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EXECUTIVE SUMMARY

A survey was conducted to establish a benchmark for concentrations of selected trace metals and
organic contaminants in the edible flesh of four species of fish important to the recreational fishery of the
New York Bight Apex. Bluefish (Pomatomus saltatrix), summer flounder (Paralichthys dentatus),
black sea bass (Centropristes striatus), and tautog (Tautoga onitis) were caught by rod and reel during
September-December 1993 at 15 sites in the New York Bight Apex. Fourteen composite samples of
muscle tissue from each fish species were analyzed for 9 trace metals, 25 polychlorinated biphenyl
(PCB) congeners, 17 organochlorine pesticides, 24 polycyclic aromatic hydrocarbons (PAHs), seven
2,3,7,8-substituted polychlorinated dibenzo[p]dioxins (PCDDs), and ten 2,3,7,8-substituted polychlori-
nated dibenzofurans (PCDFs).

Concentrations of trace metals were low and within the range of values normally found in muscle
tissues of finfish from relatively pristine ecosystems. Total mercury levels in all fish composites were
<0.11 pg/g (ppm) wet weight, which is an order of magnitude below the U.S. Food and Drug Adminis-
tration (FDA) action level of 1.0 pg/g (ppm) wet weight for methylmercury.

PCB and organochlorine pesticide concentrations were relatively low and were related to the lipid
content of the muscle tissue. The “Aroclor-based” estimates (see “Glossary...” for definition) for all
composite samples were below the FDA tolerance level of 2.0 pg/g (ppm) wet weight for PCBs.
Average sums of 23 PCB congeners were 0.37 pg/g for bluefish, <0.05 pg/g (i.e., below the detection
limit) for summer flounder, 0.08 pg/g for black sea bass, and 0.06 pug/g for tautog.

Average sums of DDTs and their metabolites for all composite samples were well below the FDA
action level of 5.0 pg/g (ppm) wet weight. Average sums of DDTs and their metabolites were 0.16 pg/
g for bluefish, <0.009 pg/g (i.e., below the detection limit) for summer flounder, 0.02 pg/g for black sea
bass, and 0.014 pg/g for tautog.

Average sums of chlordanes for each species, which ranged from 0.04 to 0.08 pg/g, were below the
FDA action level of 0.3 pg/g (ppm) wet weight.

With few exceptions, PAHs were undetected.

Concentrations of 2,3,7,8-tetrachlorodibenzo[p]dioxin (TCDD) in all composite samples were be-
low the FDA advisory level of 25 pg/g (pptr) wet weight for limited consumption. Concentrations of
2,3,7,8-TCDD were below the method detection limit of 1.63 pg/g in all summer flounder and black sea
bass composites, 10 of 14 tautog composites, and 4 of 14 bluefish composites. The concentrations of
2,3,7,8-TCDD were near the detection limit in the 4 remaining tautog composites, and in 9 of 10 remain-
ing bluefish composites. The remaining bluefish composite contained the highest concentrations of
PCBs (0.57 pg/g), DDTs (0.27 pg/g), chlordanes (0.062 pg/g), and 2,3,7,8-TCDD (7.27 pg/g). This
bluefish composite had the highest average composite weight, included the heaviest individual speci-
men, and had the highest lipid content.
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Glossary of Technical Terms, Acronyms, and Units of Measure

amu -- atomic mass unit. A measure of atomic mass which is equal to 1/12 of the mass of a carbon atom of mass 12.

Aroclor -- Aroclor is a trademark, registered to Monsanto Corporation, for naming mixtures of individual chlorinated
biphenyls and chlorinated polyphenyls. Monsanto Corporation was the major producer of Aroclors from 1930 to
1977. Aroclors were used in a wide variety of applications, including dielectric fluids in capacitors and transform-
ers, heat transfer fluids, hydraulic fluids, lubricating and cutting oils, and as additives in pesticides, paints, copying
paper, carbonless copy paper, adhesives, sealants, and plastics. Each Aroclor is assigned a four digit number. The last
two digits indicate the approximate percentage in weight of chlorine in the product, and the first two digits indicate
the type of material as follows: 12 -- chlorinated biphenyls, 25 -- blend of chlorinated biphenyls and chlorinated
terphenyls (75:25), 44 -- blend of chlorinated biphenyls and chlorinated terphenyls (60:40), and 54 -- chlorinated
terphenyls.

Aroclor-based PCB concentration -- PCB analysis where calibration is based on one or more mixtures of Aroclors rather
than on individual PCB congeners.

BHCs -- benzenehexachlorides, trade names for hexachlorocyclohexanes.

BZ # -- Ballschmiter and Zell number for a designated PCB congener.

CAS No. -- Chemical Abstracts Service Registry Number is a unique serial number assigned to a given compound. There
is no inherent significance to the registry number.

congener -- a member of a series of structurally similar compounds.

DDD -- see DDT.

DDE -- see DDT.

DDI -- double-deionized, such as in double-deionized water.

DDT -- insecticide dichlorodiphenyltrichloroethane. DDT metabolites include DDD (dichlorodiphenyldichloroethane)
and DDE (dichlorodiphenyldichloroethylene).

dioxin -- term commonly used to refer to a group of seven 2,3,7,8-substituted polychlorinated dibenzo[p]dioxin (PCDD)
congeners and ten 2,3,7,8-substituted polychlorinated dibenzofuran (PCDF) congeners. When the number of chlo-
rine atoms per molecule is four, the terms tetrachlorodibenzo[p]dioxin (TCDD) and tetrachlorodibenzofuran (TCDF)
are often used. 2,3,7,8-TCDD is the most toxic of all PCDD and PCDF congeners. (See TE.)

DOB -- 4,4'-dibromooctafluorobiphenyl.

DQO -- data quality objective.

EMAP -- EPA’ s Environmental Monitoring and Assessment Program.

EMDL -- estimated method detection limit. See MDL.

EPA -- U.S. Environmental Protection Agency.

FDA -- U.S. Food and Drug Administration.

fillet -- a slice of boneless muscle tissue of fish.

formula -- molecular formula of a chemical compound.

GC/ECD -- gas chromatography with electron capture detection.

GC-MS -- gas chromatography - mass spectrometry.

HEPA -- high-efficiency particle air, such as in high-efficiency particle air laminar-flow hood.

high-molecular-weight PAH -- PAHs with >4 rings and molecular weights >202 amu.

HPLC -- high-performance liquid chromatography.

IDL -- instrumental detection limit. Calculated by multiplying the standard deviation of the replicate measurements by
3.143 (EPA 1984b).

lipid -- fats and other esters that are insoluble in water, but are extracted by solvents such as alcohol, ether, and (in this
study) methylene chloride.

low-molecular-weight PAH -- PAHs with <3 rings and molecular weights <192 amu.

MDL -- method detection limit. Calculated by multiplying the standard deviation of the replicate measurements by the
Student’s t value.

MW -- nominal molecular weight of the compound. Chlorine isotope **Cl was used in the calculation of molecular
weight of chlorinated compounds.

pg/g -- micrograms/gram.

ng/g -- nanograms/gram.

New York Bight -- 39,000-km? sector of the Middle Atlantic Bight continental shelf between Montauk Point, New York,
and Cape May, New Jersey, and approximately 1,280 km wide from the Hudson-Raritan Estuary to the shelf edge.

New York Bight Apex -- the New York Bight Apex is bound by the coasts of New Jersey and Long Island, 73°30°W
longitude, and 40°15°N latitude.
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NIST -- U.S. Department of Commerce’s National Institute of Standards and Technology.

OCDD -- octachlorodibenzo[p]dioxin.

OCDF -- octachlorodibenzofuran.

PAHs -- polycyclic aromatic hydrocarbons.

PCBs -- polychlorinated biphenyls. A PCB is one of 209 compounds having the formula C ,H,  Cl , where n=1-10, i.e.,
monochlorobiphenyls through decachlorobiphenyl. The term PCBs is used to refer to the entire class or any subset
of one or more such compounds. The entire set of 209 PCBs forms a set of congeners. When PCBs are subdivided
by degree of chlorination, the term homolog is used, e.g., the pentachlorobiphenyl homolog. PCBs of a given ho-
molog with different chlorine substitution positions are called isomers, e.g., 2,3,4-trichlorobiphenyl and 3,3',5-
trichlorobiphenyl are two of the twelve trichlorobiphenyl isomers (Erickson 1992).

PCDD -- see dioxin.

PCDF -- see dioxin.

pg/g -- picograms/gram.

pg/uL -- picograms/microliter.

physiological condition -- refers to the relationship between a fish’s length and weight. As a fish’s weight increases for a
given length (i.e., the fish becomes “plumper”), its physiological condition is considered to be better, or at a higher
level. When such length-weight relationships are used as indices of physiological condition, they are called “condi-
tion factors.”

ppb -- parts per billion. ng/g.

ppm -- parts per million. pg/g.

pptr -- parts per trillion. pg/g.

QA -- quality assurance.

QC -- quality control.

RPD -- relative percent difference. Calculated by dividing the difference of duplicate values by the duplicate mean, then
multiplying by 100.

RSD -- relative standard deviation. Calculated by dividing the standard deviation by the mean value.

>BHCs -- sum of 3-BHC, y-BHC (lindane), and 6-BHC.

Y chlordanes -- sum of ¢-chlordane, y-chlordane, trans-nonachlor, heptachlor, heptachlor epoxide, and oxychlordane.

SRM -- standard reference material.

TCB -- 1,2,3-trichlorbenzene.

TCDD -- see dioxin.

TCDF -- see dioxin.

TE -- toxic equivalent. A means of summarizing dioxin data, including the less toxic, chlorinated dibenzo[p]dioxin and
dibenzofuran congeners together with 2,3,7,8-TCDD (EPA Method 8290, September 1994). The 2,3,7,8-TCDD
congener is assigned a TE factor of 1.0.

z-score -- a number calculated to compare concentration values obtained for an SRM with consensus concentration
values (IUPAC 1993). Obtained by the difference between the individual result and the consensus result, divided by
the consensus standard deviation. An absolute z-score of < 2 is considered satisfactory, 2-3 questionable, and >3
unsatisfactory (Parris 1995).



CHEMICAL STRUCTURES OF ORGANIC ANALYTES

Polychlorinated Biphenyl Congeners

1 Cl Cl Cl
-0 OO0
Cl

BZ #1

CAS No: 2051-60-7
Formula: C,HyCl
MW: 188

Cl
—~O~O)
C

BZ #29

CAS No: 15862-07-4
Formula: C12H7C13
MW: 256

Cl Cl
Cl Cl

BZ #52

CAS No: 35693-99-3
Formula: C,H¢Cl,
MW: 290

BZ #8

CAS No: 34883-43-7
Formula: C,HgCl,
MW: 222

Cl

—~O~O

ClCl

BZ #50

CAS No: 62796-65-8
Formula: C12H6C14
MW: 290

1Cl
—O~O)
CICl
BZ #104
CAS No: 56558-16-8

Formula: C,,H;Cl;
MW: 324

BZ #18

CAS No: 37680-65-2
Formula: C;,H,Cl;
MW: 256

Cl

OO

BZ #28

CAS No: 7012-37-5
Formula: C,,H,Cl;
MW: 256

1 Cl Cl

Cl

BZ #44

CAS No: 41464-39-5
Formula: C,H¢Cl,
MW: 290
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Polychlorinated Biphenyl Congeners

Cl Cl 1 Cl
AO~Ora oA~

BZ #66

CAS No: 32598-10-0
Formula: C,H¢Cl,
MW: 290

BZ #77

CAS No: 32598-13-3
Formula: C,H¢Cl,
MW: 290

Cl Cl Cl 1 Cl
c ¢ @ @ cl
Cl Cl

BZ #87

CAS No: 38380-02-8
Formula: C,,H;Cls
MW: 324

Cl |
A<D <
Cl Cl

BZ #153

CAS No: 35065-27-1
Formula: C,,H,Clg
MW: 358

BZ #118

CAS No: 31508-00-6
Formula: C,H;Cls
MW: 324

Il |

OO

BZ #105

CAS No: 32598-14-4
Formula: C,,H;Cls
MW: 324

Cl Cl

OO

Cl Cl

BZ #101

CAS No: 37680-73-2
Formula: C;,H;Cls
MW: 324

OO

Cl Cl Cl

BZ #188

CAS No: 74487-85-7
Formula: C,H;Cl,
MW: 392

C Cl Cl
A<D
Cl

BZ #138

CAS No: 35065-28-2
Formula: C,,H,Clg
MW: 358
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Polychlorinated Biphenyl Congeners

1 cl C CICI
OO OO
Cl C Cl Cl

BZ #126

CAS No: 57465-28-8
Formula: C12H5C15
MW: 324

1 Ci€l Cl

O~

Cl Cl Cl

BZ #200

CAS No: 40186-71-8
Formula: C,,H,Clg
MW: 426

Cl Cl

Cl Clcl Cl

BZ #195

CAS No: 52663-78-2
Formula: C12H2C13
MW: 426

BZ #187

CAS No: 52663-68-0
Formula: C12H3C17
MW: 392

BZ #180

CAS No: 35065-29-3
Formula: C,,H;Cl,
MW: 392

BZ #206

CAS No: 40186-72-9
Formula: C,,HCly
MW: 460

1 Cl

Cl

BZ #128

CAS No: 38380-07-3
Formula: C12H4C16
MW: 358

C Cl

Cl Cl Cl

BZ #170

CAS No: 35065-30-6
Formula: C,,H;Cl,
MW: 392

. CIC o

c1  CICl Cl

BZ #209

CAS No: 2051-24-3
Formula: C12C110
MW: 494
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DDTs and Metabolites

Cl
Cl Cl
Cl
4 4-DDT
CAS No: 50-29-3
Formula: C,4HyCls
MW: 352
Cl Cl
Cl
44-DDD
CAS No: 72-54-8
Formula: C14H10C14
MW: 318
Cl Cl
4 4-DDE

CAS No: 72-55-9
Formula: C14H8C14
MW: 316

1
Cl Cl
Cl Cl

2.4'-DDT

CAS No: 789-02-6
Formula: C4HyCls
MW: 352

CE :‘Cl
Cl Cl

2,4'-DDD

CAS No: 53-19-0
Formula: C4H,(Cly
MW: 318

Cl Cl
QL

2.4-DDE

CAS No: 3424-82-6
Formula: C14H8C14
MW: 316

Cl
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Chlordanes
C Cl C Cl
C Cl C Cl
C / C /
Cl Cl
Cr C
Heptachlor Heptachlor epoxide Oxychlordane
CAS No: 76-44-8 CAS No: 72-55-9 CAS No: 27304-13-8
Formula: C;oH;Cl, Formula: C,oH;sCl;0 Formula: C;oH4Cl0
MW: 370 MW: 386 MW: 420
C Cl C Cl
C Cl C Cl
o A
Cl Cl Cl Cl
Cl
Cl :
Cl
alpha-Chlordane trans-Nonachlor
CAS No: 5103-71-9 CAS No: 39765-80-5
Formula: C,oH¢Clg Formula: C,oH;Cly

MW: 406 MW: 440
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Other Pesticides and Lindane

Ct

Cl Cl
Cl Cl

Aldrin

CAS No: 309-00-2
Formula: C;,H3Clg
MW: 362

Cl

Ct Cl

Cl Cl
Cl

Hexachlorobenzene
CAS No: 118-74-1
Formula: C4Clg

MW: 282

Cl

R

| —Clg

Ct
Cl

Mirex

CAS No: 2385-85-5
Formula: C]()Cl]z
MW: 540

Cl Cl
Cl Cl
C
0]
Dieldrin

CAS No: 60-57-1
Formula: C,HgCIsO
MW: 378

Cl

Cl
Cl

Cl

Lindane
CAS No: 58-89-9
Formula: C4HeClg
MW: 288

Cl Cl
Cl Cl
Ct C/ |
\|
O
Endrin

CAS No: 72-20-8
Formula: C,,HgCIsO
MW: 378

1 Cl
Cl Cl

Cl
Cl Cl
Cl

Octachlorostyrene
CAS No: 29082-74-4
Formula: C3Clg

MW: 376

Cl

e

Ct

Photomirex

CAS No: 39801-14-4
Formula: C,(HCl;,
MW: 506



CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

Low-Molecular-Weight Polycyclic Aromatic Hydrocarbons

Naphthalene
CAS No: 91-20-3
Formula: C,oHg
MW: 128

By

1-Methylnaphthalene
CAS No: 90-12-0
Formula: C11H10

MW: 142

Biphenyl

CAS No: 92-52-4
Formula: C12H10
MW: 154

Acenaphthene
CAS No: 83-32-9
Formula: C,H;,

MW: 154

Phenanthrene
CAS No: 85-01-8
Formula: C14H10
MW: 178

2,6-Dimethylnaphthalene
CAS No: 581-42-0
Formula: C12H12

MW: 156
0,
CHg

CHy

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

Formula: C3Hy,

MW: 170

Anthracene
CAS No: 120-12-7
Formula: C14H10
MW: 178

Chy

q

2-Methylnaphthalene
CAS No: 91-57-6
Formula: C11H10

MW: 142

=

|

A

Acenaphthylene
CAS No: 208-96-8
Formula: C12Hg
MW: 152

Fluorene

CAS No: 86-73-7
Formula: C3H,,
MW: 166

“@

1-Methylphenanthrene
CAS No: 832-69-9
Formula: C15H12

MW: 192
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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

C ! O ! Cl
Cl O Cl

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

Formula: C12H4C1402

MW: 320

1
C l O l Cl
Cl O Cl
Cl

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

Formula: C,H,Cl40,

MW: 388

1

C ! O ! Cl
Cl O Cl

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

Formula: C,,H;Cl50,

MW: 354

1
C ! O l Cl
Cl O Cl
Cl

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

Formula: C,,H,Cl40,

MW: 388
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CHEMICAL STRUCTURES OF ORGANIC ANALYTES (Cont.)

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

C Cl C Cl
Cl o) Cl Cl 0) Cl
Cl Cl
1,2,3,7,8,9-Hexachlorodibenzo[p]dioxin 1,2,3,4,6,7,8-Heptachlorodibenzo[p]dioxin
CAS No: 19408-74-3 CAS No: 35822-39-4
Formula: C,H,Cl40, Formula: C,,HCI,0,
MW: 388 MW: 422
1 1

C Cl
Cl 0) Cl

Cl Cl

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

Formula: C]zClgOz

MW: 456
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C O Cl

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

Formula: C12H4C14O

MW: 304

C O Cl

Cl

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

Formula: C,H;ClLs0

MW: 338

1
BOSoE
C O Cl

Cl

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

Formula: C,,H,CIsO

MW: 372

2,3,7,8-Substituted Polychlorinated Dibenzofurans

1

C O Cl

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

Formula: C12H3C150

MW: 338

1
C O Cl

Cl

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

Formula: C,H,Cl;O

MW: 372

BOwoe
C O Cl
Cl Cl

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

Formula: C,H,CIsO

MW: 372
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1 1

Cl

C 0]

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

Formula: C,H,CIl4sO

MW: 372

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

Formula: C,HC1;,0

MW: 406

2,3,7,8-Substituted Polychlorinated Dibenzofurans

1
DO
C O Cl

Cl Cl

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

Formula: C;,HC1,0

MW: 406

Cl Cl

Octachlorodibenzofuran
CAS No: 39001-02-0
Formula: C,,CI0

MW: 440



INTRODUCTION

A survey was conducted to establish a benchmark for
concentrations of selected trace metals and organic con-
taminants in the edible flesh of fish species important to
the recreational fishery of the New York Bight Apex (i.e.,
the area bounded by the coasts of New Jersey and Long
Island, 73°30’W longitude, and 40°15°N latitude; Bow-
man and Wunderlich 1976; Figure 1). Four species were
targeted based on their importance to the recreational fish-
ery, their life habits, and the regional ecology: bluefish,
Pomatomus saltatrix (pelagic habitat); summer flounder,
Paralichthys dentatus (demersal habitat); black sea bass,
Centropristis striata (reef habitat); and tautog, Tautoga
onitis (reef habitat). Refer to Figure 2 for species illus-
trations and synoptic descriptions of range, habitat use,
spawning, stock structure, migratory behavior, predation,
and management.

The survey collected and analyzed fish caught by local
recreational fishermen during the fall when fish physiologi-
cal condition and lipid (i.e., fat) levels would likely be high-
est. To the extent that any metal or contaminant concen-
tration is positively associated with lipid levels, the tim-
ing of the sampling would be most useful from a public
health standpoint. Measured concentrations were com-
pared with the U.S. Food and Drug Administration’s guide-
lines for human consumption.

METHODS

SAMPLE COLLECTION, DISSECTION, AND
COMPOSITING

Bluefish, summer flounder, black sea bass, and tautog
were caught by rod and reel during September-December
1993 at 15 sites in the New York Bight Apex selected on
the basis of their popularity with fishermen (Figure 1;
Appendix Table Al). Site locations were determined by
LORAN-C.

Guidelines of NOAA-FDA-EPA (1986) were used for
handling the fish. Whole fish were returned to the labora-
tory on ice, and dissected within 48 hr. In the laboratory,
each whole specimen was weighed to the nearest gram and
measured to the nearest millimeter. Total length was mea-
sured for summer flounder, black sea bass, and tautog; fork
length was measured for bluefish. Individual specimens
were also examined for gross abnormalities and sex. In
keeping with local consumption practices, fillets (i.e.,
boneless muscle tissue) of summer flounder and tautog
were prepared with the skin and scales removed. Bluefish
and black sea bass fillets included the skin, with the scales
removed.

