61 0.153 0.166 4.84 2.31 0.0345
141 0.0344 0.156 0.676 0.385 0.196 0.320 6.03 2.98 0.0742
142 0.0280 0.114 0.225 0.221 0.223 0.131 4.16 4.04 0.0328
Mean (n = 5) 0.0342 0.145 0.396 0.423 0.186 0.242 4.51 3.81 0.0454
Std. dev. 0.0039 0.034 0.195 0.142 0.041 0.092 1.01 1.14 0.0177

Probability of Interstation Differences

P valueb 0.19 0.67 0.83 0.68 0.61 0.71 0.44 0.98 0.29

Summary Statistics

Mean (n = 14) 0.0353 0.145 0.408 0.423 0.184 0.252 4.83 3.65 0.0504
Std. dev. 0.0051 0.040 0.190 0.134 0.084 0.110 0.97 1.09 0.0151

aMean of duplicates.
bP values >0.05 indicate no interstation differences.
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Table C4. Metal concentrations (�g/g [ppm] wet weight) in tautog muscle composites

Composite                                     Trace Metal
# Ag Cd Cr Cu Ni Pb Zn As Hg

Station TA1

143 0.0325 0.128 0.175 0.344 0.097 0.122 3.67 0.91 0.1068
144 0.0201 0.100 0.410 0.421 0.141 0.316 6.25 1.14 0.1072
145 0.0258 0.100 0.141 0.327 0.232 0.114 5.05 1.27 0.0789
146 0.0179 0.098 0.101 0.211 0.095 0.198 3.02 0.98 0.0869
147 0.0235 0.141 0.089 0.349 0.149 0.119 4.64 0.84 0.0481
Mean (n = 5) 0.0240 0.113 0.183 0.330 0.143 0.174 4.53 1.03 0.0856
Std. dev. 0.0057 0.020 0.131 0.076 0.056 0.087 1.25 0.18 0.0243

Station TA2

148 0.0206 0.093 0.337 0.394 0.093 0.213 5.56 0.86 0.0682
149 0.0261 0.139 0.310 0.507 0.207 0.163 5.01 1.32 0.0737
150 0.0478 0.110 0.159 0.460 0.095 0.212 4.20 0.98 0.0979
151 0.0293 0.098 0.124 0.275 0.257 0.100 3.73 1.25 0.0864
Mean (n = 4) 0.0310 0.110 0.232 0.409 0.163 0.172 4.62 1.10 0.0816
Std. dev. 0.0118 0.021 0.107 0.101 0.082 0.053 0.82 0.22 0.0133

Station TA3

152 0.0173 0.106 0.068 0.280 0.161 0.101 2.90 0.82 0.0451
153a 0.0257 0.117 0.141 0.235 0.136 0.221 3.52 0.92 0.0650
154 0.0399 0.099 0.295 0.351 0.096 0.243 5.39 1.09 0.0873
155 0.0360 0.089 0.181 0.215 0.050 0.152 3.31 1.06 0.0634
156 0.0173 0.104 0.125 0.375 0.116 0.141 3.62 0.83 0.1205
Mean (n = 5) 0.0272 0.103 0.162 0.291 0.112 0.172 3.75 0.94 0.0763
Std. dev. 0.0105 0.010 0.085 0.070 0.042 0.059 0.96 0.13 0.0289

Probability of Interstation Differences

P valueb 0.51 0.79 0.61 0.23 0.76 0.93 0.23 0.39 0.71

Summary Statistics

Mean (n = 14) 0.0271 0.109 0.190 0.339 0.138 0.173 4.28 1.02 0.0811
Std. dev. 0.0092 0.017 0.105 0.090 0.059 0.064 1.04 0.17 0.0223

aMean of duplicates.
bP values >0.05 indicate no interstation differences.
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Table C5.  Organic analytes not detected in any sample

Analyte MDLa

PCB Congeners

BZ #29 1.73
BZ #50 1.95

Organochlorine Pesticides

Aldrin 2.24
Octachlorostyrene 1.16
Heptachlor epoxide 2.72
o,p'-DDT 2.17

PAHs

Biphenyl 2.16
2,6-dimethylnaphthalene 9.18
Acenaphthylene 3.39
2,3,5-trimethylnaphthalene 10.0
Fluorene 10.0
Phenanthrene 3.46
Anthracene 3.87
1-methylphenanthrene 1.19
Fluoranthene 4.33
Pyrene 5.12
Chrysene 3.99
Benzo[b]fluoranthene 4.41
Benzo[k]fluoranthene 3.28
Benzo[e]pyrene 6.44
Benzo[a]pyrene 5.19
Perylene 10.0
Indeno[1,2,3-cd]pyrene 17.8
Dibenz[a,h]anthracene 10.0
Benzo[ghi]perylene 10.3