Dissections were performed in the laboratory under a
high-efficiency particle air (HEPA) laminar-flow hood.
Dissecting implements and containers were cleaned in a
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manner appropriate for the specific analyses. Implements
were cleaned with ultrapure 10% nitric acid, double-deion-
ized (DDI) water, methanol, and methylene chloride from
a commercial supplier. Plastic containers for trace met-
als samples were washed in dilute Micro™ liquid labora-
tory cleaner, rinsed in tap water, washed in 10% nitric acid,
triple rinsed in DDI water, and dried under a HEPA clean-
air hood. For trace metal analyses, three adjoining pieces
(approximately 2 cm? each) of white muscle were excised
from the anterior dorsal portion of each fillet and stored
in acid-cleaned plastic vials at -20°C (Figure 3). For or-
ganic contaminant analyses, the remainder of each dorsal
fillet was homogenized in a stainless steel blender, and
stored in precleaned glass jars at -80°C. Both dorsal and
ventral fillets from each summer flounder, and small
samples from other species, were homogenized to obtain
an adequate sample size.

Allocation of muscle tissue from individual specimens
to composites was based on fish length. Outlier speci-
mens for each species at each site were identified using
the Dixon outlier test (Sokal and Rohlf 1981); those speci-
mens were excluded from further consideration. The num-
ber of composites for each species for each station was
based on the number of normally distributed specimens
and the need for three specimens per composite. A ran-
dom number was then assigned to each of the normally
distributed specimens. Given that N specimens were to
be composited for a specific station, we selected the N
specimens with the lowest random number from the avail-
able specimen pool. For example, if five composites were
to be prepared for a particular station, specimens with the
lowest 15 random numbers were selected. The selected
specimens were sorted by length and grouped in sets of
three to form the five composites (Appendix Tables A2-
AS5). The specimens identified as outliers and those not
randomly selected for the composite preparations are
listed in Appendix Tables A6-A9.

SAMPLE ANALYSIS
Trace Metals

Analyses of nine trace metals (Appendix Table B1) in
the muscle composite samples were performed in two sepa-
rate batches following the procedures of Zdanowicz et al.
(1993). Each batch included 28 muscle composites (i.e.,
14 for each of two species), three replicates of dogfish
liver standard reference material (SRM; DOLT-1, National
Research Council of Canada), three method blanks, and
one composite in duplicate for each of the two fish spe-
cies. Quality assurance (QA) and quality control (QC)
procedures included participation in the annual NOAA-
NRC [National Research Council Canada] intercomparison
exercise (Willie and Berman 1995).

Approximately 0.5 g of muscle from each of three in-
dividual specimens constituting a composite were placed



Page 2

in acid-cleaned teflon vials and dried overnight at 60-65°C.
Five milliliters of ultrapure, concentrated nitric acid was
added to each vial, and the vials were allowed to stand at
room temperature for 2-4 hr. Vials were then placed in-
side teflon-lined bombs, and the tissue was digested over-
night at 120°C. After cooling, the bombs were vented,
the vials removed, and the digests allowed to degas at room
temperature overnight. The digests were then quantita-
tively transferred to 25-ml glass graduated cylinders,
brought to volume using double-deionized water, and ana-
lyzed for arsenic (As), cadmium (Cd), chromium (Cr),
copper (Cu), lead (Pb), mercury (Hg), nickel (Ni), silver
(Ag), and zinc (Zn) using atomic absorption spectropho-
tometry or inductively coupled plasma mass spectrom-
etry. Wet weight and dry weight for each muscle compos-
ite were used in the percent water determinations.

PCBs, Organochlorine Pesticides, and PAHs

Analyses of 25 PCB congeners (Appendix Table B2),
17 organochlorine pesticides (Appendix Table B3), and
24 PAHs (Appendix Table B4) in muscle composites were
performed in six separate batches following the guidelines
of NOAA (Krahn et al. 1988; Sloan et al. 1993) and the
EMAP [Environmental Monitoring and Assessment Pro-
gram] procedures of the U.S. Environmental Protection
Agency (EPA 1993a). Each batch of 24 extractions in-
cluded one method blank, one matrix spike, one mussel
tissue SRM (mussel tissue V, QA93TIS5 - SRM 1974a,
NIST [National Institute of Standards and Technology]),
and one muscle composite in triplicate. One batch in-
cluded seven spiked replicates of a summer flounder
muscle composite for the method detection limit (MDL)
determination. The remaining soxhlet extraction setups
in this latter batch were allocated to the analyses of other
QA samples and the muscle composite samples. QA and
QC procedures followed EMAP protocols (Valente et al.
1992), and included participation in the annual NIST/
NOAA/NS&T/EPA EMAP intercomparison exercise
(Parris 1995). A separate sample of each composite was
dried overnight in an oven at 120°C, and reweighed to de-
termine the percent wet weight (Appendix Tables A2-AS).
Although all values in this report are wet weight concen-
trations, this measurement allows the reader to convert
concentrations to a dry-weight basis. In addition, the lipid
content of each composite was determined gravimetrically.

Approximately 4 g of muscle from each of the three
individual specimens constituting a composite were placed
in a mortar and mixed, using a pestle, with anhydrous so-
dium sulfate until the composite was dry. The mixture
was soxhlet extracted with methylene chloride following
NIST protocols (Wise ef al. 1991). Twenty percent of the

methylene chloride extract was evaporated to dryness for
lipid determination. Silica gel/alumina/florisil column
chromatography was used to remove the bulk biogenic and
other polar interferences from the remaining extract. The
cleaned fraction was further purified using size-exclusion,
high-performance liquid chromatography (HPLC).

PCBs and chlorinated pesticides were analyzed by cap-
illary gas chromatography with electron-capture detection
(GC/ECD; EPA 1993a). Nomenclature for PCB com-
pounds follows that of Ballschmiter and Zell (1980). Spe-
cific PCB congeners were not verified by gas chromatog-
raphy - mass spectrometry (GC-MS), and the apparent
concentrations of specific congeners may be affected by
contribution(s) from the coeluting compound(s) (Appen-
dix Table B2). PAHs were analyzed by capillary GC-MS
in selected ion monitoring mode (EPA 1993a).

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

Dibenzo[p]dioxin and dibenzofuran are the base struc-
tures for two sets of compounds in which chlorine atoms
are added to form PCDDs and PCDFs. There are 75 PCDD
and 135 PCDF congeners. Those congeners with chlo-
rine atoms in the 2,3,7, and 8 positions (of which there
are 7 PCDDs and 10 PCDFs; Appendix Table B5) are con-
sidered toxic, with 2,3,7,8-TCDD being the most toxic of
all PCDD and PCDF congeners (EPA 1989).

Muscle composites were analyzed for the seven
2,3,7,8-substituted PCDD congeners and ten 2,3,7,8-sub-
stituted PCDF congeners in three separate batches, using
EPA Method 8290 with selected modifications from EPA
Method 1613 (EPA 1993b, 1994; Battelle 1996). Each
batch of 18-20 samples included one method blank, one
matrix spike, one fish SRM (EDF-2526, Cambridge Iso-
tope Laboratory), and one muscle composite in triplicate.
One batch included four replicates of a summer flounder
muscle composite for the MDL verification. Internal stan-
dards used in identification and quantification of PCDD
and PCDF congeners were *C-labeled analogs of each di-
oxin congener except for 1,2,3,7,8,9-
hexachlorodibenzo[p]dioxin, and of each dibenzofuran
except for octachlorodibenzofuran. Isomers of each ho-
molog series were resolved on a DB-5 column and ana-
lyzed by high-resolution MS. Second-column confirma-
tion of 2,3,7,8-TCDF levels above 1 pptr were performed
on a DB-Dioxin column.

STATISTICAL TESTS

The nonparametric Kruskal-Wallis test (SAS 1989)
was performed to examine the statistically significant dif-



ferences among stations for those analytes in which the
mean concentration value from at least one station was
three times the method detection limit. For composites
for which a specific congener was not detected, one-half
perform the test of interstation differences.

The Spearman rank order correlation test was used to
determine associations among PCBs, DDTs, lipid content,
and average composite length. Nondetectable values were
not used in the Spearman rank order correlation test.

QUALITY ASSURANCE

Precision and accuracy are the measures of QA deter-
mined in this study. For trace metals, QA for precision
included analyses of MDLs and relative percent differ-
ences (RPDs), while for accuracy, it included compara-
tive analyses with SRM. For organic contaminants, QA
for precision included analyses of laboratory methods
blanks, MDLs, and laboratory triplicates, while for accu-
racy, it included analyses of internal surrogate standards,
matrix spike analytes, and SRM. The data quality objec-
tives (DQOs) for organic analyses are listed in Appendix
Table B6.

Trace Metals

The MDLs for each metal for each batch were com-
puted as three times the standard deviation of six method
blank measurements. The blank values were low and the
MDLs were below 1 ug/g dry weight for all metals (Ap-
pendix Table B7). The percent recoveries of the nine met-
als in the DOLT-1 SRM varied between 92 and 104%. The
relative standard deviations (RSD) of the dry weight mea-
surements were 10% or less for all metals, except for Cr
which had an RSD of 17%.

Based upon the percent water determination in
muscles of different fish species (Appendix Tables A2-
AS5), anominal water content of 75% was used for muscle
composites for the purpose of determination of MDLs on
a wet weight basis (Appendix Table B8). For duplicate
fish tissue samples, the RPD was computed as the range
divided by the mean and then multiplied by 100. Greater
than 75% of the duplicate samples exhibited an RPD <20%
based on wet weight, with much of the variation attributed
to differences in the percent solids between duplicate fil-
lets.

PCBs

GC/ECD analyses were performed on seven replicate
solutions of each PCB congener (approximately 40 pg/
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pL of each congener, 1 pL injected). The instrumental
detection limit (IDL) for each PCB congener was deter-
mined by multiplying the standard deviation for seven rep-
licate measurements by a Student’s t value of 3.143 (EPA
1984b). None of the PCB replicate determinations ex-
ceeded the DQO criterion for IDL (Appendix Table B9).
The estimated method detection limit (EMDL) for each
PCB congener was calculated using the IDL and the nomi-
nal values of 10 g wet weight for sample size, 50% for
extraction and cleanup recovery efficiency, 250 uL for
final extraction volume, and 1 pL for GC injection vol-
umes. The MDL for each PCB congener was determined
on seven spiked replicates of summer flounder muscle
composites following the procedure outlined in EPA
(1984b). The RSD values were <10% for most replicate
measurements in the MDL determination of PCB conge-
ners (Appendix Table B10). The fact that the MDL is
greater than the EMDL indicates that the method is lim-
ited by random variation in the recovery from samples at
low concentrations rather than by the sensitivity of the
instrument. None of the laboratory method blank values
exceeded the DQO criterion (Appendix Table B6). Ap-
proximately 90% of laboratory triplicate values met the
DQO criterion (Appendix Tables B11-B12).

Consistent recoveries (i.e., 85.3-94.9%) were found
for the relatively nonvolatile BZ #198 (Appendix Tables
B13-B16), while recoveries for the surrogate 4-4'-
dibromooctafluorobiphenyl ranged between 46 and 70%.
The higher apparent recoveries (i.e., 167%) of HPLC sur-
rogate 1,2,3-trichlorobenzene (TCB) in bluefish may be
due to the coelution of unknown interfering compound(s)
with the TCB peak. Approximately 69% of PCB conge-
ners (Appendix Table B17) met the matrix spike DQO cri-
terion. For PCB congeners, 99% of analyses met the DQO
criterion for analysis of accuracy based on reference ma-
terial (Appendix Table B18).

Organochlorine Pesticides

GC/ECD analyses were performed on seven replicate
solutions of organochlorine pesticides (approximately 40
pg/UL of each pesticide, 1 pL injected). The IDL for each
pesticide analyte was determined by multiplying the stan-
dard deviation for seven replicate measurements by a
Student’s t value of 3.143 (EPA 1984b). One of 19 pesti-
cide replicate determinations exceeded the DQO crite-
rion for IDL (Appendix Table B19), although this value
(5.52%) was near the DQO target of 5%. The MDLs were
determined on seven spiked replicates of summer floun-
der muscle composites following the procedure outlined
in EPA (1984b), and were greater than the EMDLs. The
RSD values were <10% for most replicate measurements
in the MDL determination of pesticide analytes (Appen-
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dix Table B20). Approximately 65% of pesticide analytes
met the DQO criterion for analysis of laboratory tripli-
cate samples (Appendix Tables B21-B22).
Approximately 82% of recovery values for internal
pesticide surrogate standards met the DQO criterion (Ap-
pendix Tables B13-B16). Approximately 79% of pesti-
cide analytes met the matrix spike DQO criterion (Ap-
pendix Table B23). For pesticide analytes, 100% of the
determinations met the DQO criterion for analysis of ac-
curacy based on reference material (Appendix Table B24).

PAHs

GC-MS analyses were performed on seven replicate
solutions of PAH analytes (approximately 200 pg/uL of
each congener, 1 pL injected). The IDL for each PAH
analyte was determined by multiplying the standard devia-
tion for seven replicate measurements by a Student’s t
value of 3.143 (EPA 1984b). Seven of 24 PAH replicate
determinations exceeded the DQO criterion for IDL (Ap-
pendix Table B25a,b), although the highest RSD value was
only 8.3%. The MDLs for PAH analytes were determined
on seven spiked replicates of summer flounder muscle
composites following the procedure outlined in the EPA
(1984b). The overspiking of PAHs resulted in high MDL
values. The reported detection limits for PAHs were com-
puted from the replicate analyses of mussel tissue SRM
(Appendix Table B26a,b). For four PAH compounds for
which peaks were not found in the chromatograms, the
detection limits were estimated to be 10 ppb wet weight
based on the following assumptions: 1) 10 g wet weight
of muscle tissue, 2) 50% efficiency in sample extraction
and cleanup steps, 3) 250 pL as the final sample volume,
and 4) an IDL (i.e., GC-MS) of 200 pg/uL. Of the three
samples that exhibited one PAH value above the MDL, all
analyses met the DQO for analysis of laboratory tripli-
cates (Appendix Tables B27a,b-B28a,b).

Approximately 75% of recovery values for internal
surrogate standards met the DQO criterion (Appendix
Tables B13-16). The low recoveries (i.e., 23%) for deu-
terium-labeled naphthalene are not unexpected consider-
ing the volatility of this compound. Only 37.5% of PAH
determinations (Appendix Table B29a,b) met the matrix
spike DQO criterion. The matrix spike recovery data for
PAHs are apparently skewed by the low-molecular-weight
PAHs. These compounds are somewhat more volatile than
their high-molecular-weight counterparts, and thus, are
prone to evaporative losses during sample preparation.
There seems to be no apparent explanation for the lower
recoveries of perylene. The analysis of NIST SRM 1974a
(intercomparison sample QA93TIS5) with each analytical
batch indicates good precision from batch to batch, al-
though this material contained low concentrations of con-
taminants (Appendix Table B30).

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

The MDLs for the PCDD and PCDF congeners were
calculated using only three replicates because one of the
four replicates used in the MDL verification exercise was
lost during preparation (Appendix Table B31a,b). None
of the laboratory triplicate analyses exceeded the DQO
criterion of <25% RSD for analytes that had concentra-
tions greater than 10 times the MDL (Appendix Tables
B32a,b-B33a,b).

Approximately 98% of internal surrogates and 96%
of cleanup surrogates for dioxin analyses met the DQO
criterion (Appendix Tables B34a,b-37a,b). Recoveries of
internal surrogate standards varied from 7 to 116%, with
an average of 73% (RSD =21%). Recoveries of a cleanup
standard, in which all four chlorines of 2,3,7,8-TCDD were
labeled with *'Cl, ranged from 16 to 385%, with an aver-
age of 104% (RSD = 41%). All internal standard DQOs
were exceeded for one tautog composite (i.e., composite
#155). For tautog composite #155, the average recovery
of congeners in which all 12 carbons were labeled with
BC was 12.1% (range of 7-17%), and the recovery of the
cleanup standard, 3’Cl-labeled 2,3,7,8-TCDD, was 16%.
The highest recovery for this composite is below the low-
est recovery in any other composite (i.e., 29%). There-
fore, values for tautog composite #155 should be used
with caution.

Approximately 94% of the matrix spike analytes met
the DQO criterion (Appendix Table B38a,b). None of the
PCDD and PCDF analyses of the accuracy-based SRM
exceeded the DQO criterion (Appendix Table B39a,b).

Quality Assurance Summary

The MDLs for metals were low, and the accuracy and
precision of the SRM measurements were generally within
10%. Duplicate analysis of fish tissue samples resulted
in RPD measurements which exceeded 20% in 25% of
the samples, partially due to differences in tissue density.

For organic contaminants, some of the quality assur-
ance goals were not met, but the overall quality assurance
compliance is judged typical of organic analytical data.
The potential exists that organic data can be affected by
interfering compounds coeluting with contaminant analyte
peaks. Because each sample matrix is different, methods
do not exist for adjustment of the data for these varia-
tions. The number of replicates per site, the number of
fish per composite, and the agreement with other labora-
tories participating in the NIST/NOAA/NS&T/EPA EMAP
intercomparison exercise do, however, provide confidence
in the final estimates. As a practical matter, the general
conclusions derived from this survey are not limited by
the quality assurance data, but data should be interpreted



with caution for specific samples in which quality assur-
ance goals were not met.

RESULTS AND DISCUSSION

GENERAL CHARACTERISTICS OF FISH
COMPOSITES

Bluefish had significantly higher lipid content (i.e.,
6.80%) than the other three species (Figure 4A). Tautog
and black sea bass had similar lipid content (i.e., 2.03 and
2.09%, respectively), while the lipid content of summer
flounder was 0.56%. For all four species, there were no
significant differences in lipid content among stations
(Table 3, Appendix Tables A2-A5).

The bluefish caught at Station BL1 were shorter,
lighter, and less dense (i.e., more water) than the bluefish
caught at Stations BL2 and BL3. The black sea bass caught
at Station SB1 had significantly higher water content than
those caught at Stations SB2 and SB3. Within the four
species, there was a significant correlation between aver-
age length of the composite and average weight (Table 1),
in part because randomly selected specimens were sorted
into composite samples by length.

A correlation between percent lipids and average length
(or weight) was observed only for tautog (Table 1).

CONTAMINANT CONCENTRATIONS IN FISH
COMPOSITES

Trace Metals

Complete listings of analytical results for metals in
each composite are given in Appendix Tables C1-C4. Metal
concentrations in all muscle composites were above the
detection limits. These concentrations were generally low
(Table 2) and well within the ranges expected for metals
in muscle of fish from relatively uncontaminated loca-
tions. Values on a wet weight basis were <0.05 pg/g (ppm)
for Ag; 0.1-0.5 pg/g for Cd, Cr, Cu, Ni, and Pb; 3.5-13.8
pg/g for Zn; and 0.4-3.8 pg/g for As. The Hg analyses in
this study determined total Hg content, a measurement
which encompasses all species of mercury present, includ-
ing methyl mercury. The highest value of total mercury in
this study was 0.11 pg/g which was an order of magnitude
lower than the FDA action level of 1.0 pg/g wet weight for
methyl mercury in fish or shellfish for human consump-
tion (Kennedy 1979).

Statistically significant differences in metal concen-
trations among locations were not detected for any metal
(i.e., P values > 0.05 for all metals for all species; Appen-
dix Tables C1-C4). Therefore, data from all sites were
pooled by species, and mean species concentrations (Table
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2) were compared (Figure 5). The following significant
differences in mean metal levels were found: Cr: blue-
fish =black sea bass > tautog = summer flounder; Zn: blue-
fish > tautog = summer flounder = black sea bass; As: black
sea bass > summer flounder > tautog > bluefish; and Hg:
tautog = bluefish > summer flounder = black sea bass.

These differences are probably related to the unique
nature, diet, and behavior of each species. It is not un-
common to find differences in contaminant levels among
species (Zdanowicz et al. 1992). The differences, how-
ever, do not appear to be related to habitat type.

PCBs

A significant number of composite-congener combi-
nations had PCB concentrations that were below the MDL
(i.e., 20% for bluefish, 91% for summer flounder, 57%
for black sea bass, and 63% for tautog). Two PCB conge-
ners were not detected in any composite (Appendix Table
C5), and were not included in subsequent calculations.
Complete listings of analytical results for PCB concen-
trations for each composite are given in Appendix Tables
C6-C9.

Of the 16 PCB congeners which were found in blue-
fish and which were statistically analyzed (Appendix Table
C6), two low-concentration congeners (i.e., BZ #8 and BZ
#128) and one high-concentration congener (i.e., BZ#153)
were found to be significantly higher at Station BL3 (P <
0.05). Differences among the stations were not observed
for the remaining 13 congeners, nor for the sum of 23
PCB congeners (P = 0.37). No interstation difference
was assumed, and therefore, the bluefish means for the 14
composites are given in Table 3. Bluefish muscle com-
posites contained the highest mean PCB concentrations
of the four species. The sum of 23 PCB congeners (i.e.,
Y PCBs) ranged from 0.21 to 0.57 pg/g (ppm), with a mean
of 0.37 ppm (Appendix Table C6). The PCB congener
composition in bluefish composites was dominated by
seven congeners: BZ #1 (monochloro), BZ #66
(tetrachloro), BZ #101 (pentachloro), BZ #118
(pentachloro), BZ #153 (hexachloro), BZ #138
(hexachloro), and BZ #180 (heptachloro). The maximum
concentration of 0.57 ppm for >PCBs was found in a blue-
fish composite (i.e., #113; Appendix Table C6). The sum
of concentrations of 18 specific PCB congeners was mul-
tiplied by 2 to generate an approximation of “Aroclor-
based” total PCB data for comparison with the historical
total PCB data; the approximations are shown in the sec-
ond data column of Table 3 and in the last column of Ap-
pendix Tables C6-C9 (NOAA 1989; ACE-EPA 1992). The
highest of these estimates was 0.9 ppm, which is below
the FDA tolerance level of 2 ppm wet weight (FDA 1991).

No PCB congener had a concentration greater than 3
times the MDL in summer flounder composites. Of the
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six congeners (i.e., BZ #1, BZ #66, BZ #101, BZ #118,
BZ #153, and BZ #138) detected in summer flounder com-
posites, only one (i.e., BZ #1) was found at all stations.

The PCB levels in black sea bass composites were
considerably lower than those found in bluefish compos-
ites. The XPCBs in black sea bass composites ranged from
0.043 to 0.14 ppm, with a mean of 0.079 ppm (Appendix
Table C8). The PCB congener composition in black sea
bass composites was dominated by five congeners: BZ
#66, BZ #101, BZ #118, BZ #153, and BZ #138. Of the
six congeners (i.e., the aforementioned five plus BZ #1)
in black sea bass composites for which statistics were
performed (i.e., those where the station mean concentra-
tions were greater than 3 times the MDL), interstation dif-
ferences were found for four congeners (i.e., BZ #66, BZ
#101, BZ#118, and BZ #138; Appendix Table C8). Since
higher PCB concentrations were found at Station SB3 for
the majority of congeners and for XPCBs (P = 0.02), we
consider black sea bass at the entrance to Ambrose Chan-
nel (Station SB3; Figure 1) to have higher PCB concen-
trations than black sea bass at the two stations farther south
(Table 3).

Mean PCB levels in tautog composites were similar
to those in black sea bass composites. The XPCBs in tau-
tog composites ranged from 0.038 to 0.12 ppm, with a
mean of 0.059 ppm (Appendix Table C9). The PCB con-
gener composition in tautog composites was dominated
by three congeners: BZ #1, BZ #101, and BZ #153. No
interstation differences were detected for PCB levels in
tautog composites.

The trend in PCB concentrations among species (Fig-
ure 4B) follows the trend in lipid content (Figure 4A).
Among composite samples of bluefish, black sea bass, and
tautog, PCB concentrations increased with lipid content
in each species (Figure 6A). Correlation of PCBs and lip-
ids in the pelagic bluefish (» = 0.724) was similar to the
correlation for the two reef fish, black sea bass (= 0.763)
and tautog (r = 0.814) (Table 1). PCB concentrations in
tautog composites were also correlated with tautog length
(r = 0.695; Table 1; Figure 6B), probably because tautog
length is correlated with the muscle lipid content (» =
0.559).

Organochlorine Pesticides

A significant number of station means for chlorinated
pesticides were below the MDL (i.e., 29% for bluefish,
96% for summer flounder, 73% for black sea bass, and
80% for tautog). Four chlorinated pesticides were not
detected in any of the 56 muscle composites (Appendix
Table C5). The complete listing of the remaining 13 chlo-
rinated pesticides is given in Appendix Tables C10-C13,
and summarized in Table 3.

The pesticide composition in bluefish and black sea
bass composites was dominated by total chlordanes and

total DDTs. No pesticide analyte had a concentration
greater than 3 times the MDL in summer flounder com-
posites. The pesticide composition in tautog was domi-
nated by total DDTs. No interstation differences were
detected for total chlordanes or total DDTs in any fish
species.

When total DDT concentrations were compared among
species, the observed trend was similar to the pattern for
lipids and >PCBs (i.e., bluefish > black sea bass = tautog
> summer flounder; Figure 4). The DDTs were correlated
with lipid content in black sea bass (» = 0.918) and tautog
(r =0.757) composites, and to a lesser degree in bluefish
composites (r = 0.512) (Figure 6C). The XDDTs were
correlated with tautog composite length (Figure 6B),
which covaried with the lipid content (Table 1). The ¥DDTs
correlated with XPCBs (Figure 6D) in bluefish, black sea
bass, and tautog muscle composites. This relationship was
stronger for black sea bass and tautog composites than for
bluefish composites (Table 1).

The trend for total chlordane concentrations among
species followed the same order as XPCBs, XDDTs, and
lipids for bluefish, black sea bass, and summer flounder
composites (Figure 4D).

Average sums of DDTs and metabolites for all com-
posite samples (i.e., 0.014-0.16 pg/g) were below the FDA
action level of 5.0 pg/g (ppm) wet weight, and average
sums of chlordanes for all composite samples (i.e., 0.04-
0.08 pg/g) were below the FDA action level of 0.3 pg/g
(ppm) wet weight (FDA 1986, 1987).

PAHs

Nineteen of the 24 PAHs were undetected in any fish
muscle composite (Appendix Table C5). The detected
PAHs were not consistently found among fish species. The
concentrations of the five PAHs that were detected in at
least one composite are listed in Appendix Table C14.
Acenaphthene was found only in bluefish composites,
while benz[a]anthracene was detected only in summer
flounder, black sea bass, and tautog composites. The PAH
2-methylnaphthalene was detected only in summer floun-
der and tautog. Summer flounder was the only species
with measurable concentrations of naphthalene and 1-me-
thylnaphthalene. The station mean for acenaphthene in
bluefish was above the MDL for all three stations (Table
3; Appendix Table C14). The station mean for
benz[a]anthracene was above the MDL for one black sea
bass station and two tautog stations.

No apparent explanation is evident for the differing
presence of these PAH compounds among the species. The
absence or low concentration levels of PAHs are expected
as these compounds are extensively metabolized by the
fish hepatic microsomal enzymes, and the metabolites are
temporarily stored in the bile until their excretion
(Deshpande 1989; Varanasi et al. 1989).



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

Thirteen of the seventeen dioxin and furan congeners
were not detected above the MDL in any muscle compos-
ite samples analyzed for this study (Appendix Table C5),
and were not included in subsequent calculations. Com-
plete listings of the analytical results for the four detected
dioxins and furans in each composite are given in Appen-
dix Table C15, and summarized in Table 3.

The dominant PCDD and PCDF congeners were
2,3,7,8-TCDD, octachlorodibenzo[p]dioxin, 2,3,7,8-
TCDF, and 1,2,3,4,6,7,8-hepatochlorodibenzo[p]dioxin.
The concentrations of 2,3,7,8-TCDD, considered the most
toxic dioxin congener (EPA 1989), were below the MDL
of 1.63 pg/g wet weight (pptr) in all summer flounder and
black sea bass composites. Concentrations of 2,3,7,8-
TCDD were below the detection limit in 10 of 14 tautog
composites, and near the detection limit in the other four
tautog composites (i.e., ranging from 2.36 to 3.39 pg/g
wet weight). The overall tautog species mean for 2,3,7,8-
TCDD was less than the MDL (Table 3).

The concentrations of 2,3,7,8-TCDD in 4 of 14 blue-
fish composites were below the MDL. The concentra-
tions ranged from 1.82 to 3.76 pg/g in 9 of 10 remaining
bluefish composites. The remaining bluefish composite
(i.e., #113; Station BL3) contained 7.27 pg/g of 2,3,7,8-
TCDD. This composite also contained the highest con-
centrations of XPCBs (i.e., 566 ng/g), XDDTs (i.e., 268
ng/g), Xchlordanes (i.e., 62.4 ng/g), and approximately
twice (i.e., 13.2%) the average bluefish muscle lipid con-
tent of all composites analyzed in this survey. This com-
posite exhibited the highest average composite weight (i.e.,
3.6 kg; Appendix Table A2), and included the heaviest in-
dividual (i.e., 4.0 kg; Appendix Table A2) of all bluefish
collected. The concentration of2,3,7,8-TCDD in the other
three bluefish muscle composites from Station BL3 were
below the MDL of 1.63 pg/g. The station means and the
species mean for bluefish muscle composites were only
about 50% greater than the MDL of 1.63 pg/g (Table 3).
All values for 2,3,7,8-TCDD for all composites are well
below the FDA guidance level of 25 pg/g for limited con-
sumption (Cordle 1981; Green 1981; Niemann 1986).

The furan congener 2,3,7,8-TCDF is about one-tenth
as toxic as 2,3,7,8-TCDD (EPA 1989). No summer floun-
der composites had concentrations of 2,3,7,8-TCDF that
were above the MDL. Two station means for black sea
bass (i.e., Stations SB2 and SB3) were only slightly higher
than the MDL, no 2,3,7,8-TCDF was found at the third (i.e.,
Station SB1), and the species mean was below the MDL.
For bluefish and tautog, the three station means were above
the MDL, with two station means for bluefish and one for
tautog being greater than 3 times the MDL. For tautog,
spatial differences were not significant (P = 0.13). In
contrast, the mean concentration of 2,3,7,8-TCDF at blue-
fish Station BL3 (i.e., 7.26 pg/g) was statistically higher
than those at Stations BL1 and BL2 (P=0.02). The higher
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2,3,7,8-TCDF concentrations at Station BL3 can partially
be explained by the longer, heavier, and more dense blue-
fish at Station BL3 (Appendix Table A2).

The sum of 2,3,7,8-TCDD toxic equivalent (2,3,7,8-
TCDD TE; EPA 1994) values for the three TCDD conge-
ners and one TCDF congener detected in at least one com-
posite ranged from a baseline of 0.90 pg/g (using one-half
MDL when all four compounds were below the MDL) to
8.3 pg/g. The 13 congeners that were not detected in any
of the 56 composites had a 2,3,7,8-TCDD TE value of 6.2
pg/g wet weight, at concentrations of one-half MDL.

CONCLUSIONS

1. Total mercury levels in all fish composites were <0.11
pg/g wet weight, which is an order of magnitude be-
low the FDA action level of 1.0 pg/g wet weight.

2. PCB concentrations in black sea bass were higher at
Station SB3 (i.e., entrance to Ambrose Channel) than
at stations farther south along the New Jersey coast.

3. PCB and organochlorine pesticide concentrations
were relatively low, and were correlated with the lipid
content of the muscle tissue. Bluefish, with its higher
lipid content, had both the highest mean PCB and pes-
ticide concentrations. The individual bluefish com-
posite with the highest lipid content also exhibited
the highest PCB and pesticide concentrations.

4. The “Aroclor-based” estimate maximum of 0.9 pg/g
wet weight was below the FDA tolerance level of 2.0
pg/g (ppm) for PCBs.

5. Average sums of DDTs and metabolites for all com-
posite samples (i.e., 0.014-0.16 pg/g) were below the
FDA action level of 5.0 pg/g (ppm) wet weight.

6. Average sums of chlordanes for all composite samples
(i.e.,0.04-0.08 pg/g) were below the FDA action level
of 0.3 pg/g (ppm) wet weight.

7. Consistent with findings in the scientific literature,
PAHs were largely undetected.

8. All but one of the 56 fish muscle composites analyzed
in this study had concentrations <4 pg/g for 2,3,7,8-
TCDD, the most toxic dioxin congener.

9. Concentrations of 2,3,7,8-TCDD in all composite
samples were below the FDA guidance level of 25 pg/
g (pptr) wet weight for limited consumption.

10. The bluefish composite with the highest PCB, orga-
nochlorine pesticide, and lipid content also had the
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highest 2,3,7,8-TCDD concentration (i.e., 7.3 pg/g),
which was still well below the FDA guidance level of
25 pg/g (pptr) wet weight for limited consumption.
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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).
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Bluefish (Pomatomus saltatrix)

Summer flounder (Paralichthvs dentatus)

A
Rk g RN

o i
e
e
i-'t"l"

4

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

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

Figure 2. lustrations and descriptions of the four recreational fish species analyzed for contaminant levels in muscle tissue.
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For Bluefish (shown), Black Sea Bass, and Tautog:

Anterior End

For Summer Flounder:

Anterior End

Dorsal Side

Ventral Side

Dorsal Side

Ventral Side

Left Side = Dark Surface

Posterior End

Posterior End

Right Side = White Surface

Figure 3.  Identification of outer surface areas associated with dissection of fish.



Page 14

_%lipids g0 2FCBs.
- A B
5001 |~~~ -
8 - - - - - - - - - - - - - - - - - - - - - - o=

. 2

< g 4001 - |-
s A0 2
2 6 =
k) 3

3 2304 | |-
2 i g
s 410 0 2

= o201 |-~~~
-l o
N

2117 l T11 100 -

MDL
| { | —(<MDL) _

0 T T T 1 0 T 1
BL FL SB TA BL FL SB TA
>DDTs yChlordanes
2507 7 607 T
c D
| S0
200 z
= K]
.g, Q
2 E i
Q
; w04 (|- S
o)
s =
o g4 L
(o)) 4
= (7]
o 1001 | e
= ©
(= 2+ r-------""-"-"-"------
(=) o
W =
o
sot( (- ----"""""""-"-"-- 2
101t [ - T -
T I MDL]| T
MDL J' =
0 (<MDl ) l | 0 (<MDL ) (<MDI)
BL FL SB TA BL FL SB TA

Figure 4. Mean (+ standard deviation) percent lipids and concentrations of XPCBs, XDDTs, and Xchlordanes 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.)



Cr (ng/g wet weight) Ag (ng/g wet weight)

Ni (ug/g wet weight)

Pb (ung/g wet weight)

0061
Ag
0.04 - l ffffff T ,,,,,,
0.02 - J. l .
0.00 ' . i
BL FL sB TA
084
Cr
064 -1------- -
oad| | |- -
024 = -l- - I
0.0 ' . i
BL FL SB TA
1
_ Ni
024 | - ) I )
0.1 4 l 1 4L J
0.0 ' . i
BL FL SB TA
Figure 5.

As (ung/g wet weight)

Cu (ng/g wet weight)

5 - - - - -
As
4. ,,,,,,,,,,,,,,,,
3 4 - - - - - - - - - - - - -
24 - T |
1
14 T
o Ll L)
BL FL SB TA
0757 -~ — — -
Cu
0.50 - II ffffff
0.25 - I -] J-
0.00 r '
BL FL sB TA
0457 - - -~ -~ - oo
Pb
0304 - |- - | -
0.15 - }: 1] J-
0.00 r '
BL FL sB TA

Hg (ng/g wet weight) Cd (ng/g wet weight)

Zn (ng/g wet weight)

Page 15

0254~~~ -

Lo

0.15 9 l - ~|-’ ”””
0.10 - J_ - l I
0.05 -
0.00 . T T .
BL FL SB TA
0154 - - - - — -~ - - -
Hg
0.12 - '[ ffffffffffffff
0.09 - l 77777777777 I -
0.06 - '|' l
|
0.03 - 11 X
0.00 . T T .
BL FL SB TA
T
Zn
24 -f---- -
6 . e
L T
1 1
o L) L) L) 1
BL FL SB TA

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.
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Table 1. Spearman rank correlations for muscle tissue contaminants (XPCBs and XDDTs) 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 (7) P Value® n‘

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

2ZPCBs vs. Percent Lipids®

Bluefish
Black sea bass
Tautog

Bluefish
Black sea bass
Tautog

Bluefish
Black sea bass
Tautog

Bluefish
Black sea bass
Tautog

0.724
0.805
0.814

ZDDTs vs. Percent Lipids®

0.512
0.908
0.713

YPCBs vs. Average Length®

0.132
0.0924
0.695

ZDDTs vs. Average Length®

-0.167
0.0286
0.592

0.003
<0.001
<0.001

0.058
<0.001
0.008

0.637
0.738
0.005

0.552
0.916
0.039

14
14
14

14
14
12

14
14
14

14
14
12
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Table 1. (Cont.)

Species Correlation Coefficient (r) P Value® n

ZPCBs vs. XDDTs*

Bluefish 0.656 0.010 14
Black sea bass 0911 <0.001 14
Tautog 0.930 <0.001 12

*PCBs and DDTs were not detected in most summer flounder muscle composites.

"Pair(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).

“n = number of composites with values above the MDL.




Table2. Mean concentrations (ug/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 (n"=14)
Mean 0.0411 0.165 0.442 0.453 0.160 0.288 11.4 049  0.1021
Std. dev. 0.0091 0.049 0.219 0.132 0.075 0.096 3.92 0.11 0.0224
Summer Flounder (n’=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 (n"=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 (n’=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

n = number of composites analyzed.
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Table Al. 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°57.7T 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

Page 21



Page 22

Table A2. Allocation of bluefish specimens to composites

Individual Specimen Characteristics Composite Characteristics
Composite  Length Wet Mean Mean Wet
# (mm) Weight (g) Sex® 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



Table A2. (Cont.)

Individual Specimen Characteristics

Composite Characteristics

Composite  Length Wet Mean Mean Wet
# (mm) Weight (g) Sex 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:

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

BL2=BL3>BL1 BL2=BL3>BLlI

BL1>BL2=BL3
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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) Sex® 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) Sex® 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 | 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

1 = 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) Sex® 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



Table A4. (Cont.)

Individual Specimen Characteristics

Composite Characteristics

Composite  Length Wet Mean Mean Wet
# (mm) Weight (g) Sex 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>SBI

1 = 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) Sex* 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



Table A5. (Cont.)

Individual Specimen Characteristics

Composite Characteristics

Composite  Length Wet Mean Mean Wet
# (mm) Weight (g) Sex 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

1 = male; 2 = female; 3 = indeterminate.
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Table A6. Bluefish specimens not randomly selected in composites

Fish # Length (mm) Wet Weight (g) Sex”
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
79° 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

1 = male; 2 = female; 3 = indeterminate.
"This 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) Sex®
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

] = male; 2 = female; 3 = indeterminate.
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Table A8. Black sea bass specimens not randomly selected in composites

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

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

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

Fish # Length (mm) Wet Weight (g) Sex”
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
350 1113
1 285 631 1

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




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 analytes®

PCB Congener #° PCB Congener Structure Coeluting Analytes
BZ #1 (1 C) Monochlorobiphenyl

BZ #8 (2 CI)° 2,4'-Dichlorobiphenyl

BZ #18 (3 Cl)° 2,2',5-Trichlorobiphenyl

BZ #29 (3 Cl) 2,4,5-Trichlorobiphenyl

BZ #50 (4 Cl) 2,2' 4,6-Tetrachlorobiphenyl

BZ #28 (3 Cly° 2,4,4'-Trichlorobiphenyl

BZ #52 (4 Cl)° 2,2'5,5'"-Tetrachlorobiphenyl

BZ #104 (5 Cl) 2,2',4,6,6'-Pentachlorobiphenyl

BZ #44 (4 CI)° 2,2'3,5'-Tetrachlorobiphenyl

BZ #66 (4 Cl) 2,3',4,4'-Tetrachlorobiphenyl

BZ #77 (4 Cl) 3,3',4,4'-Tetrachlorobiphenyl o,p'- DDD
BZ #101 (5 CI)® 2,2'4,5,5'-Pentachlorobiphenyl

BZ #87 (5 Cl) 2,2'3,4,5'-Pentachlorobiphenyl Dieldrin

BZ #118 (5 CIy°
BZ #188 (7 Cl)
BZ #153 (6 CIy°
BZ #105 (5 CIy°
BZ #138 (6 CI)°
BZ #126 (5 Cl)
BZ #187 (7 CIy°
BZ #128 (6 CIy°
BZ #200 (8 Cl)
BZ #180 (7 CIy°
BZ #170 (7 CIy°
BZ #195 (8 CIy°
BZ #206 (9 Cl)®
BZ #209 (10 Cl)®

2,3'4,4' 5-Pentachlorobiphenyl
2,2'.3,4'5,6,6'-Heptachlorobiphenyl
2,2',4.4'5,5'-Hexachlorobiphenyl
2,3,3',4,4'-Pentachlorobiphenyl
2,2'3,4,4' 5'-Hexachlorobiphenyl
3,3'4,4',5-Pentachlorobiphenyl
2,2'3,4',5,5',6-Heptachlorobiphenyl
2,2'3,3",4,4'-Hexachlorobiphenyl
2,2'3,3',4,5',6,6'-Octachlorobiphenyl
2,2'3,4,4'5,5"-Heptachlorobiphenyl
2,2'3,3',4,4' 5-Heptachlorobiphenyl
2,2'3,3',4,4'5,6-Octachlorobiphenyl
2,2'3,3',4,4'5,5' 6-Nonachlorobiphenyl
2,2'3,3',4,4',5,5',6,6'-Decachlorobiphenyl

?Additional 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.

*Congeners numbered according to Ballschmiter and Zell (1980).

“The sum concentrations of these 18 PCB congeners were multiplied by 2 to approximate "Aroclor-based" total PCB
data (NOAA1989; ACE-EPA 1992).