2,3,7,8-Substituted PCDD and PCDF Congeners

1,2,3,7,8-PeCDD 7.31
1,2,3,4,7,8-HxCDD 3.05
1,2,3,6,7,8-HxCDD 3.40
1,2,3,7,8,9-HxCDD 10.8
1,2,3,7,8-PeCDF 7.73
2,3,4,7,8-PeCDF 8.68
1,2,3,4,7,8-HxCDF 4.13
1,2,3,6,7,8-HxCDF 2.51
1,2,3,7,8,9-HxCDF 10.4
2,3,4,6,7,8-HxCDF 4.02
1,2,3,4,6,7,8-HpCDF 5.67
1,2,3,4,7,8,9-HpCDF 11.9
OCDF 27.5

ang/g wet weight for PCBs, pesticides, and PAHs; pg/g wet weight for dioxins and furans.
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Table C14. Concentrations (ng/g [ppb] wet weight) of PAHs in muscle composites

              Bluefisha                                           Summer Flounderb            Black Sea Bassc                             Tautogd

   Composite   Acenaph-       Composite         Naph-        2-methyl-        1-methyl-      Benz[a]-      Composite       Benz[a]-      Composite     2-methyl-       Benz[a]- 
           #              thene                  #                 thalene      naphthalene   naphthalene  anthracene           #             anthracene           #           naphthalene   anthracene

              Station BL1                                                         Station FL1                                                        Station SB1                                   Station TA1

101 8.93 115 nd nd nd nd 129 nd 143 nd 2.80
102 8.39 116 nd nd nd nd 130 nd 144 nd 2.95
103 nd Meane nd nd nd nd 131 nd 145 nd 2.75
104 5.61 Std. dev. 132 nd 146f nd 2.69
105 3.33 Mean nd 147 nd 2.69
Mean 5.47 Std. dev. Mean nd 2.77
Std. dev. 3.33 Std. dev. 0.111

              Station BL2                                                          Station FL2                                                         Station SB2 Station TA2

106 6.44 117f nd nd nd nd 133g 148 nd 2.89
107f 8.34 118 nd nd nd 3.06 134 3.35 149 nd nd
108 6.78 Mean nd nd nd <MDL 135 3.13 150 nd nd
109 5.06 Std. dev. 136 3.02 151 nd 3.05
110 4.33 137 3.09  Mean nd <MDL
Mean 6.19 Mean 3.15 Std. dev.
Std. dev. 1.56 Std. dev. 0.141

Station BL3 Station FL3 Station SB3 Station TA3

111 6.36 119 7.40 12.1 6.73 3.75 138f nd 152 nd 2.69
112 3.68 120 nd nd nd 2.68 139 nd 153 nd 2.67
113 nd 121 nd nd nd nd 140 nd 154 nd 3.21
114 3.66 Mean 3.33 4.49 3.04 2.56 141 nd 155 1.41 3.73
Mean 3.69 Std. dev. 2.87 6.57 3.20 1.26 142 nd 156f nd 3.65
Std. dev. 2.16 Mean nd Mean <MDL 3.19

Std. dev. Std. dev. 0.507

Station FL4

122 nd nd nd 2.68
123 nd nd nd 2.51
124 nd nd nd 3.92
Mean nd nd nd 3.03
Std. dev. 0.773

Station FL5

125 nd nd nd 2.60
126 nd nd nd nd
Mean nd nd nd <MDL
Std. dev.

Station FL6

127f nd nd nd nd
128 nd nd nd nd
Mean nd nd nd nd
Std. dev.

Summary Statisticsh (n = 14)

Mean 5.22 Mean <MDL 1.51 <MDL <MDL Mean <MDL Mean <MDL 2.73
Std. dev. 2.52 Std. dev. 3.04 Std. dev. Std. dev. 0.719
MDL 2.15 MDL 2.59 1.40 2.38 2.48 MDL 2.48 MDL 1.40 2.48

aNaphthalene, 2-methylnaphthalene, 1-methylnaphthalene, and benz[a]anthracene were not found in any of the 14 bluefish composites.
bAcenaphthene was not found in any of the 14 summer flounder composites.
cNaphthalene, 2-methylnaphthalene, 1-methylnaphthalene, and acenaphthene were not found in any of the 14 black sea bass composites.
dNaphthalene, 1-methylnaphthalene, and acenaphthene were not found in any of the 14 tautog composites.
eMeans are designated "nd" when all values are <MDL, and designated "<MDL" when at least one value was above the MDL but the mean (calculated using a value of
½MDL for individual nondetectable values) was <MDL.
fMean of triplicates.
gPAHs were not analyzed for this muscle composite.
hNo station mean was >3 x MDL; therefore, interstation differences were not calculated.
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