Table B3. List of chlorinated pesticide analytes®

Compound

Coeluting Analytes

Heptachlor
Heptachlor epoxide
Oxychlordane
a-chlordane
trans-nonachlor

o,p'-DDE
p.p-DDE
o,p'-DDD
p.,p-DDD
0,p'-DDT
p.p-DDT

Hexachlorobenzene
Aldrin

Dieldrin

Endrin
Octachlorostyrene
Photomirex

Mirex

Lindane (y-BHC)

*Additional data with limited QA/QC are available upon request from the senior author on the following pesticides:

Chlordanes

DDTs and Metabolites

BZ #77

Other Pesticides

BZ #87

BHCs

«-BHC, B-BHC, y-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
2-Methylnaphthalene
1-Methylnaphthalene
Biphenyl
2,6-Dimethylnaphthalene
Acenaphthylene
Acenaphthene
2,3,5-Trimethylnaphthalene
Fluorene

Phenanthrene
Anthracene
1-Methylphenanthrene

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




Table B5. List of 2,3,7,8-substituted PCDD and PCDF congeners

Congener Abbreviation Congener Structure TEF* TDL?
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

*TEF = toxicity equivalency factor (EPA 1992).
*TDL = 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

1 per project

Instrumental detection Limit

Method detection limit 1 per project

Surrogate internal standards Each sample

Matrix spike 1 per 20 samples
1 per 20 samples

Laboratory triplicates

Accuracy-based material 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

<5% relative standard deviation for seven replicate
measurements

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

40-150% recovery

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

Recovery should be within 50-120% for at least 80% of
the analytes

<25% relative standard deviation for analytes >10 times
the method detection limit

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 (ug/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 1.33 924 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(%) 39 4.2 17.1 6.2 7.7 6.0 2.8 10.5 6.9
Certified [1.00]° 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

*Consensus value from NOAA-National Research Council Canada intercomparison exercises.
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Table B8. Results (ug/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
RPD? 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
RPD?* 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
RPD? 31.6 28.6 22.2 16.7 28.9 19.1 27.6 31.2 324
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
RPD? 6.2 26.5 9.9 2.1 10.3 5.0 19.3 7.6 8.9

*RPD (relative percent difference) for duplicate analyses = (100 x absolute value for range)/mean.




‘anss1) [eo1dA} & JO UOTJBIASD PIEPUE]S A} SOWT) ¢ ¢ UO PIseq ST JIWI| UOT)OIAP POYIoU PIJewnISH,

"awn[oA uondsfur ajdures 1 | pue ‘swnjoa ddures [euyy Trl gz ‘sdojs dnues[o pue UONOBIXS 3Y) UT KISA0IAI 945G “ONSSI) A[OSNW JO JYSIoMm Jom F(| PSWNssy,

"SJUOWIOINSEAUW 9)eoT[doI USASS JO UOTIBIAGD PIEPUE]S A} SOWT) ¢ € UO PIseq ST JIWI] UOT}OJOP [LIUSWNISU],

800 LSOO §S0°0 §S0°0 §S0°0 1S0°0 1€0°0 L60°0 6£0°0 L0 €00 w00 L800 6100 £€80°0 6500 LY00 01°0 €ro SIANA
¥l 91 91 91 91 Sl 88°0 94 'l (4 60 (4 LT 90 ¥'C L'l Sl |3 't (%) asya
200 200 200 200 200 200 10°0 €00 10°0 200 10°0 10°0 €00 10°0 €00 200 10°0 €00 00 "A9p PIS
€Il [4N! [4N! 601 60°1 801 011 YTl 60°1 90°1 011 90°1 10°1 601 Il 601 01 €01 0’1 Ued\
._Q__m_oi 39M G/3u) anssi], [eddA [, e uI uone.uIIU0)) surpuodsa.rio)
2000 2000 2000 2000 2000 2000 100°0 000 2000 £€00°0 100°0 2000 £€00°0 100°0 £€00°0 2000 2000 000 S00°0 1dI
¥l 91 91 91 91 Sl 88°0 94 'l (a4 260 (4! LT 960 ¥'C L'l Sl |3 't (%) asya
1000 1000 1000 1000 1000 1000 000°0 1000 000°0 1000 000°0 1000 1000 000°0 1000 1000 1000 100°0 2000 "A9p PIS
S¥0°0 S¥0°0 S¥0°0 700 700 £€70°0 700 6100 700 w00 700 £70°0 000 70°0 70°0 70°0 1¥0°0 1¥0°0 1¥0°0 Ued]\
9%0°0 9%0°0 9%0°0 S¥0°0 S¥0°0 70°0 70°0 0500 70°0 70°0 S¥0°0 £70°0 w00 70°0 S¥0°0 £70°0 000 000 6£0°0 L deordoy
S¥0°0 S¥0°0 S¥0°0 70°0 70°0 £70°0 70°0 810°0 ¥70°0 £70°0 ¥70°0 £70°0 100 700 ¥70°0 £70°0 000 000 6£0°0 9 syeorjdey
9%0°0 9%0°0 S¥0°0 70°0 70°0 70°0 70°0 0500 70°0 £70°0 70°0 £70°0 1¥0°0 770°0 9700 770°0 1¥0°0 170°0 0v0°0 ¢ dpeordoy
S¥0°0 70°0 v0°0 £€70°0 £70°0 £70°0 ¥70°0 6¥0°0 £70°0 w00 ¥70°0 w00 000 700 700 £70°0 100 100 100  oreorjdey
S¥0°0 S¥0°0 70°0 £€70°0 £€70°0 £70°0 70°0 L¥0°0 £70°0 w00 70°0 w00 8¢€0°0 £70°0 £70°0 £70°0 000 000 0v0°0 ¢ eordoy
70°0 70°0 ¥70°0 w00 w00 w00 £70°0 1500 £€70°0 100 £70°0 w00 6£0°0 700 700 700 100 £70°0 £70°0 7 aeordoy
9%0°0 S¥0°0 S¥0°0 70°0 70°0 70°0 70°0 0500 70°0 £70°0 70°0 00 000 770°0 770°0 S¥0°0 w00 w00 w00 1 oyeorydoy
(71/3u) S[9AT MO e PaYIdS JUIA[OS JO UOBIIUIIUO)D)
60T 90T S61 0LY 081 871 L81 971 8¢l SO1 €51 811 LL 101 99 (4 87 81 8
#74d

¢y obed

s10ua3u0d gD 10J (TANF) HWI] U019 POYIAW Pajewr}sd pue (‘J(I]) HWI] UOIIOAIP [BIUSWINLIISU]

‘64 °19eL



*(Pa[Te) QUO) 1()'() = © PUE WOPIIIJ JO SIAITOP [-U UM €§] € JO ON[eA ]}, S,JUOPNIS = } PUE UONILIADP PIEPUR]S = O AIYM 10 = TN,

4 €T St [ (x4 [ 6’1 €T 9C 8’1 9l 6’1 9l 8’1 9l 91 8C I'e 6'¢C 0¢ 6’1 L1 Sl ¥l I'1 <IN
8'8 S'L 8 YL €L 8 9 €8 9L LS Y 6'S 09 £¢ 6'S S'e €l 14! 4! 01 U 6'8 €8 69 It (%) asy
Lo €L0 8L0 ILO  ILO0O 690 090 ¥LO ¢80 LSO IS0 T90 00 950 IS0 IS0 880 660 60 S90 90 SSO  8Y0 €O ¥EO "A9p PIS
61'8 IL6 1S6 096 8L6 ¥¥8 06 ¥6'8 80l 00l 9I'6 SOl 0C8 SOI LL8 616 8.9 L69 89 9 119 19 6L'S €T9 0I't UBIN
8,6 €¢Il OIl Lol OII 86 00l €66 SII LOI 996 I'Il 9.8 CTII €L8 CTL8 ¢S8 S68 IS8 LSL ITL 90L LT9 19S LOE L dyeordoy
908 8¢6 V68 €68 vC6 C6L L8 88 10l e¥6  9L8 166 ILL  TOI €8 L9% S09  ¥T9 06 08S ISS 09S¢  vES  S6S 09T 9 ayeordoy
v6'L L6 106 806 6C6 8L S88 I¥8 10l S96 S88 €66 €8L ¥66 I¥8 06 S99 €69 099 059 0€9 S€9  vE9  CL9  SE¢ ¢ opeoridoy
L 9T6 S06 IT6 LE6 L0806 CS8 L0l €L6 668 €01 908 Ol 998 ¥CTe6 vLS I8  ¥9C  96S  8TS  v¥'S 00 €8S 16T  Qeorjdoy
9L 176 C06 8I'6 0¢€6 96L L88 vE€8 T66 CS6 698 00I 9LL S66 IS8 LO6 €89 869 S99 89 919 TC9 6LS 0€9 T8C ¢ apeoridoy
L6'L 856 T¥6 796 IL6 S€8 06 ¥I'6 601 I'or ore Lol v€8 S0l 806 96 9L9 L89 OL9 6V9 VIO €9 06 659 9¢¢ ¢ deordoy
L8 T66 COl voOolI SOl ¢€I'e <COl s66 ICI 60 OOI V¥II  ¥6'8 €11 9.6 CTOI 689 €0L LL9 S99 <€I9 6v9 16 ¥S9 LSE [ ogeordoy
60¢ 90¢ S61 0L1 081 00¢ 8C1 L8I 971 8€1 SOL €51 881 811 101 99 144 P01 (43 8T 0S 6T 81 8 I
#74d

s10ua3u0d gD 10J (TAIN) NWI] UOHIJIP POYIdW I} JO UOHBUIULIAP 0] d[oSnWI JOPUNO[J Jowwns Jo sajedrjdar payids jo (3ySrom 1om [qdd] §/3u) sashjeuy

‘01d ?19eL

y obed



€T €T ST T (4 T 61 €T 9T 81 91 61 91 81 91 91 8T I'¢ 6T 0c 61 L1 S'1 vl I'l TAN
- - - - - - - - - - - - - - - - - - - - - - - - - (%) asy
- - - - - - - - - - - - - - - - - - - - - - - - - "ASD 'PIS
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu 1254 ued]\
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu €9°¢ “dm-LT1
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu a3 "dnp-£71
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu LT1
(9774 uone)s) IIpUnofy IdWUINg
- - - - - - - - - - - - - - - - - - - - - - - - - (%) asy
- - - - - - - - - - - - - - - - - - - - - - - - - "AJP PIS
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu UBIA
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu dm-L11
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu “dnp-£ 17
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu 91°C L11
(T'14 uone)s) Jpunof Jduwng
€9 8¢ 0t St I's Le €¢ 147 9y 9y €9 8y 1'6 8y 9y 9y 91 - ST v - - €L Sl 0T (%) asa
0€0 $T0 8I'0 8€0 SST  TI'0 90 60 I€0 THT 190 $0'€ 880 L¥T 1€l ¥60 800 - Yoo s1o - - 810 080 €£38 "AJp PIS
LLY  9€9 LS¥ 6v8 TOE €€ 9S8 TIT ¥89 €TS 196 LT9 TL6 S0E €8T LOT SLY pu €L6  Tl'9 pu pu 0ST 9I'S 91 Ued\
L6Y €S9  19% 798 €I€  9¢E  HL'8  8IT  S69 0SS  ¥96  $'S9 pu ¢1e  T6r TIT 6Ly pu 666 979 pu pu 0€C ISy LT “dm-£01
Wy 809  LEY 908 S$8C  0TE  $08 10T 89 S6F 006 F6S  9€l 88 89T 961 99t pu 16 €19 pu pu S9CT ¥y €6F "dnp-£071
16 99 TLY 8L8 0IE SPE 068 91T LOL €€S  TOI  S$€9  8vI  I'IE 68T TIT 08t pu 696 L6S pu pu 96T S09  LTE LOT
(719 uonels) ysyanig
60T 90T S6I  OLI 08T 00T 8T  L8T 9T 8€I  SOT €SI 88T  S8IL IO 99 44 y0I TS 87 0S 67 ]! 8 1 #
#7Z9) 90d isoduwo)

G{ abed

(TAN> = pu) sesodwod 9[osnuI IIpUNO[J Jouruuns pue ysygonjq ur sgdd 10 sosAjeue ayeordin jo (ySrom jom [qdd] S/3u) synsay 114 9198l



€T €T ST Tt T Tt 61 €T 97 8T 91 61 91 8T 91 91 8¢ T'e 6T 0T 61 LT ST A 'l TAN
- - - 69 $9 - - €8 - LS $9 0L - 09 89 Y - - L1 91 - - - - LE (%) asy
- - - LTO 90 - - 6L0 - 9’0 0€0 19T - 090 780 STO - - S60 SLO - - - - 1253 “AJP PIS
pu pu pu ov'c  SI'L  pu pu L6 pu 108 09t <TEC Ppu 10l 171 S$6S pu pu WSS 19%  pu pu pu pu LS'6 uBsN
pu pu pu 6CC T89 pu pu 6 pu YL  v¥v  TTT  pu L96 9TT 0LS pu pu s SI'y pu pu pu pu 96°S “din-9g 1
pu pu pu €T $69 pu pu 6’8 pu SL'L Ty  €cc  pu 066 911 ¥6S pu pu Y8y 1Ty pu pu pu pu 601 "dnp-967
pu pu pu 65C 89L pu 00C t01 pu ¥$'8  S6v  0ST pu 80T 0€I  T9 pu pu 199 8y's pu pu pu pu €Tl 96T
(£V.L uone)s) Soine],
- - - - - - - L9 - €9 6'S 19 - ¥'s 6t vy - - - - - - - - (44 (%) asa
- - - - - - - ¥zo - 810 TI0 TS0 - To0  0£0 110 - - - - - - - - LTT "ASD PIS
pu pu pu pu pu pu pu 9¢’¢ pu 08C 00T €98 pu 10y 609 LST pU pu pu pu pu pu pu pu 18°¢ UBSA[
pu pu pu pu Ly'T pu pu 19¢ pu 98'C S0CT 8.8 pu 60 SI'9 19T pu pu 0¢  8I'T  pu pu pu LT 0L9 “d-9¢1
pu pu pu pu pu pu pu 0ge pu 19C L8T +0'8 pu 9L¢  LL'S ¥¥T pu pu pu pu pu pu pu pu 9¢y “dnp-9¢1
pu pu pu pu 65T pu pu LLE pu ¥6T 60T 906 STT 8I'F  9€9 99T pu pu L6T S€T  pu pu pu SS'T 8¢9 9l
(1V.L uone)s) Soine],
- - - - €l - - 91 - 61 Sl 0T 01 0T €C 9T €1 - €C ST - - - - St (%) asy
- - - - 890 - - Lo - 0T LYO0  ¥9T 0€0 L9T 96T I€T 00 - T 880 - - - - 81°¢ “AJP PIS
pu pu pu pu 0TS pu pu 8¢y  pu 601 1I'E S€1 88T L£8 I8 €88 80¢ pu 979  pS'E  pu pu pu pu Y0'L uBsN
pu pu pu pu LSS pu pu L8y pu LTT o€ 9vI  €0€  II'6 6£6 666 68¢ PuU S0L L0V pu pu pu pu S0l -din-ge
pu pu pu pu Wy pu pu LLE pu €58 85T YOI ST 9v9 919 819 pu pu €9v TST pu pu pu 95T YTY "dnp-g¢1
pu pu pu pu 796 pu pu 01’ pu YTl SPE ¥ST L0E €56 696 €01  S6E  pu 0L €0y pu pu pu pu 0t'9 8¢T
(€gS uoneig) sseq eds YorIg
60T 90T S6I OLT 08I 00T 8II L8I 971 8€T SOI €SI 88T SII  I0I 99 44 Y01 TS 87 0S 67 81 8 I #
#Z9D 90d aysodwo)

(TaN> = pu) sansodwod d[osnw Foyne) pue sseq eas yor[q ur sg)d 10J sasAjeue jeordin jo (ySrom jom [qdd] 3/3u) synsoy 714 QqelL

of ebed



[Ho x Tl ynm
sudfArad[1ysJozuaq pue oudsIAYd pue [H ] X 01 Y duaikd [H,] X § Y sus[Ayiydeudsoe pue sus[eyiydeu swole [[{,] WNLNOP 1M pa[aqe] swoje udSoIpAY dNBWOIR [[V,

8¢ Cl 33 9 Il 91 LST 8 8 AP PIS
0¢ S6 148! ¢S (43 68 L91 16 0L (P1 =u) ueoy
0 SII cel 19 149 101 LEE 16 8L 148!
6 89 99 ¢S (43 8 79¢ 69 L8 €l
9C 701 881 L9 SY L 801 S6 69 Cll
¢l €01 4! 9¢ 143 L8 09% 78 LL ITI1
€14 uonej§
0 LL 6L LY 43 88 18 €8 99 (18}
IT L6 LTT LS LE €L YL 06 8¢ 601
8 86 SL ¢S 8¢C 123 01 66 89 801
1T 201 Y01 IS €T 8 vel L6 €L (¢ =u)ueowr L0]
91 101 S6 6S 6¢C L8 78 101 L din-£01
1€ <01 SII 0¢S €C 98 791 96 SL “dnp-£01
81 01 101 144 91 I8 Sl S6 L LOT
¢l 001 0cl %Y Y4 I8 19 a0l 29 901
7’14 uonej§
(44 8 19 9% 194 LOT SI1 76 9 SO1
0¢S 16 ITI1 9% LT €L 0L 06 69 701
0l 78 8S1 0s 153 S8 78 06 6S €01
6¢1 701 701 0¢S L1 €6 <9 68 L9 (41
06 L6 el 8 LT 9¢1 I8 S6 08 101
119 uonejs
JudArad QUAIAG duISAIYD wAyydeuddy  dudreyyydeN [Puuoy QUIZUI( 861# Z4d [Audydiqo.iongy #
-[1y8]ozuag -0J0[YIL-€TT -gooowoAqIp-,+y  dsodwo))
SHVd SopnNsad pue sqHd

s9y1s0dwod ajosnw ysyyonyq ul spiepuels [eurdjul de3onns Hyd pue ‘opronsad ‘gHd Jo (Jusoiad) £10A003y €19 9[qeL

/¥ obed



148! LL ovl Ly 9¢ 6¢ I8 €8 8y 9Tl
evl 78 Ll 9% 144 [4% LL ] [4S ¢cl
S14 uonels
L1 16 €51 8y € € 011 €8 143 14!
8¢C 99 €6 144 [44 I IL I8 8¢ eCl
LE 9L €01 14 €C 0s 89 I8 1974 i
¥ 14 uonels
88 el wl 99 Ie 99 84! 901 S9 IC1
6L 911 IS1 LS [43 99 0¢l SII 69 0c¢I
90¢ el 8LT 9¢ [4 91 L9 69 oy 611
€14 uonels
S0T I8 081 Sy (44 §3 69 YL It 811
€01 SL 174! Sy [44 01 ¥9 €8 8¢ (¢ =u) ueow /]
¥9 SL 06 97 € I 8¢ 4 6¢ dim-L 11
871 8L 144! 97 € 14! 89 68 8¢ “dnp-£11
L6 IL 6¢1 9% IC Sl L9 LL 9¢ LT1
714 uonel§
SLL 9L LO1 Ly [44 0s 8y S8 1974 911
S9 S9 9L )4 L1 LE 8¢ €L LE SII
I'1d uonejs
dudArad dudILg JudsAIY) IwAypydeuddy sudpeyydeN Puuoy UIZUA( 861# Z4d [Audydiqo.aonyy #
-[1y3]ozuag -0I0[YILI-€“T°T -gpooowoaqIp-, 'y  sodwo))
SHVd SIpPRNSIJ pue sgHd

saysodwos [osnuw IPUNOYJ JOWWNS Ul SpIepue)s [eurdjul djesorms Hy d pue ‘opronsad ‘gHd Jo (Juoorad) A10A000y “#1g 2[qeL

gy abed



[H I x 21 pim
sudfArad[1y3]ozuaq pue suasiAyd pue [H,] X 0] yim sudihd i, ] x § yim susjAyiydeusse pue sudfeyiydeu :swoje [[,] WNLINNSP YIIM PI[age] SWOIR UdS0IPAY dRWOIR [[V,

79 L1 6t 3 3 81 8T 4! 1 "ASPPIS
LOT S8 7al St €T 43 08 S8 St (P1 =u) wedsy
il 8 691 43 1€ 6€ 08 76 S 81
L8 9L 74! I£3 91 0¢ 4 8 43 (¢=u)ueowr /7]
0L 7L 621 6t 9T 0z LL 98 Ly d-£ 71
€Il SL 0€1 4% (4 43 LL 8 Ly “dnp-£71
6L z8 €Il I 0 ¢ 0 €8 6 LT1

9714 uoneIs

udAxad E1ICRIW | wasAay)  IwAyPpydewddy  dudreyydeN [Puuoy UIZUA( 861# Z4d [Audydiqo.aonyy #
-[1y3]ozuag -0I0[YILI-€T°T -gpoowoaqIp-,py  sodwo))
SHVd SIpRNsId pue sgHd

(o)) “yId elqel

61 obed



"931s0dw00 J[ISNU STy} J0F POZATRUE J0U dIom SHV d,

TH,] x 21 yim

sudfArad[1ysJozuaq pue oudsIAYd pue [H ] X 01 Y duaikd [H,] X § Yy sus[Ayiydeudsoe pue sus[eyiydeu swole [[,] WNLNOP 1M pa[aqe] swoje udSoIpAY dIBWOIE [[V,

L6 0l 8¢C 14 € 144 L1 0l 0l ‘AP PIS
6 6 8I1 4 (43 L9 08 16 29 (P1 =u) ueoy
€LE €L 6S1 6% 0¢ IS 99 8 S% (474!
00¢ L6 9L1 0¢S 6¢C <9 79 68 %S 44!
IL €8 6¢Cl 9 0¢ 43 09 8 0¢S orl
98 €6 43! 9¢ 8¢ 6¢ 08 8 S9 6¢l
IS 06 S6 149 143 0¢S 6L L8 19 (¢ = u) ueawr g¢ |
88 L6 el SS LE L €8 S8 99 “din-g¢
8% S8 €L 143 133 Sl 9L 06 99 “dnp-g¢1
€C 88 08 139 43 09 8L 98 29 8¢I
€4S uonel§
(0% L6 001 149 9¢ €9 9L S6 6S LEIT
143 96 16 IS 153 19 L 16 29 9¢l
LE S8 LOT LY LT 0¢S 8L 78 6S Sel
144 76 6¢1 49 0¢ 6L 8L 16 0L el
€L 89 €8 8¢ q£€l
qSs uonel§
65 ¢8 8II LY 9T IS 8L €6 9¢ 43!
8¢C L8 148! IS 6¢C 06 8L 98 L9 1€l
6¢Cl 801 8 9¢ (43 8II LOT SII I8 (11
8% ITL L8 8¢ 9¢ 901 vl LOT YL 6¢Cl
1dS uones
dudAxdd QUAIAG dudsAay) IwAyydeuddy  sudreypydeN Puuoy QUIZUIQ 861# Z4d [Audydiqo.aongy #
-[1y3]ozuag ~0JO[YILN-€TT -gjooowoaqIp-, 'y  sodwo)
SHVd sopnNsad pue sgHd

sojrsodwoo o[osnw sseq BIS Jor[q Ul SpIEpUE)s [euIdjul djeSonns Hyd pue ‘opronsad ‘gDd Jo (uoediad) 104000y 'G1g 9[qeL

0gG obed



[H I x 21 ym
sudfArad[y3]ozuaq pue sudsiAyd pue [H,] X 0T s sudihd (1] x § yim susAyiydeudor pue sudfeyiydeu :swoje [[,] WNLINNSP YIIM PI[oqe] SWoTe UdS0IpAY dIBWOIE [[V,

1€ (1] LE S S (1] Sl 1T L "ASp PIS
6V 001 SP1 S 6C 8L 06 6 6S (¥1 =u) uedy
8 el ICl 149 (43 88 8I1 L6 79 (¢ =u) ueow 96|
¢l 001 0LT LS 43 S8 148! L6 19 “din-961
S 001 08 SY $3 €8 86 96 6S “dnp-961
S (84! IT1 IS 0¢ L6 el 86 IL 9¢1
L 801 SII 6S 43 L8 911 €01 €L S¢Sl
S SL 88 LY 61 08 8L 201 €9 7Sl
6 801 891 14%4 9T €9 L9 68 9% €Cl1
148 601 9¢1 LS (43 69 06 €6 8¢ 4!
€V .L uonejs
0¢S (18} 54! 29 8¢C 86 901 911 69 IS1
9¢ 001 €l 8¢ 6¢C S8 76 SO1 09 0¢S1
139 86 €Il €S 94 €8 €6 001 68 671
79 SOI 681 6S 143 08 88 701 8¢ 8Pl
JV.1L uoneys
149 06 761 LS 1€ 6L 66 8L 09 Lyl
801 66 €T 4 8¢C 9L 123 06 149 (¢ = u) ueow 94|
8 96 S0¢C IS LT SL 8 6 0¢S “din-941
061 S0l LI€ 4 6¢C IL 6L ¢8 €S “dnp-941
0¢S 96 Sl IS LT I8 06 76 09 4!
89 6 STl LY 144 YL I8 S8 9¢ Syl
69 96 1Cl 0¢S Y4 a9 CL I8 0s 144!
(0% 001 143! IS 149 0L SL L8 €S el
IV .1 uoneys
dudAaad QUAIAG uadsAay) dwAYydewddy  sudpeyydeN [Puuoy AUAZUIQ 861# Z4d [Audydiqo.ongy #
-[1y3]ozuag -0JO[YILD-€“T°T -gjooowroaqIp-, ¢  dsodwo)
SHVd SapnnNsad pue sqgHd

saysodwios aposnwt Sone; ur spiepue)s [eurdul djeouns Hyd pue ‘opronsad ‘gD Jo (Juoorad) A10A009y 91g 9[qeL
LG abed



0 I 9 L9 I 0¥ 0 € 0 0 scc 0 € 61 68 L8 <L 89 LL el 0 $9 $9 <L 0¢ €VL 9¢1
S6 06 68 L6 06 €8 98 68 (4] 16 06 06 ¥6 €01 ¥8 €8 1L 0L YL 1L 9 S9 19 ¥9 143 IVL Il
0 0 0 19 I 9T 0 I 0 0 81 0 0 9¢ [ L6 IL LS SL orr 0 LS 14 6S 801 €4S 8¢l
9L 6L 6L 8L LL €L LL cL 9L 6L €L YL 0L 18 89 1L LS 9¢ 99 134 s [49 0s 99 143 914 LTI
LL 8L LL 9L SL L YL L 9L 08 08 8L L 88 IL 08 €9 8¢ 8¢ 09 [49 9¢ 14 8Y Ly 4 LTI
[4 [4 8 |87 S 6 0¢ [4 0 0 e 0 0 L8 ¥8 S8 1L 99 SL 9 YL L9 19 LL S6 ld LO1
60T 90T S6I  OLI 08I 00T 8TI .81 971 8¢l SOI €SI 881 8IT  I0L 99 44 1) S 8¢ 0§ 67 81 8 I uonels #
#7Z4 agsodwo)
saysodwios aposnwr ay1ds x1new 03 pappe s1ouaduod g)Hd Jo (u2o1ad) 104000y *£19 91qelL

26 obed



"019Z St pajear} 1M yorym (JySrom jom ‘qdd g0°0- pue €0°(-) SonJeA oM} sapnjouf,
"UOTRIADD PIBPUR)S SNSUISUOD / (SN[BA SNSUISUOD - UBIW PAINSBIW) = JI0JS-Z
(€661 LSIN) 9s1o10x0 uostredwodrul JVINA VdAd/1®SN/VVON/LSIN €661 WOL San[eA SNSuasuo)),

90 8¢'1 601 LT1 6’1 8 L0 S0 611°0 910 144\ 8 60T# 724
(47 70 50 S 4 07T 8 9'Y ¥¥0°0 LS00 €LT0 295T0 8 90T# 74
19 8¢0 89°0 LSO € 8 L9 1¥0°0 ¥L0°0 ¥90°0 ceo 8 S61#74d
'l €e'e 6V ¥0°'1 €6'9 8 €1 ¥ST0 6LY°0 LIT0 18°0 8 OLT# 74
I'e ¢ el 6TV 9°¢C 8 9°¢ 9¢°0 Pl 8LY0 SL'T 8 081# 724
- €9 L'1T 91 6°¢l 8 I'l- 690 LET LLT'O 91 8 8CI#Zd
80" 6'8 (43 6C'C (a4 8 9°0- L6'0 1s°¢ 1ST°0 S6'C 8 L81# 74
A% 9¢ Lyl S11 €56 8 - 6'¢ 91 8C'1 I'T1 8 8CI# 74
9'0- ¢'81 9'¢¢ LY sy 8 ¥'0- 0T 909 8€S°0 8C¢ 8 S EAS
I't- 8¢ Lyl 891 901 8 6°0- 't 91 L8'1 14! 8 eSi#zd
vl- €€ €el 801 [ 8 €1- 9°¢ Syl 611 S6'6 8 811# 74
80" 4% 6¢Cl 916 126 8 L0 8'Y 'yl 6660 801 8 101# 74
L0 I¢ €01 8¢l Stl 8 I 43 [ [4! 9vI 8 99# 74
L0- €'LT 819 8¢ 8'¢eh 8 S0- 86'C L9 w0 rs 8 vr#t 74
I't- LE ¥01 18°¢S €19 8 6°0- €0y €1l €590 IS°L 8 [4S:¥4:
1o L'vC 8'69 98°¢ 6'89 8 €0 69°C LT'L £€9°0 S0'8 8 8T# 74
8'1- '8 L0€ 6L°1 191 8 L1- 88°0 se'e €0T°0 88’1 8 81# 74
L0 [4%¢ LS 86'¢ L 8 I €5T0 €790 910 L98°0 8 8# Zd

PI00S-Z A "PIS aneA A PIS UBIIA PI00S-Z A "PIS anfep *Ad( "PIS UBIIA u  Areuy god

STISUISU0)) PoINSEIIN STISUISU0)) POINSEI
SIseq JYSPA AIQ SISeq JYSPA 19AA

£ obed

(SSILE6VOD) A anssp [assnwt [ STN Ul punoj sioua3uod g)Hd jo ([qdd] 3/3u) suonjenuoouo) 'g1g 9[qeL



"anss1) [eo1d4) € JO UONBIASD PIEPUR)S Y} SOWIT) €1 ¢ UO PISEQ SI JIWI| UOTIO)P POYJOW PIJEWINISH,

-swnjoA uonoafur ojdwes T | pue ‘ownjoa djdwes [euly T 0sz ‘sdors dnues[o pue UONOBNXS Y UL AIIA0IDI %S OnSST) A[OsNW Jo 1YS1om 19m 30 pawmnssy,

‘SJUSWIAINSEAW 9)e01[dal USASS JO UOTIRIASD PIEPUR)S O SO} ¢ ] "¢ UO PIseq SI JILWI] UOHOAP [BJUSWNLSU],

050 86°0 860 €50 76°0 ¢80 LSO L9°0 810 S¥o0 w0 170 98°0 69°0 9%°0 09°0 L9°0 69°0 11°0 S TANA
8T € v'e 0¢ Y (4 € 'y 8T 9T T ¥'C 8y 0y LT 9°¢ 8¢ 0y [ (%) asa
091°0 S81°0 S81°0 691°0 00€°0 6920 0810 ¥1T0 ¥S1°0 P10 cero I€1°0 SLTO 12C0 LY1°0 161°0 €ITo 61C0 9¢0°0 ‘ASP PIS
¥9°¢ £9°S 8Y'S 9°s 1349 8¥'S 6€'S LTS 34 1249 1249 1239 IL’S €5°¢ 61'S 1€¢ LSS or's IT'1 UBON
nca_wmuk 39M 3/3u) anssi], [edrd£ [, & ul uone.nuddU0)) surpuodsdrio)
#00°0 §00°0 §00°0 #00°0 800°0 L00°0 §00°0 §00°0 00°0 00°0 €00°0 £€00°0 L00°0 900°0 #00°0 §00°0 §00°0 §00°0 00°0 1Al
8T € e 0¢ Y 67 € 'y 8T 9C T ¥'C 8Y (184 LT 9°¢ 8¢ (184 [ (%) asa
100°0 100°0 100°0 100°0 2000 2000 100°0 2000 100°0 100°0 100°0 100°0 2000 2000 100°0 2000 2000 2000 100°0 ‘ASP PIS
S¥0°0 S¥0°0 70°0 S¥0°0 £70°0 770°0 £70°0 w00 £70°0 770°0 £70°0 70°0 9700 ¥70°0 ¥70°0 00 S¥0°0 £70°0 S¥0°0 UBIN
LY0°0 8¥0°0 900 LY00 6700 800 9100 S¥0°0 900 S¥0°0 S¥0°0 900 LY0°0 £€70°0 9t0°0 w00 70°0 w00 10°0 L syeoridey
7700 7700 w00 7700 1700 £70°0 1700 000 w00 w00 w00 £€70°0 700 w00 €700 0r0°0 100 0r0°0 w00 9 apeoridoy
900 900 7700 900 £¥0°0 7700 £€¥0°0 w00 700 700 700 700 S¥0°0 70°0 70°0 £€70°0 v0°0 £€70°0 10°0 ¢ deorday
S¥0°0 S¥0°0 7700 900 7700 £70°0 7700 £70°0 700 7700 700 S¥0°0 1500 8100 €70°0 70°0 900 70°0 70°0  oyeoridoy
S¥0°0 S¥0°0 £v0°0 S¥0°0 £¥0°0 1¥0°0 £¥0°0 w00 £€¥0°0 700 700 S¥0°0 900 70°0 S¥0°0 70°0 S¥0°0 70°0 S} ¢ eorday
7700 £70°0 w00 £70°0 w00 £70°0 w00 1700 w00 w00 €70°0 700 9%0°0 S¥0°0 €70°0 w00 S¥0°0 70°0 S¥0°0 7 aeoridoy
7700 7700 7700 £v0°0 £¥0°0 S¥0°0 £€¥0°0 1¥0°0 £€¥0°0 £€70°0 £€70°0 700 S¥0°0 70°0 70°0 £70°0 9t0°0 S¥0°0 L¥0'0 [ speoridey
(I7/3u) S]9AITT Mo Je paYIdS JUIA[OS JO UODBIIUIIUCD
XA peRiliig raa 1Lada aada urIpuy aada Add UMpPIQ Jo[yoeuou  duep AdQ duepio[yd Iprxodd dudif)s  uLIp[y Jo[ydeiddy ouepur] JIUIZUq
-0joyq -dd - d‘ -dd - d‘ - dd -suer)  -I0[Yd-0 - d‘o -£XQ -I0[yd  -0Jo[yd -0.10[Yd
-eydoy -0 -BXoH

saiA[eue ap1onsad 10J (TANH) NWI| UONIIP POYIdW pPajewnsd pue (T]) HWI| UONIP [ejuswnnsu] ‘61 dqelL

G abed



.Quoz.ﬁ OQOV 10°0 = © pue WwopaxJj Jo m@@n%@ﬁ [-UgaMm ¢{[°¢ JO anjeA 1, SJUapniS= 3 pue UuoNeIAdp plepuels = O dId3YM ‘10 = TAW.

8’1 L'l 9C T 61 (a3 v'C 't €1 L'l 61 LT Tl T Tl Tl [ LTAN
YL 89 91 Cl 1T I 49 LY 1Y 49 14! €l 9°¢ 6'6 9 L1 'L (%) asya
650 S0 80 69°0 090 €0'1 LLO 9¢'0 w0 §so 09°0 L80 LEO L0 LEO 8¢0 &0 "AJD PIS
6L 6L 96t v6'S LS €06 671 8L'L L6'L 01 LTY 869 099 YTL 6'S €CC 809 UBIN
176 90°'6 09°¢ €6’y €6’y 91'L ¥'S1 Y18 8L'L 766 SI'e 98t 809 81'8 S L9'T 17’9 L dpeoridoy
06'L 9¢'L LTY 0TS IL'Y 89'8 L'yl 6TL 8Y'L 1’01 8I'y 89 €9 89 oL'S 081 99°¢ 9 apeordoy
€8°L 9¢'L ¢S LL'S 909 90°'6 (IN41 'L LLL ol 6LV 8CTL ¥9'9 18°L 6€'9 09'C €9 ¢ dreordoy
'L 8LL 0L'S 0€'9 66'S 6 Syl 6L'L €6°L €01 oSt 69 L99 ¥0'9 ev's 0€'C 6CS  oreoridoy
1S°L LS'L 9¢°¢ €9 90'9 806 I'vl SS'L S8’L o1 wy 90°'L 9 89°L Y79 4 1€9 ¢ dreordoy
6L'L S8°L 9% 919 96°'S €6 ¥'S1 18°L vI'8 L01 oy L LS9 0L 86°S 80°C LT9 7 aeordoy
1L°L LO'8 89°¢ 769 Y79 901 191 €¢'8 8’8 STl (433 109 LT'L €r'L 819 6S'C LT9 [ apeorjdoy
XAUIA X1 Laa Laa aaa urpuy 1ada Jo[ydeuou Juep AAq Queptoryd  dpixodd EYIEXTS uLpy  JIo[yoejdof auepury IuUdZudq
-0j0Yyq -d«d - d‘o -d«d - d«d -suer) -10[Yd-0 - d‘o -AxQ  Jo[yoeyday -odo[ydedQ -0JI0[YIeXIH

GG abed

sapronsad 10} (‘TIA) W] UOIOIP POYIAW Y} JO UOIIBUIULIAIOP 10J [osnul JOpunofy ouwuns jo sayesrjdar payids jo (ySrom jom [qdd] 3/3u) sosAreuy

‘029 ?I9eL



81 L1 9C (4 6'1 e v'e 'l €1 L1 6’1 Lc (4! [ (4! (4! €1 TN

- - - - - - - - - - - - - - - - - (%) asy
- - - - - - - - - - - - - - - - - ‘AP PIS
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu RN
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu dim-£ 71
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu “dnp-LZ1
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu LTI
(9'T4 uone)s) JdpUNoOf] WG
- - - - - - - - - - - - - - - - - (%) asy
- - - - - - - - - - - - - - - - - ‘ASD 'PIS
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu UBOIN
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu dim-L11
pu pu pu pu pu pu pu pu wl pu pu pu pu pu pu pu pu dnp-£11
pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu pu L11
(714 uone)s) I2punojy IdwWung
- 0 19 - 1’9 (87 9°G 4 9°G 89 - - €y - - 6T - (%) asy
- 9¢°0 w0 - 9T'¢ 6LV 69°0 80 12! 91°0 - - 0T0 - - 19°0 - ‘AJD PIS
pu 81'L 089 pu Tes 1T Tl 6°SI1 LT LET pu pu 65t pu pu [4N4 pu Ued\
pu 0g’L L9 pu (4% SIIT 7Tl 791 G'8¢C 8¢€'T pu pu 19v pu pu w1 pu "dim-£01
pu LL9 €9 pu 961 901 L'T1 0°SI L'ST 17T pu pu 8¢V pu pu 86T pu “dnp-£01
pu SY'L STL pu 6°'SS Il 1€l 991 T8¢ €5°C pu pu LLY pu pu SeT pu LOT
(714 uone)s) ysyanig
XIIA peRitiig 1aa 1aa aaa q1ad Add  JIo[ydeuou duep duepio[yd Ipixods aopyoeydoy umpuyg  IUdIA)S uLIprvy JUEBpUI']  JUIZUIQ #
-0joyd - dd - d‘ - dd - dd - d‘ -sue.a) -10[Yyd-0 -AxQ  Jopydoeydoy -0.10[Y2e)d20 -0.10[YIeXdH sodwo)

ERIILER |

(TAN> = pu) seysodwiod 9[9snur I9punofy Jowuns pue ysyonjq ur sapronsad 10y sasAjeue ajeorjdin jo (Jydom 1om [qdd] 8/3u) synsay 179 2198l

oG abed



8’1 L'l 9C (4 61 [ 4 't €1 L'l 6'1 LT (4! (4 [ [ €1 TANW
- S - - 79 01 8'S 6'S 43 (44 - - - - - - - (%) asy
- 01°0 - - 0L0 ¥9'1 1o €0 01°0 01°0 - - - - - - - AP PIS
pu 881 pu pu I'TI L'ST 91'C ¥6'¢ 06’1 9¢'C pu pu pu pu pu pu pu UBIN
pu €81 pu pu 901 8Pl 60'C 18°¢ [ 6T'C pu pu pu pu pu pu pu "di-96 |
pu 181 pu pu L0l 8Pl 60°C 18°¢ L8] €T pu pu pu pu pu pu pu “dnp-961
pu 00T pu pu 611 9Ll 1€°C 1Ty 10°C 8Y'C pu pu pu pu pu pu pu 9¢1
(€V L uone)s) Sojne,
- - - - s 6'S - 8y - - - - - - - - - (%) as¥
- - - - 0€0 LTO - 60°0 - - - - - - - - - AP PIS
pu pu pu pu LS (494 pu 681 pu pu pu pu pu pu pu pu pu UBdN
pu pu pu pu £8°¢ 8Y'y pu 161 pu pu pu pu pu pu pu pu pu “din-9¢1
pu pu pu pu 8¢S LTY pu 6L'1 pu pu pu pu pu pu pu pu pu “dnp-9¢1
pu pu pu pu S6°S 08t pu L6'1 pu pu pu pu pu pu pu pu pu 4!
(IV.L uone)s) Sojne [,
- - - - 81 LT 44 44 ST - - - - - - - - (%) asy
- - - - L1 99°¢ L0 19°0 0’1 - - - - - - - - AP PIS
pu pu pu pu €6 Lel 16'C 6L'C 1Ty pu pu pu pu pu pu pu pu UBIN
pu pu pu pu L6'6 1St ST¢ LO'E €LY pu pu pu pu pu pu pu pu "dimn-g¢1
pu pu pu pu 'L 09°6 LO'T 60'C 00°¢ pu pu pu pu pu pu pu pu “dnp-g¢1
pu ILT pu pu L01 991 e 0T'¢ 68t pu pu pu pu pu pu pu pu 8¢1
(€4S uone)g) sseq IS oe[g
XAJITJAI pERILIE Ldd Ldd adaa Hdd Hdd Jo[ydeuou uep uepJaoryd v—um%.uﬂ—v .-O———UN«QOE uLIpuy v:vh%am ULIprvy uepury QUAZUd( #
-0joyd - d«d - d‘o -d«d - d«d - d‘o -suea) -I10[Yd-0 -AxQ  aopyoeyday -010[Y2%)d0 -0I0[YIRXIH asodwo)
EIURIITEN]

]G obed

(TAN> = pu) seysodwod sosnwr Sojne) pue sseq eas yoe[q ur sapronsad 10j sasATeue aedrdin jo (JySrom 1om [qdd] §/3u) synsey ‘zzd °1qel



€ 8¢1 0 0 0 LOT OrT 68 78 L8 9L vL SL IL 9 09 ¥9 VL 9¢S1

L8 9L S6 88 101 L6 801 78 €8 S8 78 YL YL L9 S9 S9 6S IVL o1

0 96 0 I8 ¥6 Y01 14! [4 88 98 89 L9 IL 19 9¢ o Ss £ds 8¢l

99 [4Y LS 89 9¢ (44 ¥6 €9 99 69 123 LT 9¢ €S 6¢ 33 129 914 LTl

9 9 6y 9 99 8 601 <L 0L 8L 0$ 94 65 Ss 8% €T 143 [4E! L11

€ 4! (% 9¢1 6 €8 €6 L8 16 €6 0L LL 1L 98 L9 0L 19 1d LO1

XA xdaw L dd rada aaa uupuy Hdd JIo[ydoeuou Juep Add duepio[yd  dpixods AUAILYS ulply Jo[yoeyddy ouepury dudZudq  uonel§ #

-0joyd - dd - d‘ - dd - dd -sue.a) -10[Yd-0 - d‘o -£XQ Joyoeydoy -oao[yaeydQ -0.10[YIeXdH ysodwo)
saysodwod oposnw ay1ds xLew o) pappe sajAeue apronsad Jo (Juasiad) £10A000y  €7d QqeL

g6 abed



“punoj jou syead = Ju,

"QUOZUSQOIO[(OBXAY IO} dN[eA SNSUISUOD MO[ AIOA WOIJ Pajnsal A[qeqold 9100s-z pajeju,
"UOIIBIASP PIBPUR)S SNSUISUOD / (AN[BA SNSUISUOD - UBIW PIAINSBIW) = 3100S-Z

(€661 LSIN) 2s1019%d uostiedwooranut VNIV dA/L29SN/VVON/LSIN €661 WO sanjeA snsuasuo)),

9¢ 10°1 vl 1€y 66t 8 6¢ 110 €S1°0 66770 18570 8 XX
'y I'l S0'€ 61°C 19°L 8 %% o 7€€°0 LYT0 LS80 8 Laqg-dd
- 91°¢ S6'S - 8 - vreo0 6190 - JU 8 Lag-deo
L1 8Tl 'y L€l Y9 8 1'C vl 65V 239! 6t'L 8 aaag-dd
0 9°¢l $0S $9°6 L'€S 8 S0 8p'1 S'S 9290 LT9 8 4aq-d-d
a3 97’8 LO6 L¥'9 €6¢ 8 S'¢ 60 6860 €TL0 €Iy 8 4aqg-d-o
S0~ 9 S'LI €51 9yl 8 €0- 9L9°0 161 L9T°0 L1 8 Jo[yoeuou-sues
4l 8T 961 €¢’s L0S 8 8¢l S0€°0 L1 ¥85°0 6°S 8 ouepIO[YI-»
S0 €9°¢ 427 €T $9 8 90 96€°0 STS0 997°0 6SL°0 g  opmxoda Jofyoerdoy
0 LTV 6v't 1L°0 8¢y 3 0 SSP0 681°0 180°0 11S°0 8 Joryorydoy
10 vT'8 86'9 L09 LS'L € 70 868°0 19L°0 869°0 16°0 € uupry
0 L8T €LT 171 86°¢ 8 S0 €I€0 867°0 1170 S9%°0 8 suepur]
R7S L0°0 70 99 v 8 S8°LS 800°0 ¥20°0 90¢°0 S9v°0 §  QUJZUDIQOIO[YIBXIH

n@hcomnN ‘A .ﬁaw onje A A .ﬁaw UBIJA u n@hOQ@:N A .vum IN[e A A .@Hm UBIJA u 3%—&:4

m=m=®m=oQ PaJINSLIJA «mzwnownoo Pa.INSeIA om._u_umvm

SISeq JYSPAL AI( SISEq JYSPAL PN

6 obed

(SSILE6VO) A anssp [assnwr [ SIN Ul punoj sajA[eue apronsad jo ([qdd] 3/3u) suonenuaouo) $zg 91qel



-onss1) [eo1dA] & JO UONBIASP PIBPUR]S d) SWN) ¢ ¢ UO PISEq ST JIWI| UONIIAP POYIotll pIjewIsy,
"awn[oA uondsfur ajdures 1l | pue ‘swnjoa ddures [euyy 1l g7 ‘sdojs dnues[o pue UOOBIXS 3Y) U KISA0IAI 945G “ONSSI) A[OSNW JO JYSIom Jom F(| PSwnssy,
*SIUSWISINSBIUI 91BoI[doI USAS JO UONIBIASP PIBPUE]S dY) SOW) ¢ € UO PISE] ST JIWI| UOIIIOP [BIUSWINSU],

$9°0 68°0 870 IL°0 IL°0 I'1 L8°0 96°0 18°0 ¥9°0 0L°0 8S°0 S1ANA
6'¢ 99 8T (1h7 Ly 8¢ I's I's LY 8'¢ I'y ye (%) asy
L0T0 ¥8C0 €S1°0 LTTO 9TCT0 8¥€°0 LLTO ¥0€0 65C°0 c0C0 (444 S81°0 "ASp 'PIS
Ses (457 0s°S IL'S 1207 S6'S 8¥'¢ 86°C 0s°S s 1449 A UeI\

,(04319M 39M §/3u) anssi], [BIIdA ], & Ul UOREUIIUO)) Surpuodsa.Lio)

9200 9€00 6100 6200 8200 700 Se0'0 8¢0°0 £€0°0 §20°0 8200 €200 < 1AL
6'¢ 99 8¢C (1h7 Ly 8¢ I's 'S Ly 8'¢ 'y ye (%) asy
800°0 110°0 9000 6000 6000 ¥10°0 1100 Cl1oo 0100 8000 6000 L00°0 "ASp 'PIS
y1T0 €L1°0 0cTo 8CC0 £61°0 8¢€C°0 61C0 6£C0 020 €10 LITO 12C°0 Ues\
91T0 081°0 €0 8€CT0 181°0 €970 LETO 8€CT0 0cTo 020 0Cc0 SETO L eyeoridoy
12T0 881°0 8CC0 €€C0 €61°0 1€C°0 Clco 61C0 01c0 1120 €1co o 9 ayeoridoy
Clco 6L1°0 SIT0 0cT0 €0C°0 1€T0 €CC0 YvTo SIT0 S0T°0 SITO 910 ¢ opeorydey
91T0 L1o (4440 0rvco ¥61°0 I¥C0 0cTo (44 81C°0 L0T0 y1T0 o  oeorjdoy
S1T0 891°0 91T0 9T0 810 6¥C0 9T0 8¥C°0 €1co ¢eeo ¥0T0 0cc0 ¢ opeoridey
12C0 0L1°0 ¥¢To 81C°0 10C°0 0€T0 SIT0 LYT0 weTo 12C0 6CC0 ycTo ¢ deordoy
9610 €S1°0 1120 o 10T°0 o 0T0 LTTO 0cT0 ¥0T0 LTTO 110 1 apeorjdoy

(771/Su) SPAIT Mo J& paIdS JUIAOS JO UOTJEIIUIIUOD)

Juadayjue AU Juaayjue ua.aonyy Judreyydeu uay) QUIIAY) Judreyydeu [Auaydig Judreyydeu Judreyydeu Judrey)
-wydidypw-1  -erpuy -udyg -Aypuin-¢ier  -ydeuddy -ydeuddy  -[Ayyomnrp-9‘7 -[Aypouw-| -[Aypow-g -ydeN

salA[eue Hvd 1YSIom-Ie[nod[ow-mo] 10 (TAINF) HWI] UOIOoPp POYIdW pajewun)sd pue (JI) HWI] UONO}p [BlUdWN)SU] BGZd dqel

09 abed



*onss1 [eo1dA) & JO UONBIASP PIBPUR]S JY) SSWN) ¢ ¢ UO PISeq ST JIWI| UONIIAP POYIotll pIjewIsy,
"awn[oA uondsfur ajdures 1l | pue ‘swnjoa dduwes [euyy 1l g7 ‘sdojs dnues[o pue UONOBIXS 3Y) UT KISA0IAI 945G “ONSSI) A[OSNW JO JYSIoM Jom F(| PSwnssy,
*SIUOWISINSBIUW 91BOT[doI USAIS JO UONBIASP PIBPUR]S dY) SOWN) ¢ € UO PISE] ST JIWI| UOIIIIP [BIUSWINNSU],

€0 (4! 90 L9°0 ¢80 €L0 8L°0 L8°0 SLO 290 IS4 [ S1ANA
0T €8 0 8V I's (U84 vy 0'S 1974 'y ST 89 (%) asya
2010 CLEO 90C°0 CcIco ILTO0 1€C0 6¥C0 8LT0 8¢€C0 961°0 134 N0 98¢0 "AJD PIS
SO 6’y 148 vy 9¢'¢ SL'S £€9°6 19°¢ 8¢°¢ (424 £€9°6 89°¢ Ued\
%EE?S J9M 3/3u) anssi, [ed1dA ], & ur uone.uUIIU0)) gurpuodsario)
€10°0 LY00 9700 LT00 €00 6200 1€0°0 €00 0€00 §20°0 810°0 600 1dI
0T €8 (U84 8V I's (VR4 vy 0'S (974 'y ST 89 (%) asya
¥00°0 S10°0 800°0 800°0 1100 6000 0100 1100 0100 8000 9000 S10°0 "AJD 'PIS
2020 0810 90T°0 LLTO ¥1C0 0€C0 §TT0 §TT0 €2T0 £€61°0 §TT0 LTTO Ued\
L6170 910 61°0 991°0 S0T0 12C0 €1T0 1120 (Vrqa] 0610 LTTO 8CTT0 L deordoy
861°0 vLT0 cIco S81°0 070 874} LETO 6£C0 (4] Y00 °€To SYC0 9 syeorjdey
661°0 c0T0 80C°0 G81°0 81C°0 orco 8€C°0 6€C0 §TTo 10C°0 €eTo €vco ¢ dgeordoy
c0T0 €91°0 90C°0 SLT°0 €170 0€T0 6CC0 970 0CT0 981°0 0CCT0 ¥TT0  oyeorjdey
S0T0 081°0 81C0 981°0 Y€T0 9€T0 ¥CT0 12C0 o 761°0 £€CT0 9CT0 ¢ eordoy
00 ¥61°0 §0T0 9LT0 LOT0 ¥CT0 070 €CT0 8TC0 161°0 LITO 8CC0 7 aeordoy
80C°0 810 961°0 891°0 €0T°0 81C°0 SIT0 €1T0 60C0 £81°0 §TTo 861°0 1 oyeor[doy
(71/3u) S[9AT MO J& PAYIdS JUIAOS JO UON)RIIUIIUO))
JudAaad duddRIYjUE JuaaAd[pa QUIIAIG uaaAd uaaAd JudyjuRION]} duUdYjurION[ AuasAIy) duddRIYIUE QuaIkg udyue
-[ly3lozuag  -[y‘e]zuaqiq -£‘7‘1]oudpuy -[e]ozuag -[9]ozuag -Dbilozuag -lq]ozuag -[e]zuag -1onpy

19 abed

sdATeue Hyd 1YSrom-1e[ndojow-y3iy 10J (TQINH) HWI] U01)o]op POYIdwl pajewun)sod pue ("J]) HWI] UOTO)P [BIUSWNISU]

'q6Td QIqeL



*(po[Te) 2UO) [(°() = P PUB WOPIAIJ JO SAITOP [-U 1M dN[BA ), SJUSPNIS = } PUB UOHRIAID PIEPUL)S = 0 2I9YM )0 = TN,

‘yS1om jom qdd (1 oq 03 saje[nored

TAN Y “11/3u 770 JO ] uondRP (SN/DD) Judwnysul ue pue ‘swnjod sdwes [euyy gz € ‘sdoys dnuesyo pue uonoenxa sjduwies ayy ur KUY %0 “ONSSH [ISSNW JO JYSIOM J3M § ()] Surunsse ‘punoj jou yead = ju,
‘Tovoj01d HO/VO Y1 Jo 1ed © se saydleq UonoRNXd JYSIS JO [oBd Ul papn[oul sem (SSILEGVD) A dnssn [assnul [ SIN,

€01 q01 8Ll q01 61°¢ ¥r'9 8T'¢ vy 66'¢ 8¥'C [48 €y S TAN
Sy - L9 - 9¢'¢ 866'C € € 866°C € € € Wl SJUIpNIS
78 - 66 - 149 9T 8¢ 1C €l Cl 14! I (%) asy
LTT - 9T - 12! SI'e 601 L1 [ 8C8°0 IL1 vyl 'AJD PIS
1L°C - 89°C - 76'C LT8 £€6'¢ 269 £€6'6 L6'9 gl 0°¢l UBdN
14 - € - 9 8 8 8 8 8 8 8 =u
JU JU JU JU JU 8I'y LL'T YTy L8 9°¢ 8°¢1 49! g ajedrdoy
JU JU JU JU 86t 1TL 8Y'S 0L'9 LY'8 SI'L 801 911 L sveordoy
9¢'¢ JU JU JU YL'T L9'L 88°C eL’S 8S'8 €19 S0t L 0T 9 apeordoy
JU JU JU JU JU S8 LS'E L89 Syol 08°L 0TI 9Tl ¢ deordoy
JU JU JU 99°1 LET 8L°01 LL'E 8¥'8 7601 SL'L LTl 8¢l  oreorjdoy
¥9°¢ JU €L'S JU 8t '8 89°¢ €9°L €56 00°L et el ¢ deorrdoy
SL90 JU 860 JU 9L'1 (4% 6¢'¢ 76'9 €501 8¥'9 [\ 0¢l 7 aeordoy
LT'T JU LE'T JU 961 YO 11 88'¢ 188 el I8°L 0vl €yl [ speordoy
dudpLrad uddeIYIUE JudaAd[pa QUIIAId uaaAd duaakd Judyjueaon)y  dudyYjueionyy uasAIy) JuddeIYUE QUAIRG Judyue
-[lySlozuag  -[y‘elzuaqiq -g‘7‘1]ouspuy -|e]ozuag -[3]ozuag -Pilozuag -[q]ozuag -[e]zuag -1on[q

SHV d WS1oM-Ie[noo[ow-ySIy 10§ (TCIA) W] UONO0op POYIOW A1} JO UOHBUIULINGP 10] ,(SSILEGVD) A onssn [ossnur [SIN Jo sepedrjdar jo (3ystom jom [qdd] 5/8u) seshfeuy  qozd d[qel

*(Pa[Te) 9UO) [(°() = © PUB WOPIAIJ JO SIAIFOP [-U [IIM dN[BA 3, SJUSPNIS = ] PUB UONBIAIP PIBPULIS = 0 AIYM ‘10 = TN,

‘WySom 3om qdd 1 2q 03 sarenofed

TAN Y “Tr/3u 770 JO ] uondddp (SW/DD) yudwnysul ue pue ‘ownjod dduwres [euyy gz € ‘sdoys dnues[o pue uonoenxa s[dures dyj ur ASUIIOYJS %0 “ONSSH [IssnW Jo JYF1Om oM § (] Surwnsse ‘punoy jou yead = ju,
'1000301d HO/VO 2y Jo 1ed B se sayojeq uonoenxa JyJid Jo yoe ur papnjout sem (GSILE6EVO) A anssn [assnut I SIN.

611 L8'E e q 01 q 01 SI'e 6¢€°¢ 816 91°C 8¢C 0’1 65°C JIAN
1294 969 € - - 1494 1494 8¢ 14 SL'E y1'e 9¢'¢ Wb SJUSPNIS
€1 LE Ly - - LE €S €T LS 9 34 3 (%) asy
19C°0 GsS0 SI'L - - €LV0 L0 88C°0 989°0 9€9°0 14240 ILLO AP PIS
10°¢ IS°1 a4 - - 6C'1 ¥l €1 1T1 6L6°0 ! ££6°0 Ued\
14 € 8 - - 14 14 4 L S L 9 =u
YLl LO'1 0L'1 JU JU JU JU JU LTO JU LY0 JU 8 deorjdoy
JU JU 9IS JU JU JU 6v'C JU 6v'C 90°C 161 e L deoridoy
JU JU LS'T JU JU 6’1 JU JU 6¢'1 18°0 8L°0 99°0 9 deoridoy
JU JU 8CC JU JU JU JU JU 860 JU 0880 €50 ¢ opeorydey
JU JU 1€°¢ JU JU 60°1 JU Pl 66°0 9¢°0 el'l (340  oeorjdoy
9¢C JU e JU JU 9¢'1 160 JU 'l §80 SO'1 0050 ¢ opeorydey
0'C €e'1 ¥8'1 JU JU 18°0 16°0 €01 68°0 18°0 LO'1 €0'1 ¢ deordoy
161 144 8’1 JU JU JU Pel JU JU JU JU JU 1 ojeoridoy
Juaayjue U Judayjue ua.aony Judreyydeu udy) AUIIAY Judreyydeu [Auaydig Judreyydeu Judreyydeu Judrey)
-woydidypw-r  -erpuy -wYyq -Appuin-¢'e'c  -ydeuddy -ydeuddy  -[Ayyomnrp-9‘7 -Aypow-| -Aypom-g -ydeN

SHVd 1YS1om-Ie[nod[ow-mo| 10J (TIA) HWI] Uo1I)p POYIdW 3} JO UONBUILLIAP 10] (SSILEGVO) A anssn [assnwr [ SIN Jo sareorjdar jJo (y3rom jom [qdd] 3/8u) sesAfeuy  e9zg 9[qel
29 8bed



€01 01 8°LI 0l 6l°¢ 9 8C'¢ vy 66'¢ 8¥'C s €Ey TN
pu pu pu pu pu pu pu pu pu pu pu pu
pu pu pu pu pu pu pu pu pu pu pu pu "dw-£21
pu pu pu pu pu pu pu pu pu pu pu pu "dnp-£z1
pu pu pu pu pu pu pu pu pu pu pu pu LTl
(914 uone)s) JIpunofy JwWuIng
pu pu pu pu pu pu pu pu pu pu pu pu
pu pu pu pu pu pu pu pu pu pu pu pu d-£ 11
pu pu pu pu pu pu pu pu pu pu pu pu “dnp-£11
pu pu pu pu pu pu pu pu pu pu pu pu LTI
(714 uone)s) I9punofy IdwWwng
- - - - - 4! - - - - - - (%) asd
- - - - - 0r'o - - - - - - "A9P PIS
pu pu pu pu pu ve8 pu pu pu pu pu pu UBIN
pu pu pu pu pu £e'8 pu pu pu pu pu pu "dw-£01
pu pu pu pu pu T8 pu pu pu pu pu pu “dnp-£01
pu pu pu pu pu v¥'8 pu pu pu pu pu pu LO1
(714 uones) ysyonig
sudIuL E] I Ch) suaayue ELERN R | sweypydeu ELIE) ] WA sudeyydeu Auaydig swepydeu  sudeyydeu dud[eY) #
-wydidyjow-1  -ernpuy -uYq -IApounn-¢'e‘y  -ydeuddy -ydeuddy  -[Aypounp-9°7 -[Aypom-| -[Aypoui-g -ydeN asoduro)
HVd
(TAN> = pu) sausodwod [osnu JOPUNO[) JIAWWNS Pue Ysian|q ul SHYJ 1Y31om-1e[ndo[ow-mo] 10J sasATeue 2jedrjdin jo (Jydom 1om [qdd] 8/3u) synsey  ‘e/zd 219l

€9 abed



€01 01 8'LI 01 61'¢ 9 8CT'¢ vy 66'¢ 8¥'C crs €y TAN

pu pu pu pu pu pu pu pu pu 6¥'¢C pu pu ‘dw-£21
pu pu pu pu pu pu pu pu pu pu pu pu "dnp-£T1
pu pu pu pu pu pu pu pu pu pu pu pu LTl

(914 uone)g) JdpunoOly WG

pu pu pu pu pu pu pu pu pu pu pu pu

pu pu pu pu pu pu pu pu pu pu pu pu di-£ 11
pu pu pu pu pu pu pu pu pu 6v'C pu pu "dnp-£11
pu pu pu pu pu pu pu pu pu pu pu pu LTIT

(714 uone)s) IIpunofy IdwWwng

- - - - - - - - - - - - (%) asy
- - - - - - - - - - - - "ASD 'PIS
pu pu pu pu pu pu pu pu pu pu pu pu UBIA
pu pu pu pu pu pu pu pu pu pu pu pu “du-£01
pu pu pu pu pu pu pu pu pu pu pu pu "dnp-£01
pu pu pu pu pu pu pu pu pu pu pu pu LOT
(714 wonwyg) ysyonig
udpLrad JuddeIYHuUR JuadaAd[pa QUIIAId uaakd uaakd dudyjueIon  dudYjueaonyy AUISAIYD JuddeIYuUR E1IEN I | udyue #
-[1y3]ozuag -ly‘elzuaqiq  -gz1]oudpug -|e]ozuag -[3]ozuag -Dilozuag -lqlozuag -le]zuag -1on[y sodwo)

HVd

("TAN> = pu) soysodwod [osnw JOPUNO[) JSWWNS Pue Ysiyan|q ur SHyJ 1ysrom-re[nodjow-y3iy 10y sasAreue edrjdin jo (JySrom 1om [qdd] §/3u) synsoy  q.zd 2198l

9 abed



61l L3¢ 9r'e 01 01 (4 6¢'¢ 816 91'C 8¢'C or'1 6S°C TAN
- - - - - - - - - - - - (%) asy
- - - - - - - - - - - - "ASp PIS
pu pu pu pu pu pu pu pu pu pu pu pu [SEEI
pu pu pu pu pu pu pu pu pu pu pu pu “din-961
pu pu pu pu pu pu pu pu pu pu pu pu "dnp-9¢1
pu pu pu pu pu pu pu pu pu pu 1 pu 9¢s1
(€V.L uone)g) Soyne,
- - - - - - - - - - - - (%) asy
- - - - - - - - - - - - "ASD PIS
pu pu pu pu pu pu pu pu pu pu pu pu UBIA
pu pu pu pu pu pu pu pu pu pu pu pu “du-9¢1
pu pu pu pu pu pu pu pu pu pu pu pu “dnp-gp |
pu pu pu pu pu pu pu pu pu pu pu pu B4t
(IvV.L uoneis) 3one,
pu pu pu pu pu pu pu pu pu pu pu pu UBaA
pu pu pu pu pu pu pu pu pu pu pu pu “din-ge |
pu pu pu pu pu pu pu pu pu pu pu pu "dnp-g¢1
pu pu pu pu pu pu pu pu pu pu pu pu 8¢l
(€4S uone)g) sseq eag yoe[g
dudayjue udd Jdudaypue audgonyg sudrepydeu uay) udIA1) sudpeyyydeu Kuaydig awdepydeu sudpepydeu aude) #
-waydiAypow-| -eapuy -uyq -[Aypowrn-gier  -ydeuddy -ydeuddy  -[Ayppowrip-9‘g -[Aypowr-| -[Ayow-7 -ydeN asodwo)
HVd
(TAN> = pu) saysodwios s[osnwr Soine) pue sseq 8IS Jor[q Ul SHY J WYI1om-Ie[ndd[ow-mo] Joj sasA[eue 2jeo1din Jo (JySrom jom [qdd] 8/3u) synsoy  "e8zd 9IqeL

G9 abed



€01 01 8'LI 01 61°¢ 144 8C'¢ 844 66'¢ 8¥'C crs €ey TN

- - - - - - - - - I'ty - - (%) asy
- - - - - - - - - S1'o - - AP PIS
pu pu pu pu pu pu pu pu pu S9°¢ pu pu UBdN
pu pu pu pu pu pu pu pu pu 09°¢ pu pu "din-96 |
pu pu pu pu pu pu pu pu pu 1253 pu pu "dnp-961
pu pu pu pu pu pu pu pu pu [4:%3 Il pu 9¢1
(€V.L uoness) Sojne|,
- - - - - - - - - 19 - - (%) asya
- - - - - - - - - 91°0 - - "AJD PIS
pu pu pu pu pu pu pu pu pu 69°C pu pu Ued\
pu pu pu pu pu pu pu pu pu 09°C pu pu "dim-9¢1
pu pu pu pu pu pu pu pu pu 88°C pu pu “dnp-9¢1
pu pu pu pu pu pu pu pu pu 65°C pu pu 14!
(IV.L uoness) Sone |,
pu pu pu pu pu pu pu pu pu pu pu pu UBOIA
pu pu pu pu pu pu pu pu pu pu pu pu "din-g¢1
pu pu pu pu pu pu pu pu pu cle pu pu “dnp-g¢1
pu pu pu pu pu pu pu pu pu 68'C pu pu 8¢l
(€4S uone)g) sseq vdag yoeg
udpLrad JuddeIYHuR quaaAd[pa QUIIAI duaaAd uaaAd JudyjueIony  dudyjueaonyy AUISAIYD JuddeIYUR E1ICNI | Judyjue #
-[‘y‘Slozudg  -[y‘e]zuaqiq -g‘z‘1]oudpuy -le]ozuag -[3]ozuag -Dilozuag -lqlozuag -[e]zuag -1onpy sodwo)

HVd

(TAN> = pu) saysodwod josnw Foyne) pue sseq eas }or[q ul SHYJ WS1om-renodjow-y31y 10j sasAjeue eorduny jo (ySrom 1om [qdd] 3/3u) synsoy  *qezd 2198l

99 abed



11 01 4! C ¥C €C 6C 8¢C 194 0S 9 09 EVL 9¢1

S9 69 [43 0s €L 6L 16 €6 76 LOT SL €L IVL 4!
9T €C 143 (114 8¢S LS 69 69 88 01 0L 69 €4S 8¢l
9¢ 8¢ 99 I (44 L9 L €L LL L8 9 9 9714 LTI
1C 9T [43 1 Ly 9 9L 9L 06 101 1L 69 [ E! L11
8¢C (44 0¢ L 1! L1 81 61 0s [4S [43 88 1d LOT
udpLrad JuddRIYuUR quaaAd[pa QUIIAI uaaAd uaaAkd dudyjueiony  dudyjue.Ionyy AUISAIYD JuddeIYIUE E1IEN I | Judyue uonels #
-[ySlozuag -[y‘elzuaqiq -¢‘z‘1]oudpuy -[e]ozuag -[3]ozuag -Dbilozuag -lq]ozuag -[e]zuag -1onpq sodwo)

saysoduwios oposnw ay1ds X1jew 0) pappe sajA[eue Hvy J WSrom-renodjow-y3iy jo (Jusoiad) 104009y ‘q67d 2198l

€S o 43 93 o €€ 93 €€ 1€ LT LT (44 €VL 9s1
oL 89 9 Ly Ly a4 a4 (44 6€ 9¢ 9¢ 0¢ VL 991
€9 9 65 47 9% 9% 43 Ly 9% 9% 9% o €ds 8¢l
€9 6S 43 134 Iy LE LE 9¢ €€ 43 43 8T 971d LTl
€9 09 8% 6€ 8¢ 0¢ 6T 8T ST (44 (44 S1 14 L1
c8 8¢ IL 134 6 St w 9% 6€ Iy 8¢ 9T 71d LO1
duaayyue AU duaayjue duaonyyy audreyydeu udYy) QUIIAY) audreyyydeu [Auaydig sudreypydeu  sudreyydeu Judrey) uonel§ #
-wydiypow-r - -erpuy -uayg -Apouin-g‘e'r  -ydeuddy -ydewddy  -[Aypounp-9‘g -[Aypou-| -[Aypoui-g -ydeN asoduro)

soysodwoo aposnw oy1ds X1new 0} pappe sdjA[eue Hyd 1YSom-1e[nddjow-mof Jo (Juassad) A10A009y ez 9IqeL

/9 abed



‘punoy jou syead = Ju,
"UONBIADD PIBPURIS SNSUISUOD / (AN[BA SOSUISUOD - UBSWE PAINSBIW) = JI0IS-Z,
(€661 LSIN) as1o1ox0 uostredwodraul JVINA VJAd/L¥PSN/VVON/LSIN €661 WO San[eA snsuasuo),

70 991 ¥'68 626 90 18°1 vL'6 801 sausyueronfy[y]+[qozusg
LY'6 9°¢e 8 60°1 €6'¢ 8 sudyjueronfi[yJozuog
| 768 8 LT 69 3 suadyjueronfg[qlozusg

90~ L9 S'LT 961 €T v v0- €L°0 € LTT LT 14 susfArad[yglozusg

60°1 97T - JU 611°0 987°0 - Ju sudderyue[y‘e]zudqiq

S'1 9y 191 87T €T € 81 10S°0 SL'1 $9°C 89°C € QuaIAd[po-¢“z°1Jouspuy

61°C YL - Ju 6€£7°0 68L°0 - JU SUSTAI

4 8¢ SLT €€l €6T 9 ST vIv0 161 ¥S'1 v6'C 9 suaiAd[e]ozuag

I- 1T €16 T8I LOL 8 L0" 67T $6°6 S1'C LTS 8 suaiAd[s]ozusg

0" 6'1C 68 1 618 8 10 6€°C L6 €€l €6'6 8 QUSAIYD

v 6 vLE L9 9'6S 8 6C I 80t 878°0 L69 8 suddeIyIue[e]ZUdg

L1- 97 8LI I'S1 LO1 8 S'1- 69t v'6l L1 STl 3 ouaIky

vl- S L81 81 41! 3 T1- 9 ¥'0C A €l 8 susyjueION] ]

T ¢ 901 17T €L v 9T LTE0 91°1 192°0 10°C % suaigueudydiAyiow- |

1'C SLT STL 89t €l ¢ v €0 6L°0 $SS°0 161 € QuddRBIYUY

90 I's 6'L1 L6'6 6°0C 8 60 965°0 S6'1 SI'T e 8 QULIIUBUAY ]

8L°0 YTy - JU $80°0 2970 - Ju suaIon[]
1S v0'S - Ju vLTO 650 - Ju sudreyydeuAylowin-¢ ¢z

YL 80°1 N3 80t I'T1 % v'6 811°0 eo 9Z¥°0 SP'l € suayydeuddy

L€ L6'1 88t vb9 121 % 'y SI1T0 7650 9L0 VAl v sudAyydeussy

'l TP 8L°S ST 901 4 ¢l 19%°0 €9°0 887°0 €Tl 14 susreyiydeurAyowip-9g

96 Se'1 80t 1S L1 9 79 LY10 SPP 0 6650 9¢'1 9 [Auaydig

6C S8l vy ve's vL'6 % 43 702°0 180 819°0 €r'1 v sudreyydeurAyow-|

S0 LO'E 9T'L ¥8°¢ 26'8 L I SE€0 16L°0 10°0 48! 9 susreyyydeurAyiow-g

80~ S8 611 999 66°L 9 €0 LT6°0 91 1¥6°0 8¢'1 ¢ ouseyiydeN

no.-ouwnN A .ﬁaw INn[eA ‘A .ﬂaw UBIJA u n@hoownN A .@um INn[e A ‘A .ﬁaw UBIJA u 8%—&=<
mzwnowncmv Paansed\ «m-—m:om:cQ Pa.INSeIA HVd
SISeq JYSPA AI(Q SISEq JYSPAL IO\

(SSILE6VD) A onssn [assnwr [SIN Ul punoj sajkjeue Hyd jo ([qdd]3/3u) suonenusouo) o¢d dqeL

g9 abed



"pasn SI anJeA } $JUSPN)S IOSIE] € 90UIS ‘pasn a1e soyedr[daT 991y} UM PIJB[JUI I8 STIA
Ppaje[nores ay) ey [enusjod e ST 10y Jey) JoN (PI[Ie) dU0) [()°() = © PUL WOPIIJ JO SAITOP [-U YIM € = U I0J G96'9 JO AN[eA U} SBY } RIAYM ‘dn[eA ), S,JUSPN)S =} PUB UONLIASDP PIEPUE)S = O AIAYM 10 = T,

oI S S S S S S S S 1 STAIN 1981e],
LT 6’11 L9°S (414 70l 16°¢C €'y 898 €LL 111 < IAN
€6 S9 e ¥'C 6'S Sl €T [ 8P 0¢ (%) asy
S6°¢ IL°T 180 860 61’1 9¢°0 650 STl I 91°0 "ASp PiIS
19°Cy £€€9¢ ¥9°€C LEYT €'ST 8L'VT LTST (SN Y4 66'CC TS Ued\
YTvy SEVT €L'TT 16°€C 81'vC SLYCT LS'ST 05°¢€C A Y4 60°S ¢ dpeordoy
61’ Sy Iv'LT 0€'vC 20°ST c0'ST (3444 99°6C €€°TT €L'1T TS 7 9reoridey
11°8¢ LT 68°¢C 61T 80°LT SI'sT 6S'vC (4274 18°¢€C IS [ oyeorjdoy
AdD0 AQOdH AaOdH AAOXH HAOXH HAOXH AADXH AdI2d AdD2d LAdDL #
-6'8°LYETT -§ L9V ETT -8°L9pET -6'8°LETT -8°L9ETT -SLYETT -§LYET -8°LETT -8°L°€T aysoduro)
JOUIZU0))

SIUASU0D JDd PAIMNSQNS-8¢/ ‘ez 103 (TAIA) NWI] UONIIIP POYou 9} JO UOHBUIULISIIP J0J S[dsnuI Jpunofj Jowwns Jo sojedrdor payids jo (3ySrom 1om [1dd] 3/3d) seskjeuy  ‘qred 91qeL

"pasn SI anjeA J SJUIPN)S IoSIB[ B 20UIS ‘Pasn Ik sajedr[dal 931y} USYM PIJe[JUI I8 ST(IA PAIR[NO[Ed Y3 ey} [enuajod e SI 219y} jey) 9JoN
*(Pa[Ie) 9UO) [()°() = 0 PUE WOPISIJ JO SOAITAP [-U UM ¢ = U IO G96"9 JO ANJBA A} SBY } QIOYM “DN[EA , ]}, SJUSPNIS =} PUE UOHBIAIP PIEPUE)S = O dISYM 10 = TN,

01 S S S S S I STAN 19818,
€0y ¥$'9 801 ot'¢ S0'¢ €L €9'1 JIAN
Tl 0¥ 89 €T 81 9¢ 4y (%) asy
86°0 ¥6°0 96'1 6t°0 ¥'0 SOl €0 "ASD PIS
SL'9Y 61°€T SLTT LS'TT 0S¥ 06T 65°S UBSA[
8°9% S6'TT vTIc 8CT'1C v1vC 06°LT v9°'S ¢ deordoy
v1°99 €T SEPT €1'ee 66'tC 61°6C ve's 7 deordoy
6T'LY (Vi 99'C¢C 6T'1¢ 8€HT 86'6C 08°'S [ sjeoridey
aado aaOdH ddDxH AaD*H ddDXH aaddd aadl #
-8LOVETT -6'8°LETT -8°L9ETL -SLYETT -8LETL -8L°€T msodwo)
IUIZU0)

sIoUa3u0d q@Dd PAIMINSqns-8°/ ‘¢
103 ("TAIA) NWI] UOT}O)P POYIdW Y} JO UOTJBUIULIOIIP JOJ A[OSN Idpunofj Jowwuns Jo sayeorjdar payids Jo (JySrom jom [ndd] 3/3d) sosAjeuy  -ej¢g 9[qel

69 abed



"UOT)RULIIJUOD UWIN[00-PUOIS , UIXOI(T- (], WOIJ udye) SI ¢ yojeq ur J(qDI-8°L € T 10] anjeA,

8¢ ! LS (187 01 ST I't L8 L'L 'l TAN
44! (%) asyd
LTO "A9D PIS
L1 LR
pu 06'1 A1
pu pu pu pu pu pu pu pu pu T “dnp-$01
pu pu pu pu pu pu pu pu pu 81'C Y01

AdD0 Aa0dH Aa0dH AAOXH AAOXH AAOXH AADXH AaD2d AdaD2d LAAOL #
-6'8° LY ETT -8 L9V ETT -8°L°9P €T -6'8°L°ETT -8°L9ETT -8LYETT -8°LPET -8 LETT -8°L°€T aysoduro)

JOUIZU0))

(TAIN> = pu {119 uonels) saysodwod a[osnu ysiyan|q ur s1ouaduod JqDd paymnsqns-g¢/ ‘¢z 10} sasAreue jeordin jo (ysSrom jom [ndd] 3/3d) synsey -qzed 219el

0y $9 11 e 1'e €L 9’1 TAN
09 (%) asy
¥1°0 AP PIS
6C'C UBdN
pu pu pu pu pu pu 97T “dm-p01
pu pu pu pu pu pu ¥'e "dnp-01
pu pu pu pu pu pu L1'T 701

aano aaodH ddDXH dAdDXH ddDXH aadad aad.lL #
-8 LOVETT -6'8°L'€TT -8 L9 TT -SLYETT -8°LETT -8°L°€T aysoduro)

JPUISU0))
(TaW>=pu ‘114

uones) srsodwos sposnw ysyyanjq ur s1ouaduod qadd parmnsqns-g¢/ ¢z 105 sasAreue eordin jo (ySrom jom [ndd] 3/3d) synsoy  ezed 9qel

0/ obed



‘ueawl/(a8uel 10J dn[eA 9INJOSqe X ()0 ) = SosATeue djedrdnp 10J (9oua1dyyIp Jusotad dane[ar) Ad,
"peaysut pajiodar gy “SISAJeuE 10§ paimbar uonn[Ip pjoj-g 03 aNp papnoul Jou s)nsar edr[duy,
“UOIJRULILIUOD UWIN]0D-PU0IAS , UIXOI(J-g(J,, WOIJ Udye) SI ¢ yojed ul JgDL-8°L €°T 10J on[eA,

1/, abed

8¢C Cl LS (184 oI 94 'y L8 L'L 'l TAN
16l Add
0 "A9p PIS
91 UBOIA
o di-pp1
pu pu pu pu pu pu pu pu pu 'l “dnp-pp1
pu pu pu pu pu pu pu pu pu L'l 24!

A4dD20 AaDdH AaOdH AADXH AADXH AAOXH AADXH AdD2d AdDId AdDL #
-6'8°L'Y'ETT -8°L9PETT -8°L°9V'E'T -6'8°L'€T'T -8°L°9€T'L 8LV ETT -8'L'Y'E'T -8°L'ET'T -8'L€'T aysodwo)

REITEY: 1T}

(TAN> = pu {1 V.1 uones) sayisodwod sposnwr 3oine) ur s10udduod JDd parmusqns-g¢/ ‘¢z 10J sasATeue ajearjdin jo (Jysom 1om [ndd] 5/3d) synsay  qeed Q1qel

“ueaw/(93uel 10§ anfeA AN[0sqe X () = SesA[eur djedr[dnp 10 (0USIYIP Judd1ad dANRIAI) Ad ¥,
‘peasur pajodar 4y SIsAJeue Joj parnbai uonnyip pjoj-g 03 anp papnjoul jou synsax yedrduy,

(184 $9 11 e 1'e €L 9’1 TAN
ddd
AP PIS
UBSA
Cdin-pp|
pu pu pu pu pu pu pu “dop-yp |
pu pu pu pu pu pu pu Tl
aano aaodH ddDXH dAdDXH ddDXH aaded adao.lL #
-§LOYETT -6'8L'ETT -8 L9 TT -SLYETT -§LETT -8L'E€T aysoduro)
JPUISU0))
(TaW> = pu
{1V.L uone)s) saysodwod spasnw Joiney ur s10ud3u0d qADd pAImnsqns-g°</ ¢z 1oy sasAjeue reordin jo (WySrom jom [ndd] 3/3d) synsoy ‘eged dIqel



"UOTIOLIO 940G [-0F Y} PIPIIIXI SON[BA S,

"SOULIO[YD INoJ 1B 18 [, YIM PI[dqer],
"S3ULL QUAZUQ 0M] AU} UO SUOGIRD T [[B 18 D¢, UM PI[qeT,

L1 8 01 Al 4! 4! Sl "AJD PIS
6 9¢ L9 S8 L 69 €L (P1 =u) ueoy
78 9¢ 99 €8 69 $9 69 ¢1d Y11
96 6S 9L 96 SL LL S8 €14 €Il
011 LS 8L L6 98 S8 6 €14 711
4! 19 LL SOl 98 8 €6 €14 I11
€01 ¥9 €L €6 I8 YL 78 71d 011
-$8€ 99 6L 86 S8 9L 06 714 SIN-601
96 96 LL €01 8 8L LS 714 601
SL S¢S €9 6L 19 19 6S 71d 801
€01 6t 09 L9 09 96 ¥9 71d LOT
7L S 6t L9 96 LS S 714 901
6L 9% LS YL 8¢ 09 LS 119 SOl
201 $9 €L 06 9L $9 8L 119 (¢ =u) ueaw ([
€1 4 8L 76 98 89 I8 119 d-01
38 ¥9 7L 16 YL ¥9 8L 119 “dnp-$01
LS 6S 89 98 L9 €9 SL 119 Y01
LL 14 9 8L 89 $9 LS 119 €01
09 09 99 86 L8 €8 9L 11d SIN-201
€Tl 69 8L 06 €8 YL 8 119 701
8 (4% IS LS €¢ S 4 119 101
aadl aado aaddy AdDxH adaDxH aanad aadl uonels #
-§°L€T L9V ETT -§LOETT S LY ETT -§LETT -§°L€T asodwo)

aPIRA®T-ID ¢

PIRYAE -y

saysodwoo S[osnu ysyan[q Ul spIepue)s [eutarul d1e3omns qId pANISqNs-§°/ ‘¢z PARQRI-[D, PUB =D, JO (Judo1ad) 100009y "By¢d d[qRL

Z. obed



"UOLINLID 9%,(0G [-0F Y} PAPIOxXd APYSIS anfeA sy,
"SSULI SUSZUG 0M] ) UO SUOQIRD 7T [[B 1B D, YPIM PI[aqeT,

8 01 el 01 4! I L1 91 el “ASpP PIS
LS 99 €L 99 €L 0L IL €L S9 (1 =u) ueay
Ly S9 SL 9 9L L 89 0L 0L ¢1d 148!
9 LL 08 L9 08 9L 8L I8 4] ¢1d el
¥9 8L 08 YL 6L 9L L6 68 9¢ ¢1d 48!
19 €L 6 08 L8 €8 [4 16 Sy ¢1d ITI
9¢ €9 [4] L 4] SL ¥8 €8 08 a1d (181
69 [4] 78 <L €8 8L 4] 9L 69 1d SIN-601
S9 LL 68 8L L8 €8 L8 88 L8 1d 601
LS €9 ¥9 8¢ S9 9 09 19 49 1d 801
(43 8¢ 6S 9¢ 09 8¢ 133 (43 09 a1d LOT
Ly [43 LS 99 8¢ 123 8¢ 6S IS 1d 901
€S 9¢ 19 09 19 09 €9 €9 8¢ 1'1d S0l
S9 69 YL 69 9L L 9 69 99 1'1d (€ = u) ueow 0|
1L 89 I8 SL €8 ¢8 8¢ 0L 69 I'1d "dim-401
€9 €L IL 89 L L9 L9 89 S9 I'1d “dnp-101
19 99 0L ¥9 <L ¥9 L9 89 ¥9 1'1d Y01
19 L9 L9 €9 69 99 89 89 LS 1'1d €01
LS 0L I8 YL €8 €8 8L 4] 9L 1'1d SIN-COI
69 9L (4] 08 6L LL a6¢€ 101 LL I'1d 01
1374 Ly 0s 97 (14 174 I¢ [4% 49 1'1d 101
AaDdH AdDdH JdDOXH JdDOXH JdDXH JdDOXH ddD2d ddD2d 4dDL uonel§ #
“6°S° LY ETT -8 LOVETT -$LOVET -68LETT -8LYECTT -SLYETT -§LVYET -8°L€TL -8°L°€'T apsodwo)

¢/ abed

$911s0dWod SIS YSYan[q Ul SPIRPUR)S [RUIAUL 9130LNS J([Dd PAINISqNs-g°/ ‘¢z ,pI[Aqe[-D,, JO (uaorad) A10A000Y  “qi€q d[qel



"UOLIONID 9%,(S [-0F Y POPR99Xd AJYSI[S anJeA SIY ],

"SQULIO[YO INOJ [[B 18 D, YIM PI[aqeT,

"S3ULL QUIZUQ 0M] AU} UO SUOGIRD T [[B 18 D¢, UM PI[QeT,

0T 6 01 4! 1 4! 1 "AJD PIS
801 $9 YL v6 YL €L 08 (81 = u) ueoy
S8 99 0L 16 69 4 9L 971 ( = u) ueawr g7 |
86 0L €8 SOl 8 06 26 9714 P TAN-8C1
6 €9 7L 101 SL 78 S8 971d CTAN-8CI
S8 $9 SL 06 89 L9 SL 9714 TIAN-STI
09 oLE IS 69 0S 8t 49 971d ['TAN-8TI
66 S SL 001 €L 8L LS 9Td 81
4! 0L 78 711 LS LL 16 9Td LT1
43! I8 88 011 LS 78 76 S1d 971
811 19 YL 001 6L LL LS S1d STl
STI SL S8 86 68 S8 06 Y1d SIN-PZ1
8T1 €9 8L S6 8L I8 88 P1d vl
0€1 8L S8 LOT 78 I8 68 Y1 €Tl
96 LS 79 78 €9 ¥9 0L v1d 44|
L6 0S S¢S 9L S¢S S¢S €9 €14 4!
711 19 99 08 79 19 0L €14 0z1
101 89 LL 68 €L 69 6L ¢1d 611
Lyl 6t 0L €8 LL 78 6L T 811
601 €9 €L v6 €8 €8 8 I'1d (¢=wueow £]]
48! IL SL 86 68 26 06 ITd di-/ 11
LTT SL S8 LOT €6 €6 76 ITd dnp-£11
L6 44 6S 8L 99 ¥9 69 1714 LTT
901 YL 6L €01 I8 99 €8 ITd 911
76 99 YL 16 89 8¢ 7L ITd SII
aajdl aado aaddy AaDxH adaDxH aadad aadl uonels #
-§LET -§ L9V ETT -§L9CTT -§LYETT -§LETT -§°L€T asodwo)

qPPPAYT-1D ¢

«PIRAET-Dy,

$a11s0dwW00 S[ISNU JPUNO[Y IOWIUNS UL SPIBPUR]S [BUINUL BF0oLns (A PAIMISqNs-g°/ ¢ g PA[dqe[-[D, ¢ PUB -D,, JO (1uad1ad) A10A009y  "BGEd dqRL,

¥/ obed



"S3ULL QUOZUIG 0M] 3} UO SUOGIRD T [[B 18 D¢, YIM PI[OQeT,

0l 1T Cl 6 0l 0l Sl 4! Cl "ASP PIS
9 €L 18 1L 08 1L 08 6L 08 (¥1 =u) uedy
19 0L 9L 69 6L 89 8L 9L €L 9714 ( =u) ueowr 87|
L S8 L8 €8 68 I8 06 68 8 9714 P IAIN-8CI
<9 L I8 YL S8 €L 88 88 L8 9714 CTAN-8CI
9 YL 6L 69 8 89 08 SL €L 9714 CTAN-8CI
(474 0¢S 9¢ 8P 19 0s 143 139 6v 9714 I'TAIN-8CI
0L 08 8 L 16 SL 06 88 ¢8 9714 8CI
L I8 601 08 S8 LL L6 88 96 914 LTI
08 78 L8 LL €6 8 S6 6 6 S1d 9CI1
€9 SL 6 YL 8L 0L 98 I8 €8 S1d 4\
9L S6 L8 6L 88 [4:] 06 €6 6 714 SIN-¥C1
69 €L 8L €L 8 €L L6 8 06 714 44!
SL 18 6 [4}] 16 18 68 8 88 ¥1d €Cl
9¢ 09 L9 €9 L 29 1L 89 IL 714 (44!
6% 149 99 9¢ 99 €S 9 19 L9 €14 4!
139 6S S9 29 €9 6S 29 19 29 €14 0cCl
89 YL SL IL LL 0L YL IL CL €14 611
09 89 €8 L €L LL LY 98 76 14 8II
29 L €8 SL 8 6L 68 8 L8 114 (¢ =u)ueow /]
79 €L 06 78 76 L8 001 6 86 1"1d di-/11
L S8 6 08 €6 98 66 86 S6 1714 “dnp-£11
6y 8¢ 99 19 79 79 L9 9 89 114 LTI
99 6L 96 8L €8 9L 8 6L I8 114 911
19 €L 9L 29 €L S9 L L9 69 1'1d SIT
Aapdy Aapdy HAADXH JAADXH JAADXH HAADXH AdD2d AdD2d HAdDL uonels #

SO LYETT -SLOVETT -8LOVET -68LETT -8LIECTT -8LVETT -8LYET -8LETT -§LET amsodwo)
saysodwos [osnw JOPUNOY) JOWINS UI SPIEpUE)S [euIdjul oje3orms J(qDd paymusqns-g<L €z Po[oqE[-D, JO (Juoorad) A10A009y  "q6€d QIqBL

G/ abed



"SQULIO[YD IN0J [[& I8 [D), [PIM PI[qeT,
"S3ULL SUOZUSQ 0M] 3} UO SUOGIRD T [[B 18 D¢, YIM PI[OQET,

L1 al 1 4 01 €1 1 "A3p 'PIS
6 79 9L v6 I8 YL 08 (P1 =u) uesy
L 6t 8¢ L9 9 6S €9 €ds Tl
S9 9¢ 09 Y01 96 €S 29 €ds 1
08 8t LS LL IL 99 0L €ds ovl
101 €L 18 06 z8 8L €8 €ds 6€1
101 29 08 L6 vL LL 6L €ds 8¢l
€6 €L 18 86 LL 89 18 zds LET
L8 99 9L 8 8L L9 LL zds 9¢1
S6 69 8 €6 18 €L 18 z4s el
€6 18 S8 66 18 L 08 z4s vel
€8 19 69 €8 L9 29 69 zds €€l
811 YL 98 901 S6 16 L6 14S 43|
LO1 LS €8 Y01 16 26 S6 14S €1
) 9% LL S6 18 S8 8 14S 0€1
vTl 9L 26 €Il 16 26 86 14S 6C1
aadl aano aaddy AdDxH aadxH aaddd aadl uonels§ #
-8°L°€T -8 L9V ETT -§LOET T -8 LY E T -§°LE T -8°L°€T aysodwo)
PIRATTD ¢ PIPAET-D,

$97150dW00 J[OSNW SSBq BIS JOB[q Ul SPIEPUR]S [BUIdIUI 918F0LINS (D PAIMISqNS-8°/ ‘€7 PIA[AQRI-1D, ¢ PUB -, JO (1u013d) A19A000Y  "BYEH d[qR

9/ obed



"S3ULL SUSZUQ 0M] 3} UO SUOGIRD T [[B 18 D¢, UM PI[oqeT,

1 01 01 6 1 01 il 1 vl "ASp PIS
89 6L 08 9L 8 18 6L 6L 08 (P1 =u) ueay
0S 96 €9 09 09 19 19 €9 09 €ds Tl
IS 69 9 19 86 001 IS 6S LS €ds 1
8P 0L €L IL €L €L 0L 0L 89 €ds ovl
LL L8 z8 8 €8 €8 z8 S8 18 €ds 6€1
YL 8 €8 08 88 z8 z8 8 8L €ds 8¢l
9L €8 98 9L 8 LL SL 9L 6L zds LET
0L 8L 69 L €L L 9L 9L 9L zds 9¢1
9L S8 8 8L €8 18 8L 08 8 zds el
8 16 8 08 16 98 6L 18 8 zds vel
69 €L 7L 69 SL SL 69 1L 7L zds €el
69 18 6 68 86 6 26 6 96 148 43|
99 z8 26 98 06 68 86 €6 001 148 I€1
€9 SL 18 YL 18 8L 88 €8 06 148 o€l
vL 06 €6 €8 €6 L8 201 6 S0l 14S 6C1
AaDdH AaDdH AADXH AdDXH AADXH AADXH AdDad AdD3d AdDL uone)s #
“6SLVETT -8LOVETT -8LOVET -68LETT -8LOCTT -§LYETT -§LY'ECT  -8LETT -8°L€T asodwo)

$o1s0duwIod SIS SSBQ BIS YOR[q UL SPIEPUR]S [BUISIUL AJFoLms JqDd pAImnsqns-g°, ¢ ,PI[oqe]-Dg, JOo (1uad1ad) A10A009Y  "q9¢d d[qe],

// obed



"UOTIOILIO 94()S [-0F Y} PIPIIOXS SN[BA S,

"SQULIO[YD IN0J [[8 I8 [D), ¢ YIM PI[dqeT,
"S3ULL SUSZUQ 0M] 3} UO SUOGIRD T [[B 18 D¢, UM PI[qeT,

€l 8 9 8 9 9 S "A®p PIS
L6 9¢ 0L 06 IL 1L 8L (P1 = u) ueoy
06 79 0L 06 IL 0L 6L VL 961
91 oL bl oLT o1 1 4 01 VL SS1
€8 €9 YL €6 0L SL 8L VL ¥S1
€6 €9 89 €6 IL SL 08 VL €SI
€Il €9 8L SOl SL 7L €8 VL 49|
L8 96 89 68 99 89 SL VL IST
101 $9 SL 96 0L YL €8 AAS 0S1
LL ov 09 LL 09 19 IL VL 6v1
I8 SP $9 98 99 ¥9 €L IVL Syl
P11 Ly SL 78 89 $9 7L IVL L¥1
801 09 7L 86 6L 9L I8 VL sial
SOl 4 6S 08 IL L9 €L VL Spl
Z11 0S IL 76 €L 6L 06 VL (¢ =u) ueaw pp [
aal 19 SL €6 08 L8 911 IV.L d-pp1
v6 9¢ 69 68 7L 08 9L VL “dnp-pi|
66 72 69 v6 89 IL LL VL 7dl
96 79 YL 76 €8 9L 78 IVL eyl
aadl aadno aaDdyg AaDxH adadxH aadad aadl uonels #
-8°LET L9V ETT 8L TT S LY ETT -§LETT -§°LET asodwo)
JPIPATTD ¢ «PIPAE T,

so1sodwiod d[osnwt Jone) Ul spiepues [eUIUL 91e3oLns QDd PAIMINSqNs-8°, ¢Z PIPQR[-[D, PUL -D, JO (Judorad) A10A000y "B/ Ee 9[qRL

g/ obed



"UOLIAILID %S [-OF Y} PIPIIIXI SAN[BA IS I 4
"S3ULL QUSZUQ 0M] AU} UO SUOGIRD T [[B 18 D¢, UM PI[qeT,

9 9 L 9 9 9 ! L 14 "A3p PIS
LS 0L 9L 99 LL 69 IL SL 6L (P1 = u) ueoy
8¢ €L 8 69 08 IL 8L 8L 18 VL 961
01 «€1 ol ol ol ol o1 ol 01 VL SSI
9 vL I8 7L S8 €L 98 8 78 VL 29!
LS 89 YL L9 9L 69 49 9L LL VL €SI
$9 LL €8 €L 8 7L 8L 8L 9L VL 49|
S L9 L9 8¢ 7L 6S €L €L €8 A'A) IS1
19 €L 6L 89 8 0L 6L I8 78 A'Al 0ST
0S 19 ¥9 96 89 09 79 29 €L A'Al 6t1
IS L9 69 79 0L €9 0L L9 SL IVL 8yl
19 €L YL L9 YL IL S 89 7L IVL Lyl
8¢ 7L I8 0L 08 LL 43 6L 8 VL 91
S 96 89 9 L9 $9 6T IL 6L IVL Syl
19 4 78 7L 78 L 7L 8 S8 IVL (¢ =u) ueaws pp[
9 SL S8 LL 8 8 oS€ 6 86 IVL di-p1
LS 69 8L 0L 08 €L 8 6L I8 VL “dnp-pi|
79 €L €8 89 S8 69 09 8L SL IVL 7dl
6S 4 08 7L 08 9L 06 vL 18 IVL cpl
Aapdy AaDdH AADOXH AADOXH AADXH AdDOXH AdDAd AdDAd AdDL uone)s #
6 8LV ETT -8 LOVETT -8LOVET -68LETT -8LOCTT -$LYECTT -8LVET - LETT -§°LET amsodwo)

so1sodwod d[osnw JoIne) Ul Spiepue)s [RUINUL 91830.Lms J(Dd POININSqNS-8°/ ‘€7 PRI~ JO (1ua010d) 104009y  "qL€d d[qRL

6/ obed



149! 811 901 Cll 91l 91l 91l €Il €Il 0¢lI v1d SIN-¥CI
16 €01 ¥6 86 001 141! 66 86 SII SII ld SIN-601
L6 LTI 101 SoT1 149! 0¢I 801 [Tl ST 66 I'd SIN-C01
4400 A@OdH Aa0dH JAdOXH JdOXH AdDXH AdDXH 4dD3d A4d23d d4dDL uonels #
S6SLYETT  SLOVETT  -§LOVET “68°LETT -8°L9ET'T “SLYETT $LYET -§LETT -8°L€‘T apsodwo)
saysodwod sposnuwr ax1ds x1new 0} pappe sI1oudduod JgDd pAaImnsqns-g¢/ ‘¢z Jo (uao1ad) 104000y ‘q8€d 219l
"UOLIALIO 9%, -0S Y} POPIIIX SAN[BA IS, ,
601 Ol €01 ¥01 [Tl 2E€1 e[€1 v1d SIN-¥CI
6 86 98 06 v6 601 [Tl ld SIN-601
L8 001 6 L8 Ol 811 e[€1 'd SIN-C01
aano aaodu dAdDXH ddOXH dddxXH aadad aad.L uonejs #
SSLOVETT  -6°8°LETT -8°L9ETT “SLYETT -§LETT -§LE'T apsodwo)

saysodwos aposnw a¥1ds XLjew 0) pappe s1uaduod qaDd parmnsqns-g¢/ ¢z Jo (Judorad) 104000y  ‘eg¢qd 2[qel

08 abed



18 abed

I 1 6 € 14 I 14 I S 81 (%) 9duarpIq
66 11 16 L6 Y01 66 Y01 66 S6 811 (%) A10A000Y
061 €L €8 09 8¢ €9 08 8¢ ov L1 onJeA SNSULSUO)
€SI [4%% 8¢'¢ 4% 12T LT'T ¥9'1 L8T0 0£6°0 €850 "A3D PIS
881 018 9SL T8¢ 1'09 1'29 Tes 9°LE 8'LE 00T (¢ =u) ueoy
90¢ 078 09L 909 €79 T 168 €LE 6'8¢ 00T ¢ eordoy
9LI S9L 0L 996 6'LS 9'6S 1'c8 6'LE vLE $0T 7 aeordoy
€81 9'¥8 L'8L LS 1'09 $'€9 ¥ L'LE TLE v'6l [ speordoy
AdD0 AaOdH AaOdH AAOXH AAOXH AAOXH AAOXH AaD°d AaD°d AdOL #
-6'8° LY ETT “SLOVETT -8 L9V ET -6°8°LETL -8L9ETL -SLYETTL -8 LYET -8°LETT -8LE€T ysodwo)

FEIEY{1TT9)

[eLIJBW QOUIQJAI PIBPURIS 97GT-AH 2nssn ysiy A1ojeroqe] 2dojos| a3priquie) ul punoj s1oudgduod JqDd paymnsqns-g°¢/ ¢z Jo (yS1om jom [ndd] 3/3d) suonenuasuo)  ‘qgeg 21qel

€ 14 0C 1 6 1 6 (%) eouarggIq
L6 96 08 68 16 11 601 (%) A10A000Y
61 9L 09 9¢ 09 ot 61 onJeA SNSULSUO)
LL'T ¥v6°0 9t 118°0 SP'1 ¥78°0 $15°0 "A3D PIS
981 6'CL L'Ly 00S SHs ide4 90T (¢ =u) ueoy
681 I'¢L 0t 9°0S 9¥S 94 00T ¢ peordoy
€81 8 1L €8y €0S 0'€S (NS4 01T 7 aeordoy
981 L'EL 6°1S 0°6% 8¢S L'y 8°0C [ speordoy

aado aaQdH ddOxH ddadOxH AdDXH aaddd aadl #
-8LOVET T -6°8°LETT -8 LOETT -SLYETT -8LETL -8LE€T gsodwo)

&wﬁouﬁcU

[BLIQ)BW 20ULIJAI PIepuB)s 97SZ-IAH
anssn ysy A1ojeroqe] adojosy oFprquie) ul punoj siouaduod qaDd paamnisqns-g¢/ ‘¢z Jo (Iysom jom [ndd] 3/3d) suonenuoouo)  esgd o[qel



Page 83

Table C1. Metal concentrations (pg/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
105° 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 value® 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

*Mean of duplicates.
P values >0.05 indicate no interstation differences.
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Table C2. Metal concentrations (pg/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
124° 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 0314 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 FLS
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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Composite Trace Metal
# Ag Cd Cr Cu Ni Pb Zn As Hg
Probability of Interstation Differences
P value® 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

*Mean of duplicates.

P values >0.05 indicate no interstation differences.
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Table C3. Metal concentrations (ng/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
1317 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 5.04 233 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 4.84 231 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 value® 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

*Mean of duplicates.
P values >0.05 indicate no interstation differences.
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Table C4. Metal concentrations (pg/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
153° 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 0.152 331 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 value® 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

*Mean of duplicates.
P values >0.05 indicate no interstation differences.
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Table C5. Organic analytes not detected in any sample

Analyte MDL?*
PCB Congeners
BZ #29 1.73
BZ #50 1.95
Organochlorine Pesticides
Aldrin 2.24
Octachlorostyrene 1.16
Heptachlor epoxide 2.72
0,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

ng/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
Bluefish® Summer Flounder® Black Sea Bass® Tautog®
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 Mean® nd nd nd nd 131 nd 145 nd 2.75
104 5.61 Std. dev. 132 nd 146" 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 6.44 117 nd nd nd nd 133¢ 148 nd 2.89
107* 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 3.75 138° 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 3.33 449 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 156" 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
127 nd nd nd nd
128 nd nd nd nd
Mean nd nd nd nd
Std. dev.
Summary Statistics" (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

“Naphthalene, 2-methylnaphthalene, 1-methylnaphthalene, and benz[a]anthracene were not found in any of the 14 bluefish composites.
®Acenaphthene was not found in any of the 14 summer flounder composites.
“Naphthalene, 2-methylnaphthalene, 1-methylnaphthalene, and acenaphthene were not found in any of the 14 black sea bass composites.
“Naphthalene, 1-methylnaphthalene, and acenaphthene were not found in any of the 14 tautog composites.
“Means 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
%MDL for individual nondetectable values) was <MDL.
"Mean of triplicates.
fPAHs were not analyzed for this muscle composite.
"No station mean was >3 x MDL; therefore, interstation differences were not calculated.
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